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PREFACE

Equilibrium thermodynamic and flow properties are presented in tabu-
lated and graphical form for moving, standing, and reflected normal-shock
waves into hydrogen-helium mixtures representative of postulated outer planet
atmospheres. These results are presented in four volumes and the volumetric
compositions of the mixtures are 0.95H2-0.05He in Volume I, 0.90H2-0.10He
in Volume II, 0.85H2-0.15He in Volume III, and 0.75H2-0.25He in Volume IV.
Properties include pressure, temperature, density, enthalpy, speed of sound,
entropy, molecular-weight ratio, isentropic exponent, velocity, and species
mole fractions. Incident (moving) shock velocities are varied from 4 to
70 km/sec for a range of initial pressure of 5 N/m^ to 100 kN/m^. The pres-
ent results are applicable to shock-tube flows and for determining flow con-
ditions behind the normal portion of the bow shock about a blunt body at
high velocities in postulated outer planet atmospheres. .

This report represents a revised version of the original edition of
NASA SP-3085 published in 197^. Primary differences in these two versions
are (1) errors' found in the input data for atomic hydrogen and proton H+.
used in the original version have been corrected, .(2) the present version
employs a refined hydrogen-helium model, and (3) the format of the original
version has been modified to consist of four volumes of tables and charts
of equilibrium normal-shock solutions for four hydrogen-helium mixtures' of
different volumetric compositions instead of the original three mixtures.
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INTRODUCTION

Interest in the exploration of the outer planets with entry probes led
to the development of a number of postulated atmospheric models; the most
abundant gas in these models was hydrogen (refs. 1 to 3) . In order to study
the high-temperature gas behavior behind the normal portion of the bow shock
about a probe entering a postulated outer planet atmosphere, a number of
shock-tube investigations were initiated. (For example, see refs. M to 7.)
Such studies require a convenient, rapid, and accurate means for determining
equilibrium thermodynamic properties and flow velocities for hydrogen and
hydrogen-helium mixtures. This need resulted in the publication of NASA
SP-3085 (original edition) for hydrogen-helium mixtures and NASA SP-3087
(original edition) for pure hydrogen. The primary purposes of these two
reports were: (1) to present charts and tables for use in the rapid deter-
mination of equilibrium thermodynamic properties, flow velocity, and species
mole fractions for incident (moving), standing, and reflected normal shocks,
in hydrogen or hydrogen-helium mixtures and (2) to provide a convenient
means for determining flow conditions behind the normal portion of the bow
shock about a vehicle at extremely high velocities in postulated outer planet
atmospheres.

The results of NASA SP-3085 and .NASA SP-3087 were generated with the
program of reference 8, which, in turn, employed the method of references 9
and 10 as the equation of state (i.e., the source of equilibrium thermo-
dynamic properties for hydrogen-helium mixtures, where the density is a func-
tion of pressure and enthalpy) required in the solution of the conservation
relations for incident, standing, and reflected normal shocks. As discussed
in reference 11, following publication of the original editions of. NASA •
SP-30&5 and NASA SP-3087, an error was found in the spectroscopic constant -
input data for the proton H+ that is required in the calculation of thermo-
dynamic properties. Also, the input data for atomic hydrogen contained only
a single energy level. The effect of these errors in the spectroscopic .
input for hydrogen species was examined in reference 11 and was found to
produce uncertainties up to 20 percent in some of the thermodynamic prop-
erties behind an incident shock; corresponding mole fractions contained
uncertainties of factors of two. Since the same hydrogen species input
data were employed to generate the hydrogen-helium results presented, in the
original edition of NASA SP-3085, these results are in error also.-

The primary purpose of this revised edition of NASA SP-3085 is to cor-
rect the errors in calculated thermodynamic properties and flow velocities
contained in the original edition. In reference 11, the procedure for solv-
ing the conservation relations for normal shocks, the computational method
for determining thermochemical equilibrium hydrogen properties, and the
refinement of the hydrogen model used in these calculations are discussed
in detail. Also presented in reference 11 are a tabulation of the heat of
formation and spectroscopic constant input data required to calculate the
thermodynamic properties of hydrogen and a relatively comprehensive compari-
son of hydrogen thermodynamic properties calculated by using the procedure
of references 9 and 10 and a number of other sources of hydrogen properties.



To generate the present results in this revised edition of NASA
SP-3085, the only change made to the procedure discussed in reference 11
was the addition of the. helium species He, He^, and He** (alpha particle).
Hence, the reader is referred to reference 11 for a detailed discussion of
the computational procedure used herein.

Since the original edition, more recent analysis of the Jovian atmo- :''
sphere revealed the presence of higher percentages of hydrogen than postu-
lated for the earlier atmospheric models (ref. 3). For this reason, and
for the sake of convenience in .relation to the size of the publication, the
original format of NASA SP-3085 has been modified to consist of four volumes
of tables and charts of equilibrium normal-shock solutions for hydrogen-
helium mixtures. These four volumes contain respective mixtures of '
0.95H2-0.05He, 0.90Hp-0.10He, 0.85H--0.15He, and 0.75H2-0.25He. "the revised
editions of NASA SP-3085 and NASA SP-3087 supplement one another and provide
a broad range of information concerning equilibrium thermodynamic properties
for normal shocks into the postulated atmospheres of outer planets'. •

SYMBOLS

a speed of sound, m/sec '

h specific enthalpy, J/kg

p pressure, N/m^

R universal gas constant, 8.31434 kJ/kmol-K

s specific entropy, kJ/kg-K

sW /R nondimensional specific entropy

T temperature, K

U velocity, m/sec

U velocity of reflected shock, m/sec - . •

U velocity of"incident shock, m/sec

W molecular weight, kg/kmoL.

W ' molecular weight of uridissociated 0.~75H2-0.25He mixture,
kg/kmol ' • ' . - ' - . • . - . - . • , v - • - . ; . .

Z • number of kmoles of dissociated and ionized 0.75H2-0.25He mixture
'•'per number of kmoles of undissociated 0.75H2-0.25He "mixture,
WQ/W • • • ; . - ; -



(3 log p \ ' - " • " • •
— ; - : , .3'logp/sw0/R : '

p density, kg/m3 •, '

Subscripts: ,

1 state of quiescent test gas ahead of incident normal shock

2 ,'.'.. state of test gas behind incident normal shock (see fig. 1)

2r state of test gas behind reflected normal shock into region (2)-.
,,,; .. , (see '

2s ,..,/ state of' test gas behind, standing-normal shock -:in; region
(se,e. fig'V 1). . . . . . r _,..,.. ,; - . ,. ,

4 driver-gas conditions at time of diaphragm rupture

CONVERSION FACTORS AND CONSTANTS

Conversion factors between the International System of Units (SI) and
U.S. Customary Units,. (ref. 12) for the quantities presented in table I and
figures 2. to 4 are as follows:

1 N/m2 s 9.8692 x'lO~6 atm = 1.4504 x w^ psi = 2.0885 x 10~2 ibf/ft2

1 kg/m? = 6.2428 x 1QT? Ibm/ft3/- 1 .9403 x. 1Q"3 slug/ft3

1J/kg = 1 m2/sec2 =. 10.764 ft2/sec2 = .4.3021 x 10"4 .Btu/lbm.

1 m/ sec .= 3.2808 ft/sec = 2.2369 .mph

Physical constants appearing herein for a 0.75H2-0.25He mixture at an
initial temperature T1 of 300 K are as follows:

WQ = 2.513 kg/kmol , .•.•'•'• •". . .

h1 = -3;. 157- MJ/kg - -..-- ' . :••



a.|...= 1.197 km/sec

= 1.0.00

., . FLOW REGIONS AND COMPUTATION PROCEDURE '- ' • • • • • ' • • •

The regions of interest for a shock tube are illustrated in figure 1."
The driver gas at the time of diaphragm :rupture is designated as region' (§) ,
and the quiescent test gas is designated, as region (T) (fig. 1(a)').' Upon
rupture of the .diaphragm, an incident shock'wave propagated into region ' (T)
with velocity Ug. The flow conditions immediately behind this shock are '
denoted as region (g) (fig. Kb)). When the incident shock wave reaches
the end wall-of the shock tube, it is reflected back into region (?) '-
(fig. 1(c)). The gas behind the reflected shock wave is-brought to; restj
relative to the shock tube. Flow conditions behind this reflected shock'
wave, which is propagating upstream with velocity Ur, are designated

as region: (2r) . • " • - . - . ' • - •

,Fqr a blunt model positioned in the driven section of the shock tube,
a standing .bow shock is formed at.-the model, provided the flow-in region @
is supersonic (fig. 1(d)). The flow conditions /immediately behind the nor-

mal portion of this standing shock are designated as region

The conservation relations for an'-incident normal shock into
region (T) , a standing normal shock, and a reflected normal shock are pre-
sented -.in reference -11, along with the method of- solution' ^successive
approximations). For the solution of these conservation relations, an equa-
tion of,state (i.e., source of .equilibrium thermodynamic properties'for
hydrogen-hel-ium mixtures where the' density is a function of pressure and
enthalpy) is required. The program of reference-8 was used to generate the
present results and the equation of ;state takes the form 6T the equilibrium
procedure -of references 9 and 10. This procedure is based on minimization
of the Gibbs free energy, and basic assumptions and required input are dis-
cussed in references 9, 10, and 11. It should be noted that the procedure
of references 9 .and 10 does not include intermolecular force effects nor
effects from Coulomb interaction.

The -species used to model the hydrogen-helium mixture are the six
species.used in the hydrogen calculations of reference 11 (e~, Ho, H2» H,
H*, and H~) plus the helium species He, He"1"' arid 'He"1"1" (alpha particle).
The source of heat of formation and spectroscopic constant inputs for the



hydrogen species are discussed in reference 11.; the heat of formation-and
spectroscopic constant inputs for the helium species He and He"1" were .
obtained from the listings of reference 13 and were checked against those
presented in the tabulations of reference 1M. (The energy levels for He •
and He* presented in reference 13 were obtained from reference 14, and it
was the grouping procedure (ref. 11) of reference 13 that was checked.)
It should be noted that electrons are treated as atomic species in the pro-
cedure of references 9 and 10. The internal partition function for an
electron is its spin degeneracy. Thus, the electron is assumed to have
a ground-state degeneracy of two and no electronic excited states. Pro-
tons H+ and alpha particles He"1"1" are also treated as atomic species.
Although the proton possesses a nuclear spin of 1/2, the same value of spin
as the electron, the degeneracy input is unity instead of two for reasons
discussed in reference 11. The alpha particle He"1""1" also has a degeneracy
of unity for the same reason as for the proton (i.e., nuclear spin is
ignored). •

The same iterative criterion used to solve the conservation relations
in reference 11 was used for the present 0.75Ho-0.25He mixture shock cross-
ings (i.e., in the method of successive approximations, the density in

region (2) j (2s) , or (2r) was iterated upon until successive values were
within 0.25 percent). The last value of density and the corresponding
thermodynamic properties were assumed to be the correct values. Also, the
same absolute criterion (ref. 9) used in determining thermodynamic proper-
ties for hydrogen in reference 11 was used herein. Uncertainties in the
present calculations for hydrogen-helium mixtures are expected to be essen-
tially the same as deduced in reference 11 for pure hydrogen.

DISCUSSION OF TABLE AND CHARTS

It should be noted that state properties immediately behind the normal
portion of the bow shock wave of a hypervelocity entry body are equivalent
to state properties behind a moving shock in a shock tube. In free flight,
the free-stream conditions and flight velocity correspond to the initial
conditions in region - (T) and the shock-wave velocity, respectively, whereas'
the conditions behind the bow shock correspond to conditions in
region (2) .

Table

Tne solutions for incident (moving), standing, and reflected normal
shocks are presented in table I. These tabulated computer results are "-
arranged in groups of constant pressure in region (T) (P1) and the inci- •
dent shock velocity (US1) is varied within the group. In table I, pi. is



varied from: 5 N/m2 to 100 kN/m2 ands U is varied from 1 to 30 km/sec in
increments of 1- km/sec and from. 30 to 70 kin/sec in increments of 2 km/sec.

For each value of p1, a complete list of calculated thermodynamic
properties p, T, p, h, a, sWQ/R, Z, and YE , flow velocity (U),
and species volumetric composition is given for the three shock-tube regions
under consideration. The rows in the upper portion of each tabulation for
a given p1 and Ug are identified by letters (FORTRAN symbols), the
designations of which, in terms of the symbols defined, are given in the
following table: .

/FORTRAN
symbol

• . • P '

T

RHO

H. '

A

s "; • .•;
; z '• •'•

GAME
i -

U '

Moving
shock

P2/PT

VT1 .

P2/P1

h2/h1
 ;

. Va1 ••:;..

S2/S1

Z2/Z1 V

YE,2/YE,1 -

u2/ai

Standing
shock

P2s/Pi

T2s/T1

P2S/P!

h2s/h1

a2s/a1

S2s/S1

Z2s/Z1

YE,2s/YE,1

•".: "2s/3!

Reflected
shock

P2r/Pl

T2r/T1

P2r/Pl

ĥ /h!

a2r/a1

S2r/S1

Z2r
/Z1

YE,2r/YE,1

°r/a1

The lower portion of each tabulation illustrates the species composition
for moving,, standing, and reflected shock regions. Rows are identified by
the species symbol. . . ' . .:

. . ,. ... - . . - : : • ' ' . -

The.conditions in region (T) are used to.nondimensionalize calculated

properties;,in regions .(2) , (2s) , and (2r).r The temperature in region (T)
T« is.,300 K for all .cases in table I. Corresponding thermodynamic proper-
ties for a 0.75H?-0.,25He mixture in region ® are- given in the following
j i _ 1 • - * * • - . -table :•



INITIAL CONDITIONS "AHEAD OF INCIDENT;NORMAL SHOCK

IN 0.;75H2-0,25He ./'[._. '.\

T

W

h

a

Z

Pr N/m2

5
10
20
50

100

:- 200
500

1 000
: 2 000

5 000
10 000

, 20 000
-50 000

100 000

1 = 300 K ;

0 ,.= Z..5.13 kg/kmol '.

., = 3-157 MJ/kg

1 = 1 .197 km/ sec

1 ^ I 'OOO " " . . .

..,,W
0.005037

.01007

.02015

.05037

.1007 " "

.2015

.5037
1.007
2.015

,5.037
10.07
20.15
50.37 '

100.7

' - •• - - :

- . - . : v '. .

3iV*
26.06

' 25 .37 v

24.68
23-76

- 2 3 - 0 7
22.37
21.46

.20.76
20.07
19.15
18.46

;17.77
.> 16.85 ...

16.16

In the present result.s of table I, no upper limitations on pressure arid '
temperature are imposed; hence, the user of these tables is cautioned to'•' : '
exercise discretion in employing the present results at pressures
exceeding 100 MN/m2. , (See ref. -11.) ;. • . ... : "•'•; ' •''

No temperature restriction is placed on-the present calculations for -;^y-
hydrogen-helium mixtures since, .in the .comparisons'of reference 11 for pure ; ~-

:

hydrogen, thermodynamic properties dalculated by using the procedure of •' ' ^ - i -
references 9 and 10 were observed to be in good agreement-(within 3 percent)' s

with more rigorous calculations for hydrogen for temperatures from 2000 K
to 50 000 K and pressures from 10 kN/m2 to 100 MN/m2. For these tempera-
tures and pressures with a hydrogen-helium mixture which is predominantly
hydrogen, the gas approaches being a plasma with soine ionized helium species
present. For this reason, no caution is presented in employing the present
results at the temperatures encountered in region (2) although Coulomb



interaction^ effects are expected; ,.:(See appendix B of ref. 11.) It should
be recognized, however, that, thermodynamic "properties calculated at the

extreme.-temperatures in regions (2s) and (2r) must be viewed only as
estimates. -.-... . • ' . • • ., , . ; .

As demonstrated in reference IT, intermolecular force effects on

thermodynamic properties in regions..(5), (2s) , and (2r) are negligible for
pure hydrogen for the present range of p^ and U_. The compressibility
factor for helium is significantly less than that for hydrogen at a given
pressure and temperature (ref. 15); thus, intermolecular force effects for
the present hydrogen-helium mixture are also negligible. •"•-*"'-

Charts • • • • . . . , • . • - .

Working charts, (corresponding to the results of table I) are given in
figures 2 to 4.. In these.figures, the nondimensionalized thermodynamic

properties and flow velocity for regions (2), (2s) , and (2r) are plotted as
a function of incident shock velocity U for various quiescent test gas
pressures. For each property, the incident-shock-velocity scale is 0 to
36 km/sec and 34 to 70 km/sec. This division of the U scale is to
enhance the readability of these charts. The figures were generated by
machine, and linear line segments were used to connect adjacent data points.

Unlike table I, a maximum pressure limitation, p < 100 MN/m^, is
imposed on the results of figures 2 to 4; calculated quantities above this
limit are not plotted. Again, the properties in region (?) presented pre-
viously must be used to obtain the desired value of the thermodynamic prop-
erty or flow velocity from the ratio presented.

CONCLUDING REMARKS

Equilibrium- thermodynamic and flow properties are presented in tabu-
lated and graphical form for moving, standing, and reflected normal-shock
waves into a 0.75Hp-0.25He mixture. Properties include pressure, tempera-
ture, density, entnalpy, speed of sound, entropy, molecular-weight ratio,
isentropic exponent, velocity, and species mole fractions. Incident
(moving) shock velocities are varied from 4 to 70 km/sec for a range of
initial pressure of 5 N/m to 100 kN/m . The present results are applicable
to shock-tube flows and for determining flow conditions behind the normal
portion of the bow shock about a blunt body at high velocities in postulated
outer planet atmospheres.

This document, comprised of four volumes corresponding to different
hydrogen-helium compositions, is the second report by the present authors
dealing with equilibrium, normal-shock flow properties for gases representa-
tive of postulated outer planet atmospheres. The other report (NASA SP-3087)
presented results for pure hydrogen. The original editions of both NASA

8



SP-3085 and NASA SP-3087 were found to contain significant errors in post-
normal-shock thermodynamic properties due to errors in the spectroscopic
constant input data for two of the hydrogen species (H and H+). This report
represents a revised version of the original version of NASA SP-3085 and
includes four hydrogen-helium compositions instead of the original three.
The original version of NASA SP-308? for pure hydrogen has also been cor-
rected and the reader is referred to this hydrogen report for a detailed
discussion of computational procedure, heat of formation and spectroscopic
constant input data, and comparisons of predicted thermodynamic properties
for real hydrogen between various sources.

Langley Research Center
National Aeronautics and Space Administration
Hampton, VA 23665
September 22, 1976
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TABLE I.- NONDIMENSIONAL THERMODYNAMIC PROPERTIES AND FLOW VELOCITY FOR INCIDENT (MOVING),
STANDING, AND REFLECTED NORMAL SHOCKS IN 0.75H2-0.25He MIXTURE

[user cautioned about using table at pressures exceeding 100 MN/m2]

PI = 5
XH2 -

P • ' ,-'.'•
.T ',- '. '•
• RHO ' • > .
H-

' A , '.

s . -:'.
I . - . . ' :

• GAME .•
U

SPECIES

E- . -.'»'.
•H ,- '
.H* .'.-•'
H2 ^ .'.
H-
H2*-
HE .
H6»
HE**

.OOE*00 N/SU-M.

.15

V.nvlNG SHUCK
.1.3G47E»01
.3.2985E»00
3.9558E*00 •.

~3.3724E*00
1.3070E*00
1.05155*00 .

' 1.0003E»00
9.S9S9E-01 .
2.4984EOO

" ' • 1__

. 2.4071E-48 .
' 4.5005E-08

7.1509E-20
7.5000E-01. -

. 5.4016ET56...
3.8735E-21

' 2.5000C-01
. 3.6386E-66

1.

US 1 " 4.00t«Q3 N/SEC
XHE - .25

STANDING SHOCK
2.73156*01

' 4.1506E»00~
6.5816E»00
4.2794E*00
2.0157E«00
1.05306*00
1.0000E»00

. 9.7895Er01
' 1.49776*00

MOLE FRACTIONS

" 5.7374E-33
8.9129E-06

; . 7.3493E-20
- . 7.4959E-01

3.4200E-39
1.8B95E-21
2.5000E-01
2.0063E-57
9.

REFLECTED SHOCK
.. .6.7423E»01

5.8585F*00
-.. .1.14876*01

6.2790E*00
2.30626*00

•1.0673E»00
1.00196*00
9.0612E-01
1.31546*00

^—- —

2.0229E-19
3.7125E-03
2.7446E-19
7.*675E-01
2.23&4E-24
3.0708E-2I
2.*954E-01
5.1662E-48
0.

PI ' 5.00E*00 N/Sg-M.
XH2 * .75 ' '.

US1 - 5.006*03 H/S6C
XHE - .25

P
T
KHO
H .
A
S
Z
GAME .< •
U

SPECIES

E- • . :
H -. •. .. .
N* ..
H2 •-•
H-

•H2» - -
HE • . . .
HE*
HE**

Mil" ING SHOCK
.•2.05626*01'
A.5925t*00
*. 47686*00
A. 76216*0;} -
?.1110E*OD
t.0774E*03 •.
1.0000c»00
S.7029E-01 •..
4.2454E»00

1.3504E^30,.
4.S772E-05
7.42936-20

. 7.4991E-01 -.
• d.7625E-37 .

L.Od62E-21
2.4999E-01
7.3893E-56
0.

STANDING SHOCK
5.5198E*,01
6.0455E*00
9.1007E*00
6.5755E»00

. 2.3133E*CO
• 1.0810E»03

1.0033E»00
• •'. 8.8227E-01

1.59306*00

" KOLE FRACT IONS

9.9273E-19
6.6113E-03
1.0574E-18
7.4422E-01

. . 8.9294E-24
1.0500E-20
2.49176-01 .
3.1542E-46
0.

REFLECTED SHOCK
'. '.-1.15606*02

. 7.1702E«00
1.5738E*01
.9.0485E*00

'2.4290E*00
. • .1.0978E*00

1.0237E*00
/ 8.0340E-01

1.28886*00

• 3.3590E-15
4.6207E-02
3.3329E-15

- 7.0957E-01
1.9984E-19

, 2. 6400 E- 17
2.4422E-01

... 2.9945E-39
0.

»1 » 5.
XH2 « .

^p f ..
Ti ' -".-.•'

, RHO .- .
H • .'
A ' •'

•S- .<
; £. • : • ; _ •__ ,
' GAME ' , .

U

SPECIES

1-. .
H r

•H*
H2 ! Vv ' :
H-'.V- '• •••

!'H2*.' •' •"•."
HE ..-: ..
HE*
HE**

PI <= 5.
XH2 « .

•P ' . • •'.
T- - I - .'.

• RHU- '
H- --..• '

••A v - ' .
S "-

'•2 '• '
• GAME' ' .'•

U

SPtCI fS

f- "•"
'• H • - '
H* .'•' :

•H2
• H- "
H2»
HE • • *
HE*
HE**

30€*OO M/SS1-H
75

MOVING SHOCK-
3.00866*01- .
5.94996*00 •
5.0386E»OO.

•• 6.4781E*00
2.2895E»00
1.1024E*00

; 1.00356*00'
8.77866-01 .
4.02136*00

4.8798E-1V
7.0285E-33
1.0557E-16
/.4385E-01.'
8.234ttE-24
7.45046-21
2.4912E-01
3.9303E-47
J.

, • US1 - 6.00E»03 H/SEC -•
XHE - .25

STANDING SHOCK
- • 1.0541E*02

r 7.30186*00
1.39926*01 . . . • •
9.67266*00

. . 2.4*966*00
•- 1.11196*00

• ,1.03186*00
7. 9648E-01 '•••
1.4444E*00

- MOLE FRACTIONS

'.'. 6.42996-15
• • 6. 16416-02 •'

6.3820E-15
. 6.9603E-01

-•:.,: 3.58886-19
4.8288E-17.
2.4229E-01

- 1.9054E-39
0.

REFLECTED SHOCK
' 1.83346+02

7.94116*00
-2.16706*01

1.23756*01
2.57646*00
1.13296*00
1.06556*00
7.84536-01
1.22186*00

1.39356-13
• 1.2294E-01

1.38286-13
6.42436-01
1.59856-17
1.09356-^15
2.34636-01
6.97S76-.36
0.

(JQE*0(5 N/S«-K. USV » T.OOE+01 H/SEC
75

MOVING SHOCK '
4.2200E»Ol'i
6.83896*00-
6.04036*00'
8.54846*00

• 2 .36976*00- -
1.12856*00
1.02176*00 : '
8.03696-Cl •
4.8824E*00

_

5.5330E-16
4.2565E-02
5.5000E-16
7.12766-01
1.02446-20
3.38266-18
2.44686-01
1.55176-40
0.

XHE ' .25 •

STANDING SHOCK
*: 1.9280E*02

8.12116*00 •
2. 19436*01 -:•"••
1.35466*01 -
2.6210E*'00 •••'-

•" 1.1485E»00-
•: 1.0819E*'00
••• 7.81856-01'

1.34266*00

• MOLE FRACTIONS

3.3876E-13 '
1.5144E-01
3.3632E-13
6.1749E-01
4.5357E-17
2.4892E-15 "
2.31076-01-
3.8768E-35
0.

R6FIECT60 SHOCK
3.00276*02

' 8.61926*00
'•- - 3.09896*01
;'-': 1.65766*01

-• - 2.7495E»60
1.17406*00
1.12406*00

- '"7.80326-01
1.18336*00

.

. 2.33586-12
2.20656-01
2.31866-12

- 5.56936-01
5.01796-16
1.77426-14
2.22426-01
4.63356-33
0.

12



TABLE I. -Continued

• 5 N/m

PI « 5.
XH2 > .

P- . . '
T
RHO > .

.- H .- ' I-
• A ' • '•

006*00 N/SO-Mi
75

MOVING SHOCK
. 5.66036*01 -

7.*080E»00
7.26566*00 ,
1.09446*01 :
2.47076*00 ,'

S -, . : - !.157bE*00
' I : •-

GAME
.u

-.1 '' - ' -,

SPECIE'S

E-
•H
M» , .

• H2 . • •
H-

•H2»
• HE
.HE*. '. .
.H6»*' '.-

PI • 5.
XH2 * .

P. '
^' ' -..
•,RHU. : ,,
• H, ., •..;
. A -••,• •

1-.S/-V ' -'•
. z •

GAME -
U i . _ • • " .

focf r p edrCC It 3

E- '
H. .-., •

' H»,HZ .:: .
, H- .
H2*
HE ^
HE*
HE**' ,

2.o5i8E*oo
7.8347E-01
5.76556*00' .

—~

1.6505E-14
4.8450E-02
1.8489E-U
6.6386E-01
'.9990E-19
J.7669E-I.7 •.•
2.3769E-01- -,
2.6<.*4E-3e
0. • -

UOE«00 N/Sg-M,
75

MOVING SHUCK
7. 30666*01
7.84S7E*00
8.5474E*00
1.365'>E*01

' 2.577EE»00
1.19066*00

•1.38976*00
7.7707E-01

• 6.6«23E*00

1.62716-13
1.6*686-01
li6190E-13
6. 05906-01
1.057*6-17
3.2258E-16

'2i29*16-01
6.728*6-36
3.

US1 • 8.00E*03 N/SEC
XHE •• .25 ,

STANDING SHOCK
.3.26816*02
8.7969E*00

' 3.2*03E»01
1.810*6*01

. 2.8050E»00
1. 19166*00
1.1*455*00
7.8010E-01

' .1.29*26*00

MOLE FRACTIONS

.*.*961E-12
2.55586-01

. *.*636E-12
'5. 26376-01
1.0711E-15
3.35566-1*
2.18056-01
1. 60216-32
0.

REFLECTED SHOCK
*. 758*6*02
9.2*336*00
4.30216*01
2.15*96*01
2.9*01E*00
1.22156*00
l.!966f*00
7.81S6E-01
1.17206*00

—

1.9136E-11
3.2459E-01
1. 89966-11
*.62*8E-01
6.43*06-15
l.*61*E-13
2.08936-01
5.68606-31
0.

US1 - 9.006*03 N/SEC
XHE - .25

STANDING SHOCK
5.1257E»02
9.*081E*00

"*.*5556»01
2.32916*01
3.00026*00
1.2*08E*00

. 1.22316*00
7.8225E-01.
1.27626*00

^10 L t FR AC T I ON S

2.9208E-11
).6*68E-01
2.8985E-11
4.30S06-01
1.06*06-1*
'2.3313E-13

• 2.0**16-01 .
5.3*716-30
0.

REFLECTED SHOCK
7.13706*02
9.84556*00
5.65816*01
2.721*6*01
3.1*726*00
1.27*76*00
1.28126*00
7.8524E-01

, .1.1794E*00

1.10276-10
4.389*6-01
1.09506-10
3.65936-01
5.2311E-1*
8.2204E-13
1.95136-01
3.2175E-29
0.

PI - 5.
XH2 - .

P
T ' '' ''•
R H D • • • '
H

''A
S
1
GAME
U ' "

SPEC IE S

E-
H '
H* '
H2

,H- • ' - •
H2t ;

HE ' • • • '
HE* ' -
HE**

006*00 N/SQ-M.
75

MOVING SHOCK
'9.i*82E*01'
8.22356*00
9.80706*00
1.66746*01
2.688*6*00
1.22696*00
1.13*26*00
7.7*92E-Ol' "
7.50576*00

9.*26*E-13
2.36596-01
9.3839E-13
5.*299E-01
8.7291E-17
*.3380E-15' •
2.20436-01
1.4155E-34
0.

PI > 5.006*00 N/SO-Ni
XH2 - .

P ••
T • '
RHO
H

- A -' .
S
z • • • ' • '
GAME

•u -.-

SPEC I E S

E-.
H
H*
H2 '
H-
H 2 * - . - -
HE •
HE* .
HE** • "

75 '

MOVING SHOCK
liU83E*02
8.56106*00
1.10256*01

•2.0006E*Ol
' 2.80376*00

1.26656*00
1.18476*00
7.7508E-01

•8.35766*00

3.62976-12
3.11816-01
3.61*26-12.
4.77166-01
4.2429E-16
1.5902E-1*
2.11026-01
3.1919E-33
3.

US1 • 1.00E»04 M/SEC
XHE - .25

STANDING SHOCK
•?;5Z23E*02
9. 99746*00
?. 7*536.01 •
2.90786*01

' 3.20926*00' •
1.29506*00
1.31006*00
7.86*46-01' •
1.283*6*00 •

MOL6 FRACTIONS

.58006-10

.73086-01

. 568'je-lO

.36056-01

.9350E-1*

.16876-12

.9086E-01'

.Z625E-29
0.

REFLECTED SHOCK
1.0169€»03

' 1.0458001
7.0615E»01

•3.3569E»01
3.37536*00
'1.33306*00

' 1.37706*00
• 7.9108E-01

1.20936*00

5.31016-10
5.47566-01

•• 5.27666-10
2.70886-01
3.2+2*E-13
3.67256-12
1.81556-01
1.422TE-2T
0.

(JS1 - 1.10E«04 M/SEC
XHE • .25

STANDING SHOCK
1.0*826*03
1.060*6*01
7.02956*01

: 3.5*576*01 '
• 3.43656*00

1.35336*00
1.40626*00 •

• 7.92906-01
1.31306*00

MOLE FR ACT IONS

7.8798E-10
5.7781E-01
7.83406-10
2.44426-01
4.84436-13

- • 5.0683E-12
1.7777E-01- •
4.5001E-27
0.

REFLECTED SHOCK
' 1.39016*03

1.11326*01
8.4200E»01
4.06206*01
3.63526*00
1.39576*00
1.48306*00
8.00446-01

' • • • 1.2587E»00

2.48196-09
6.51*06-01
2.*690E-09

' 1.8003E-01
1.77686-12
l.*709E-ll
1.68586-01
7.1127E-26
0.

--1-3



TABLE I. -Continued

PI « 5
XH2 =

p
T
RHO
H
A
S
z
GAMS
U

S P E C I E S

E-
ri '
H*
H2

H-
H2»
HE ' •
HE*
HE**

PI • 5,
XH2 =• ,

p
T
RHJ
H
A
S
L
GAME
U

SPEC I FS

E-
H
H*
H2
H-

H2*
HE ,
HF*
HE**

.005*00 N/SO-M

.75

MUVING SHOCK
1.341i£*02
8.B787E*00.
1.2V7bE*Oi •
2.36525*01
2.9246E*00
1.3090E*00
1.2409E*00
7. 7634F.-01
9.20300*00

1.09546-1'!
3.8823E-01
1.0909E-11
4.1029E-01
1.5422E-15
4.7051E-14
2.0147E-01
1.6B98E-32
1.

.oc;*oo N/SO-M.

.75

MOVING SHOCK
1.58356*02
•i.l9336»OC
1.3221E*01
2.76126*31
3.35305»3J
1.3544E*00
'..3025£»OJ
7. 70405-01
1. J34JE*01

... 39506-11
4. 645 BE -01
3. 38265-11
3.4349E-01
5.5319E-15
1.29535-13
1.91V3E-01
5.6141E-31
J.

. USl = 1.20E*
XHE = .25

STANDING SHCCK
1.40UE«03
1.1279E*01
8.2208E*01
4.24396*01
3.70036*00
1.41!OE»30
1.510SE«00
8. 03456-01
1.3653E*00

~ MOLP FRACT ICNS

'3.56596-09
6.7638E-01
3.5491E-09
l.5Bl'E-01
2. -48416-12
1.91936-11
1.6545E-01
1.77726-25
0.

PI«

04 M/SEC

REFLECTED SHOCK
1.83aOE*03
1.19946*01
9.5932£*01
4.84466*01
3.96376*00
1.4620F.»00
1.59755*00
8.19956-01
1.33786*00

1.4176E-08
7.4806E-01
1.41256-08
9.54466-02
1.05146-11
6.20336-11
1. 56496-01
5.9033E.-24
7.79026-88

, USl = 1.306*04 M/SEC
XHE " .25

STANDING SI-OCK
1. 8333E*33 •
1.2152E»01 .
9. 1 564E*01 •
4.9998E«Ol
4. 3329E*00
1.47886*00
1.6204E*03
8.2594E-31
1.4519E«00

• MOLE FRACTIONS

1.9145E-08
7.6574E-01
1.9083E-08
7.99776-02
1.34746-11
7.58656-11

' 1.54286-01
1.04C1E-23
1.8424E-87

R6FLECTEO SHOCK
2.3693E»03

. 1.3657E*01
1.01416*02
5.73246*01
4.60HE»00
1.5313E*00
1.71066*00
9. 062 IE -01
1.5035E»00

2.20386-07
8.30826-0!
2.2005E-C7
2.33316-02
1.26266-10
4.59476-10
1.46156-C1
5.41906-21
8.1053E-77

5N/nT

PI - 5
XH2 =

P
T
RHO'-
H _ . - ; '
A
s • ; . ' • '
1 -
GAM 6 '
U

SP6C I6S

E- . . '
» H '• •

H*
H2
H-

H2« " '
HE
HE*
HE**

PI • 5.

P
T
HhO
H

'.A '

S •
z •
GAME '
U

.SPEC 1 E S

E- •
H
H* ' "
H2 ' ' j
h-
H2*.

HE
HE*
ht*»

.00c*00 N/Sk-M, USl • 1.40E*

.7.5

MOVING SHOCK
l.B44BE*02
9.5068E»00 .
J. 41725*01
3.18875*01
3.18956*00

' J. 40246*00
l.3694E»00
Y.8140E-01
l.0672£»01

, ,B. 74806-11
•5.3946E-01
8.7185E-11

' 3.779BE-01
1.603o6-14

• 3.1195E-13
' 1.825TC-01

3.1K47E-30
J.

:JU6*00 M/SU-M,
,75

MUVING SHOCK
2'.125OE»02
9.8392E»OJ '
1.49876*01 '
'.64766*01
3.33766*00 ;

l.4527E»00
1.44115*00

• 7.B5616-01
1.1697E*01

i.3014E-10 '
0.12156-01
2.29466-13

• 2.14376-CT
4.57746-14
7.28905-13
1.734BE-01
2.1216E-29
'3. ,

XHE • .25

STANDING SHOCK
2.235BE»03
1.3655E»C1.
9.38786*01
5.80836*01
4.6987E*00
1.54186*00
1.71896*00
9. 2699E-01
1.643CE>00

• MOLE FRACTIONS

3.0190E-OT
8.3647E-01

•3.0152E-07
1.80906-02
1.54586-10
5. 37756-10'
1.45446-01
1.03576-20
2.3S43E-76

04 M/SEC

REFLECTED SHOCK
3.08386*03
2.073lE»Ol
8.5006E»01
6.94086*01
6.40206*00
1.6030E»00
1.7*99E»00
1.1298E*00
2.1722E»00

2.3248E-04
8.5637E-01
2.324TE-04
2.9788E-04
3.0650E-08
4.3665E-08
1.42876-01
1.9492E-13
5. 15016-50

USl • I.50E*04 M/SEC
XHE - .25

STANDING SHCCK
'"" 2.6188E«03
-' 1.86026*01

8.C49«6»01
6.64266*01
6.08136*00
1.59516*00
1.74886*00
1.13686*00
2.181CE*00

MOLE FRACTIONS

- 5.1579E-05
8.56236-01
5.1572E-05
7.13046-04
8.8900E-39
1.49276-08
1.4295E-01
4.1375E-15
3.6900E-56

REFLECTED SHOCK
3.87206*03
2.80496*01
7.8238E*01
8.222TE*6l
6.84256*00
1.65116*00

* 1.76446*00
9.46056-01
2.77466*00

8.2I72E-03
8.4184E-01
8.2171E-03
3.3425E-05
4.3573E-OT
4.92426-07
1.41696-01
1.45776-09
5.33996-36



TABLE I. -Continued

PI = 5.
XH2 =

P '
T
RHT
h
A
S
I • '
GAMf
U

SPECIES

E-
H
h*
H2
H-
H2*
tie
HE*
HE**

006*00 N/SU-M, US1 • 1.606*0* M/SEC
75

MOVING SHUCK
2.4237E»02.
1.02126*01',
1.56*3E*01
*.137B6»dl"
3.5033E*CO
1.50*9E»OJ
1.51716*00 .
7.9217t-01
1.25146*01 .

i. 596 86-10
4.B175E-01
6.5al'JE-10
1.53*76-01
1.3*696-13
1.7191E-12
1.6*7HE-01.
6.3129c-2B
J.

XHE = .25

STANDING SHOCK
' 2.9791E*03

2.44316*01
1 6.95*66*01

' ' 7.50886*01
6.70766*00
1.6360E*30 .
1.7533E»00
1.0503E*00

'. _ 2 .8227E*00

, 1.97S9E-03
8.5338E-01
1.9799E-03
7.2030E-05
1.3*826-07

, 1.6317E-D7
. l.*256E-01

3.702*6-11
8.1232E-*2

REFLECTED SHOCK
*. 62726*03

. 3.19206*01
8.06026*01

' 9.*OJ3£»01
7.05726*00
1.68706*00
1.79856*00
8.6755E-01
3.01376*00

2.697*6-02
• ' ' 8 . 07036-01

2.697*6-02
1.60326-05
1.0*606-06
1.16236-06

: 1.39016-01
3.07686-08
3.6**6E-31

PI = 5.00E*00 N/^Stf-N,
XH2 - .75

US1 = 1.706*0* M/SEC
XHE i .25

MOVING SHOCK STANOINC SHQCK REFLECTED SHOCK
P
T:'
RhO ' ' '
.H
'A ' •. r1

S'"
z

'GA.1E
U

SPEC IBS

E-.
H
H*
H2
M-
H2*
HE
HE*
HE»»

-3 .74005*02- .
I. 3669Etb'i '

' 1.6C88E»01 '
*.6593E»01

"3.70005*00
' 1.558oE»OJ

1.5964E*00
a. J3836-01
1.33215*01

2.0518E-D9
7.471U6-01
?.a*BOE-09
'J.621BE-02
4.1217E-13
4.2014E-12
1.5660E-31
9.8569E-27
J.

3.40C3E«03
, 2.8831E*01

. . 6.68S2E*01
8.*505E»01 .

, 6 .8252E*CO
• 1.6698E*00

1.77126*00
9.15366-01 „ ,
3.20936*00 . .

MO L E F R AC T I ON S — —

1.20396-02
, 6.3*756-01

1.20396-02
3.25616-05
5.05916707
5.6577E-C7
l.*ll*E-01
2.42B06-09
l.*3*76-36

5.36006*03
3.**63E»01
8.**916»C1
1.05756*02
7.30846*00
1.71986*00
1.84086*00
8.4196E-01
3.1294E*00

4.93386-02
7.6550E-01
4.93376-02
1.06956-05
1.6227E-06
1.81866-C6
1.35816-01
1.54756-C7
1.31906-28

PI - 5.
XH2 «. .

P
T
RHO '
H
A
S
I
MM6
U

• c pcf i c cdrcu 1 c 3

6-
h
H*
H2
H-
H2»
HE'
H6*
HE**

PI -5.
XH2 « .

P
T

'RMO-
,H
- A -

S
I
CANE
U

SPEC I6S

E--
H
H*.
H2-. -
H- . .
M2»-
H6:
HE*
H6*»

006*00 N/SQ-M,
75

MOVING SHOCK
3.071*E*02
1.13*86*01
1.615*E*01
5.2117E*01
3.9824E*00
1.6128E*00
1.67556*00
8.3*09E-01
l.*109E*01

9.*379E-09
8. 06316-01
9.*2696-09.
*.**78F-02
1.6739E-12
1.27166-11
l.*921E-01
3.976*6-25
0.

OOE»00 N/SQ-M,
75

MOVING 'SHUCK
3.*063E*02
1.293*6*01
1.5160E*01
5.79256*01
*.7076E*00
1.66*96*00
1.73726*00
9.86316-01
l.*8286*01

1.8*296-07
8.*b72E-Jl
l.B*22E-07
7.37086-03
2.0147E-11
a.927*E-ll
l.*391E-01
6.7*55E-22
1.5725E-81

US1 - 1.806*0* M/SEC
XHE - .25

STANDING SHOCK
3.87126*03
3.1**56*01
6.98106*01
9.*8*1E*01
7.03856*00
1.70126*00
1.806*6*00
8.90996-01
3.26656*00

MOL'E FRACT IONS

3.151*6-02
7.98576-01
3.15l*E-02
3.869*6-05
1.005*6-06
1.11106-06
1.38366-01
2.20876-08
1.0*38E-33

US1 - 1.906*
XHE * .25

STANDING SI-OCK
4.01686*03
3.38*86*01
6.*5726*01
1.05036*02
7.2*506*00

•1.73756*00
1.8*166*00
8.*3156-01
3.*91*6»00

HOLE FRACT IONS

*. 98226-02
7.6*606-01
*. 98226-02
9.66206-06
1.28376-06
l.*3556-06
1.357*6-01
1.2276E-07
1.21836-29

REFLECTED SHOCK
5.99806*03
3.6419E*01
8.723*6*01
1.177*E»02
7.55816*00
1.75316*00
l.8880E*00
8.30836-01
3.19996*00

7.3081E-02
7.21416-01
7.3080E-02
7.85226-06
2. 1101 E- 06
2. 39786-06
1.3242E-01
4.5986E-07
7.21676-27

0* M/SEC

REFLECT60 SHOCK
6.19856*03
3.78806*01
8.4*65E*01
1.29566*02
7.7808E*00
1.789*6*00
1.93736*00
8,2*97E-01
3.236*6*00

9.66956-02
6.77556-01
9.669*6-02
5.820*6-06
2.38136-06
2.7*26E-06
1.290*E-01
9.90356-07
1.15226-25

. 15



TABLE I. -Continued

5 N/ITI

PI = 5.
XH2 = .

P
t '•!. •'

.' RHn'.--*' •
'' H " • ' • '

•. A •'
S
z
GA*E . .

' °U .'

SPEC I E S_

E-'
H
rt» '
M2
H-
H2». . '

' HE '
"HE.*: .
. Hfc.**

PI = 5.
XH2 = .

P r

T
RHO'. '

' H ' '"'"

A '
S

' I ' .
GA»tE

U ..'" ' "

SPEC t ES

E-
H •

• H* • •• -
H2 .
H-.
H2»
HE
HE* .
HE**

005*00 N/Sq'-M,
T5

MOVING SHUCK
,3.7206E*02
M.68l*E*01.
1.2&<.BE*0'.
t .3954E»Ol
5.d026E*aO
1.70'*4i:*03
1.74'i55»00
l.l*46E*00
1.539aS*01

£.bd!8E-05 '
J.5676E-01
2.6UI 75-35
2.9576E-04 -
).va99£-10'
2.0500E-09
1.4290E-01
L.6902E-16
•<'.22H5c-62 '

OC6»00 N/Sg-K,
75

MOVING SHOCK
<i.O<.4BS«-02
2.1181£*0l.
l.J903E»01
7.0256E«01
6.349-.L»00 '. .
l^^A'.EtOO
1.7515f»00
1.0S67E»00
l.b-;38?nJL

. d.6307E!-0* •

' d.5550Er°l '
J.6307E-04 ^
3.21^BE-U5.- .
1.3717E-08

' 1.9020t-08'.
1.<.274E-01
1.1193E-12.'
5.<1699r-<iU

US1 = 2.00E*
' XHE = -.25

STANDING SHOCK
3. T174E*C3

'"•• 3.5248E»OI
.' '-•• 5.(.02<iEVbl •

l. l*93EV02
7.*115E»00
1.7781E»OC

' l .UB25E»00
8.2783E-01
3 . 4 7 7 T E * O Q

" 7.0369S-02
7.26«5E-01
7.0369E-02
5.8931E-06
1.4129E-06
1.5513E-06
1.3281E-01
2. 99355-07
1.0433E-27

0<> M/SEC

REFLECTED SHOCK
5.6005E*03

. 3.87*OE*01
: 7.2829E*01

l.*021E*02
7.S*55E*00
1.83105*00

' 1.9B50E»00
8.2098F-01
3.2280E*00

1.1838E-01
6.3729E-01
1.183aE-01
*.l*72E-06
2.302*6-06
2.6757E-06
1.2595E-01
1. 6141 E- 06
6.1653E-25

US1 * 2.10E»C<. N/SEC
XHE • .25 .

STANDING SHOCK
3.>35aE«03

•3.6365E*01 '
5.0*666*01

' 1.2518E«02
7.58656*00

, 'l.81t6E»00
' l .9267E*00

•. 8 .Z1*5£T01 .
• 3.4473E*00

MOLE FRACT ICNS

9.1716ET-02
6.8681E-OI '.-.
9.1715E-02
<>.22?OE-06 •
I .4935E-06
L.6943E-06
1.2976E-01
5.8363E-07
1.1301E-26

REFLECTED SHOCK
.,5.2077F*03
3.9536E*01
6.47*9E*01
1.5116E*32
8.11416*00
1.8707E+00
2.03436*00
8.1859E-01
3.2215E*OC

• 1.3977E-01
' 5.9757E-01
' 1.3976E-01

3.06166-06
' 2.2l896T-Ot

2.6016E-06
1.2289F-01
2.4727E-06
2.7008E-24

PI = 5.
XH2 =

P
T ,-
RHO •,
H - . ". '
A .'.>
S
I
GAME '
U .

5-
H'
H*'
H2
H-
H2*
HE
HE*
HE**

PI • 5.
XH2 - .

P
T
RH3
H
A

' S
2-

- GAMt .
•U

S P E C I E S

E-
t- . '
H* -
H2 .
H-

H2*
HE
HE*
HE**

OOE»00 N/SJ-Nt
75

MOVING SHOCK
4.40216*02
2.47765*01
1.00926*01
7.69C16*01
6.4365E*00
1.77396*00
1.76375*30
9.49746-01
l.o561E»01

6.06076-03
3.45BBE-01
6.0607Er03
1, 38b 1E-06
5.74126-08
6.8821E-08
1.41995-01
1.45J26-10
2.4140E-40

005*00 N/SO-H,
75

MOVING SHUCK
4.80126*02
2.7240E»01
9.9018E»30
B.3928E»Oi
6.5101E»00
1.80085*01
1.7b30E»00
8.7405E-01
1.7280E»0:

L.686b5-02
8.25B1E-01
1.6D6BE-02
4.3790E-06
1.2071E-07
1.3777E-07
1.4045E-01
1.'V2S7E-09
2.8183E-36

US1 - 2.20E»04 M/SEC
XHE = .25

STANDING .SHOCK
3.6035E*C3
3.75096*01
4.8631E*01
1.36426*02
7.78546*00
1.8524E*00
1.97546*00
8.18006-01
3.4410E*00

HOLE FRACT ICNS

1.1413E-01
6.45185-01
1.1413E-01
3.2266E-06
1.6068E-06
I.B439E-06
1.2655E-01
1.0775F.-06
1.03S2E-25

US1 - 2.30E*
XHE * .25

STANDING ShOCK
• 3.89086*03

i 3.87326*01
4.94976*01
1.48936*02
8.01116*00
1.8865E«00
2.02956*03
8.1646E-01 •

. 3.46266*03

HOL £ FR ACT ICNS

1.37725-01
6.01386-01
1.3772E-01
2.56B4E-06
1.75736-06
2.0420E-06
1.23185-01
1.9416E-06
9.1134E-25

REFLECTED SHOCK
5.21346*03
4.0483E*01

• 6.16556*01
1.63*26*02
8.3148E*00
1.9080E*00
2.0887E»00
8.1762E-01
3.2363E*00

1.6216E-01
5.5598€-01
1.6216E-01
2.3605E-06
2.2213E-06
2.6339E-06
1.1969E-01
3.8629E-06
1.3507E-23

04 N/SEC

REFLECTED SHOCK
5.5536E*03
4.1604E*01
6.21035*01
1.7732E»02
8.5517E*00
1.9442E*00
2. 14945*00
8.17805-01
3.27376*00

1.8584E-01
5.12026-01
1.85836-01
1.8695E-06
2.2874E-06
2.75096-06
1.1630E-01
6.1983E-06
7.6901E-23
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TABLE I. -Continued

PI = 5.
XH2 = .

P
T -
RHU
H
A

S
I
GAME
U

SPEC IE S

E- -
H
H*

H2
H--
H2t
HE
HE*
HE**

PI - 5.
XH2 = .

P -
T

• KHU ' •
H '

. A ' , . •

S
• L ,

GAME
U

S P E C I E S

E-
H
H*
H2'
H-
H2*
HE ,
H6*
HE**

006*00 N/Su-Mt
75

MOVING SHOCK
5.2321E*02
2.9020E*01
9.V822E*30
9.13136*01
6.64036*30
l.B270E*00
1.80626*00
8.4126E-01
1.80506*01

3.1104E-J2
7.9937E-01 :

3. 1 1046-02
3.243U-06
1 • 8 775E- J7 "
2.10376-07-
1.3B41E-01
•rf.4236E-'}9
•i. 03066-34

306*00 N/SU-1.
75

MC/VING SHOCK
5.68675*02
3.0412E*01
1.31B36»Oi
9.902B6*Ol
6.7U93E»00
I. 85286*00

. l .B3636*00
8.25376-01
1.8B36c*01

'.69836-01
4.70126-02
2.41O7E-06
2.5234E-07
2.80816-07
1.3614b-01
2 . B444ErOB
5.22286-32

US1 = 2.40E*04 M/S6C
XH6 = .25

STANDING SHOCK
4.30556*03
3.9977E.01
5.15836*01
1.62436*02
8.2536E*00
1.92036*00 '
2.0879E»00
8.1614E-01
3.49806*00

MULE PR ACT I ONS

1.6186E-01
5.56546-01
1.6186E-31
2.07826-06
1.90896-06
2.24576-06

' 1.19736-01
3.37286-06
7.0765E-24

REFLECTED SHOCK
6.07906*03
4.2805E*01
6.41156*01
1.92436*02
8.81096*00
1.98036*00
2.2150E*CO
8.187BE-01
3.3250E*00

2.0994E-01
4.6725E-01
2.09936-01
I. 49036-06
2.3567E-06
2.8800E-06
1.12866-01
9.9193E-06
4.38866-22

US1 • 2.506*04 M/SEC
XHE = .25

STANDING SHOCK
4.79976*03
4. 12076*01
5.41886*31
1.76656*02
8.50506*00
1.95436*00
2.14956*00
8.1665E-01.
3.544SE*00 '

• nULE P RACT I CNS

1.8586E-01
5.11976-01
1.85866-01
1 .6914E-06
2.03866-06
2.43S26-06
1.163C6-01
5.61656-06
4.77706-23

REFLECTED SHOCK
6.7175E»03
4.40406*01
6.67806*01
2.0843E.02
9.08426*00
2.01676*00
2.28416*00
8. 20386-01
3.38616*00

2.33846-01
4.22886-01
2.33826-01
1.18356-06
2.39836-06
2.98186-06
1.0944E-01
1.5639E-05
2.3868E-21

PI • 5
XH2 «

'' P'I,

. T" ' '
,RHO .

H '
A
S

•'. l

GAME
U

S PEC IE S

'E-
H
H*
H2
H-

H2»
'HE
HE*
HE**

. H • f
XH2 >

P
. T ' ' .

RHO
H

"' rA
s .
I
GAME
U

SPEC IES

E- ' ' •

H* •'
H2 -
H- •
H2*

- HE
HE*
HE**

.006*00 N/SU-Hi

.75

MOVING SHOCK
6.16736.*02 ,
.15916*01
.0441E*01 ,
.07086*02
.9451E*00
.B787E*00
. 8697E*00

8.1662E-01
1.96456*01

6.40216-02
7.3824E-01
6.4021E-02
1.9043E-06
3.1358E-07
3.4839E-07
1.3371E-01
6. 682 76-08
1.19706-30

.006*00 N/Sa-H.

.75

MOVING SHOCK
6.66866*02
3.2627E*01
1.07266*01
1.15456*02
7.10306*00 •
1.90486*00
1.90556*00
d. 11506-01
2.04576*01

B.1626E-02
7.0555E-01
8. 16256-02 '
1.54986-06
3.7016E-37
4.11796-07
1.31206-01
1.3408E-07
1.5634E-29

US1 - 2.60E*04 N/SEC
XHE > .25

STANDING SHOCK
5.36506*03
4.24396*01
5.70866*01
1.91676*02

. 6.76676*00
1.98886*00
2.21456*00
8.17786-01
3.59876*00

MOLE FRACTIONS

2.09756-01
4.6760E-01
2.0974E-01
1.37106-06
2.1375E-06
2.5991E-06
1.1288E-01
9.0923E-06
2.951SE-22

REFLECTED SHOCK
• 7.4522E»03

. 4.53136*01
6.9778E*01
2.2540E*02
9.37256*00
2.05386*00
2.35696*00
8.22536-01

' 3.45476*00

2.3751E-01
3.78936-01
2.57486-01
9.2T3TE-OT
2.3990E-06
3.03846-06
1.0605E-01
2.44316-05
1.25376-20

US1 * 2.706*04 N/SEC
XHE - .25

STANDING SHOCK
5.98436*03
4.36636*01
6.00586*01 '
2.0T34E«02
9.0359E»00
2.0237E«00
2.2821E»00
8.1940E-01
3.6593E*CO

MOL6 FRACT IONS

2.3316E-01
4.24156-01
2.3314E-01
1.10306-06
2.1957E-06
2.7154E-06
1.0954E-01
1.4318E-05
1.6009E-21

REFLECTED SHOCK
8.26036*03
4.66156*01
7.28476*01
2.43146*02
9.67326*00

' 2.0914E»00
2.43256*00
8.2520E-OI
3.5306E*00

2.80596-01
3.36086-01
2.80556-01
7.138O6-07
2.35036-06

3.03STE-06
1.02746-01
3.78056-05
6.30726-20
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TABLE I. -Continued

• 5 N / r r i

PI • S.OCEtOO N/SvJ-H,
Xh2 ' .75

US1 • 2.83E*04 H/SEC
XHE = .25

P
T V
RHO ' - "
H '
A :' "
S
Z
GAME
U

SPEC 1 ES

E-
H
h» •
H2

H'
H2»
HE
HE*
HO*

PI > 5.
XH2 * .

t
T
RHJ

H
A

S
I
CAME •
U

SPEC IE S

t-
H
H*

h2
H-
H2*
HE
HE*
HE**

MOVING SHOCK
7.19076*02

;3. 35656*01 _
*'l'.'10236*0l '

1.2*1*E*02
7. 261-^6*03
1.93UC»00
1.9*356*00
b. -3843E-31
2.12746*01

9. 95736-32
6.7222E-C1
'•3.9573E-02
1.2B50E-C6
*• 2155E-37
4. 703 dE -07
l.2863t-Jl
2.42206-07
1.4U3 36-28

30E»00 N/Sj-M
75

MOVING SHOCK
7. 7330^*02
3.4432E»0:
1.1323f»0i
1.33156*02
7. 42176*01
1.9582E* 30
1. 98346*03
8.'J655E-01
2.2C916»01

1.1769E-01
6.38576-01
1.17696-31
1.0792E-06
*.6725E-37
S.235B6-C7
1.2634E-31
*.Ool7t-)7
9.**83E-2o

STANDING SHUCK
6.6551E*03
*.*B91E«01

'•6.-3027E»01 '
'2.236*E»02
9.3135E*00
2.0592E*00

•2.35216*00
8.21*86-01
3.726*6*CC

~ MOLE FRACTI HNS

2.5630E-31
3.8173E-01
2.5598E-31
8.7623E-07
2.2099E-06
2.7816E-06
i;062tE-31
2.2122E-05
B.0967E-21

REFLECTED SHOCK
9. 1382E»03
4.79606*01

. " .7.5B86E*01
' 2.(167E*02

9.5881E»00
2.1296E*00
2.5108E*00
8.28*66-01
3.61*06*00

3.03026-01
2.9***E-Ol
3.3296E-01
5.3622E-07
2.2SOOE-06
2.9670E-06
9.9511E-02
5.8325E-05
3.101*E-19

. US1 > 2.906.0* M/SEC
XHE • .25

STANDING SHOCK
7.3740E*03
4.61336*01
6.59286*01
2.*OS7E*02
9.600JE«00
2.3952E*00
2.*2*5£«OC
8.24006-01
3.8002E*00

2.7B20E-01
3.4051E-C1
2.7817E-01
6.8447E-07
2.1778E-06
2.7924E-C6
1.0308E-31
3.3745E-05
3.8952E-20

REFLECTED SHOCK
l.C083E*0*

' *.9366E»Ol
7.88126*01
2.8098E*02
l.C320E>01
2.16i5E*00
2.5915E»00
8. 32* IE -01
3.7057E*00

3.2*72E-01
2.54186-01
3.2*636-01
3.9029E-07
2.0981E-06
2.8287E-06
9.63796-02
9.031BE-05
1.524UE-18

PI * 5.
XH2 "

P
T
RHO
H
A

S
z
GAME
U

SPECIFS

6-
H
H*
H2
H-

M2*
HE
HE*
HE»»

PI - 5.
XM2 - .

P
T
RHO
H
A

S
Z
GAME
U

SPtClES

E-
H

H*

H2
H-

H2»
HE
HE*
HE**

.006*03 N/SO-.1,
,75

MOVING SHOCK
~8.2951E*02
3.52*66*01
1.16226*01
l.*248E*02
7.' 58255*00
1.9854E*30
2.0251E*00
8.3552E-01
2.29096*01

1.358*6-31
6.0486E-31
1.35B46-01
J.1193E-37
5.06B8E-37
S.7387E-07
1.2145E-01
S.4465E-07
5.2d33E-27

>)OE*Od N/Su-N,
75

MOVING SHOCK
9.47d6E*02
3. 67o7F* 31
1.2198E*31
1 . 62 09E*02
7.9092£*00
2.0*136*00
2.1135E»00
e.osoos-oi
2.4545E*01

1.7203E-01
5.3771E-01
1.723JE-01
&.5526E-OT
5.66 896-07
6.*olOE-07
1.18286-01
1 .44886-06
1.08076-25

US1 • 2.00E*0* M/S6C
XHE • .25

STANDING SHOCK
8.13806*03
4.7400E»01
6.87076*01
2.58106*02
9.89736*00
2.131 7E*00
2.*989E«00
8.2702E-01
3.8811E*00

MULE FRACTIONS

2.99686-01
3.00646-01
2.9963E-01
5.2339E-07
2 • 099*E— 06
2.74446-06
9.99S5E-02
5.11236-05
1.80676-19

US1 - 3.20E*
XHE « .25

STANDING SHOCK
,.9.7926E*03
5.3073EOI
7.3723E«Ol
2.949UE*02
1.05316*01
2.2058E«00
2.6527E»00
8.3494E-31
4.0673E*00 .

MOLE FRACTIONS

3.4031E-01
2.2525E-01
3.4019E-C1
2.8061E-07
l.dlC5E-06
2.4687E-06
9.*12*E-02
1.1T85E-0*
3.7177E-18

REFLECTED SHOCK
1. 10916*04
5.0856E»01

. 8.1550E»01
3.0108E»02 .

• 1.0671E*01
2.20786*00

. 2.67*36*00
8.3728E-01
3.8069E»00

3.4562E-01
2.1542E-01
3.4S47E-01
2.7269E-07
1.8975E-06
2.6203E-06
9.JS42E-02
1 .41526-0* ,
7.6995E-18

0* (I/SEC

REFLECTED SHOCK
1.3300E»04
5.42576*01
8.617*E»01
3.4388E»02

' 1.1463E»01 "'
'2.2880£»00 .

•' 2.84*6£»00
8.5138E-01
4.05456*00

: . —

3.84816-01
l.*287E-01
3.8443E-01
I.1091E-07
1.3739E-06
2.0055E-06
8.7507E-02

'3.77176-0*
2.4010E-16

18



TABLE I. -Continued

• 5 N/ITI

PI « 5.
XH2 - .

P
T :

006*00 N/SU-M,
7.5

MOVING SHOCK
.1.07396*03 .
3.81966*01 '1

»HO' ' : 1.2733E»01( '
H ' ; "' ' :
A - i;

s '•• ' •
I
GAME'
U

e per iceIrtU 1C 3

E-
H •
H*" • '

*2
H-"
H2»
HE' '
HE*
HE**

PI • 5.
XH2 - .

P -' - ' '
T

 < • ' - ' '
RHU
H '. " ,
A-
S .. .'
I •'• .
GAME
U

SPEC IE S

E- ' '
H
H* • .

H2

H- -
h2»
HE '
HE*
HE**

1.82956*02 '
8.24406*00 '
2.09886*00
2.20816*00
8.05826-01
2.61776*01

Z.0746E-01
-..71B6E-01
2. 07*66-01
•i. 68556-07- '
5.9995E-07 '
6.9320E-07
1.1322E-01
2.937*6-06
1.501*E-24

OOE*00 N/SQ-M,
75

MOVING SHOCK
1.2uT6E*03
3.95796*01.
i;3217E»01"
2.0508E*02
8.S898E*00

' 2.15816*00
2.308*6*00
8.0758C-01
2.7303E*01

2.41906-01
4.0791E-J1
2.4189E-C1
3.2900E--J7
6. 05736-07
7.10556-07

. 1.06296-01
5.5907E-06
I. 61906-23

US1 = 3.40E*0*
XHE ° .25

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.15966*04
5.3087E»01

?7. 77056*01

3.3419E«C2
. 1.12*26*01

2.2809E»00
. 2.81096*00

• 8.4688E-01
*.295GE*CO

HOLE FRACT ICNS ~~

3.77*36-01
l.56*9E-01
3.7714E-01
1.2648E-07

• 1.3770E-06
1.9717E-06
U.8651E-02
2.8761E-0*
8.67*86-17

US1 - 3.606*04
XHE - .25

. 1.5763E*04
5.8707E»01
8.90906*01
3.90276*02
1.2*516*01
2.36896*00
3.0138E»00
8.7621E-01
4.37036*00

4.19336-01
7.96326-02
4.1808E-01
3.0085E-08
7.7386E-07
1.2149E-06
8.1699E-02
1.2537E-03
l.*308E-l*

M/SEC

STANDING SHOCK REFLECTED SHOCK
l.3514E*04
5.6791E*01
6.0178E»01
3.7563E«02
1.20866*01
2.35616*00' '
2.9679E*00
8.66616-01 *
4.5898E»00

MOLE F R A C T [GNS ~*

4.10376-01
9.58476-02
4.09556-01
4.2446E-08
8.66626-07
1.3186E-06
8.3421E-02
8. 13066-0*
3.0365E-15

1.8506E*04
6.5*46E*01 .
8.9296E*01
4.4127E»02
1.3689E*D1
2.45096*00
3.16666*00
9.0*226-01
*. 825*6*00

*.*736E-01
3.253*6-02
4.4116E-01
3.906*E-09
2.81186-07
*.B902E-07
7.27526-02
6.19686-03
2.9659E-12

PI • 5
XH2 «

P
T •; -' •
RHO
H
A
S
i
GAME
U

SPEC IES

6-
H
H*
h2
H-

H2*
HE .
HE*
HE**

PI • 5
XH2 -

P - '
T
RHO
H
A
S .
I
GAME
U

SPEC IE S

E- .
H
H*
h2
H-
H2»
HE ,
HE*
HE**

.OCE*00 N/SU-H.

.75

MOVING SHOCK
1.3*88E»03 ..
4.09546*01'
1.3643E*01
2.2846E*02
8.9496E*00
2.2189E*00
2.4140E*00
8.1017E-01
2.9422E*01

2.7506E-01
3.46326-01
2.75056-01
2.240*6-07
5.8502E-07
6.97746-07
1.03556-01
1.02686-05
1.52366-22

.006*00 N/SU-M,

.75

MOVING SHOCK
1.49756*03
*.2357E*01
1.4004E»Ol
2.53116*02
9.3278E»00
2.28126*00
2.52466*00
8.1367E-01
3.10356*01

3.06816-01
2.8737E-01
3.0679E-01
I. 45856-07
5.3962E-07
6.5J44E-07
'.V009E-OJ

' 1.86I8E-05
l.3J»HE-21

US1 > 3.806*0* M/SEC
XHE - .25

STANDING SHOCK
t 1. 5*95E*04 .

6.'1865E*01
8. 0*97E*01
4.19156*02
1.31366*01
2.4299E»00
3.1115E»00
8.9644E-01
4. 9929E*00

MULE FRACT IONS

4.3757E-01
4.75256-02
4.34566-01
8.6337E-09
4.02056-OT
6.6313E-07
7.7333E-02
3.01406-03
2.38C5E-13

REFLECTED SHOCK
;2. 14726*0*
7.3*88E*01
8.89066*01
4.95936*02
1.46686*01
2.5286E»00
3.28656*00
8. 908 2E -01
5.32926*00

4.6751E-01
1.2848E-02
*.*357E-01
4.5217E-10
9«2234E— 08
1.T599E-OT
S.2126E-02
2.3944E-02
4.2547E-10

US1 - 4.00E*04 N/SEC
XHE - .2$

STANDING SHOCK
1.75096*04
6.85586.01
7.91686*01
4.64716*02
1.4098E*01
2.50046*00
3.22596*00
8.9866E-01
5.49656*00

MOL E FRACT Iflh(

l.*990JE-OJ
4.450«f-OI
1.1594E-09

?.5895E-07
6.$0(4E-02
1.243«E-02
2.9714E-11

REFLECTED SHOCK
2.4604E*04
8.1853E»01
8.85826*01
5.5350E»02
1.59*8E»01
2.60186*00
3.393*E»00
9.1962E-01
S. 82 066*00

4.8427E-OJ
$.900»f-OJ
4.J6DI-01
6.9929C-1I
3.4669E-08-
7.I327E-08
2.5511E-02
4.81616-02
1.7592E-08
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TABLE I. -Continued.

5 N/m

PI . 5.
XH2 - .

P '" ,
T-. :;-..- ',-
RHO . . .
H , •- .
A -. •; ,
s- .• -
I
GAME
U

SPEC 1 ES

t-
M
H* ' • -•
HZ
H- . .
H2»
XE
HE*-

HE**

PI - 5.
XH2 ' .

P
T '
RHO
H '•
A '-•-'
S
I •-
GAME
U •

SPEC IES :

E- • . '
p *
H*
H2 • '
h- .
H2»* •
HE : '
HE* ' :
HE**

OOE»00 N/Sa-M,
75

MOVING SHOCK
1.6534E*03

:'4.-3833E»Ol -.
1.42926*01 '
2.7«OCE*02
9.7302E*00
2.3448E*00 .
2.6394E*00 •
8.1837E-01
3.2637E*Ol

3.3697E-01
2.3138E-01
3.3693E-01
a.«095E-08
4. 724 5E -07
5.85b7E-07
•J.4685E-G2
.3.4049E-05

-1.1648E-20

OCE*00 N/SO-M,
75

MOVING SHOCK
1.81656*03
4.5443F»Ol-
1.4495=*01
3.06155*02 ••
l.0167E*01 '
2.4093E»00

'2.7576E»OJ
8.24915-01.
3.42275*01 • '

3.6539E-11-
1.7D62E-J1

.3.65335-01 *
4.9583E-08 '
3.ST60E-C7
4.9183E-07
9.0593E-02 '
6.454 7E-05
1.1120E-19-

US1 » ».20E»04 N/SEC
XHE " .25

STANDING SHOCK.
1.9600E*04

.,T.5S29E«01.: -
- * 7.8281E+01-:

, 5.1252E*C2
- 1.4931E*01
• 2.5674E*00

'3.3236E«00
8.9051E-01
5.9660E*00

' MOL E FK AC T ION S

• 4. 7346E-01
9.4S80E-C3
4.4186E-01
2.0260E-10

'• -• 5.7747E-08
' .1.1151E-07

- 4.3620E-02.
3'.1599E-02
1.30C1E-09

US1 •> 4.40E*
«HE.» .25

STANDING SHOCK
2.1685EO4
8.2720E*01-
7.6841E*01

. • 5.6237E«02
1.6169E*01-
2.6307E*00

' * 3'. 41 1 6E*00 •
9.2643E-01

• 6.4678E»00.

HO L E F R A C T I ON S

•4.87C4E-01
4.7SS5E-03
4.3489E-31
3.8775E-U

•2.404CE-08
'- 4'.9620E-08
' ' 2.1136E-02

"* ' 5.2144E-02
' 2.8881E-08

REFLECTED SHOCK
2.8092E*04

-, • 9.5661E»01
8.4538E»01
6.1910E»02'
1.8650E*01
2.674 7E*00-

- - -3.4737E»00-'
. 1.0467E*00:

6.6538E*00

4.9621E-01
2.1508E-03

• . •• 4.2967E-01
. 5.0638E-12

8.3781E-09
1.9621E-08
5.4264E-03

.. 6.6S42E-02
• 1.2529E-06

04 N/SEC

REFLECTED SHOCK
3.2108E*04
l.2133E*02

'7.5684E»01 "
6.9754E*02 '•

• 2.1870E*01'L-
2»7458E*00 :

3.496SE*00 '•'
'• 1.1274E*00

• . 8.09456*00 :

4.9949E-OV
6I4287E-04
4.2836E-CI

- * 1.3184E-V3
1.3039E-09
3.2319E-09-
5.9039E-04
7.0691E-OZil

2.1976E-OV

PI * 5
XH2 •

P
T
RHO "
H
A
S - ' " .
L
GAME
U

SPEC IES

E-
H
H* '
H 2 - • • • • .
H-'
H2*
HE
H6»"

HF»*

PI - 5,
XH2 -

p

T
HHO
H
•ft ' "

S ' '
1 •
GAME'
U

SPEC IES

E-
H
H*
H2 '
H- ' •
H2» -'.
HE
HE*
HE**

.OOE»00 N/SO-M

.75

MOVING SHOCK
1.9863E»03
4.7290E*01
-1 . 4595E*t*l'.'
3.3455E*02
1.0658E*01
2.*744E*00

" 2.8778E*03
8.3468E-01
3.5801E*01

• 3.9190E-01
1.29465-01
3.9177E-01

- 2.3932E-08
2.9065E-07
3.7924E-07

• 4.6743E-02 •
1.3183E-04
1.2972E-18 •'.

.005*00 N/S«-N,

.75

MOVING SHOCK
2.1622E.03
4.95736*01
l'.4553E»01
3.6417E*02 '
1.1244E*01
2.S395E*00
2.9971E»00-
8.5091E-01
3;7350E*01

4.1610E-01
8.4695E-32
4.1479E-C1
9.1313E-IJ9 '
1.8963E-07
2.5639E-07

'8.3104E-32
3.1041E-04
2.31BOE-17

t US1 = 4.60E*
XHE * .25

STANDING SHOCK
2.3506E*04
9.3842E*01
7.2122E»01C

' 6. 1332E*02
U8411E*01
2.69166*00
3.4731E*00
1.0401E»00
7. 2528E»00 •

- MOLE FRACT IONS

4.9612E-01
2.0468E-03
4.2985E-01
4.2417E-12
7.1684E-09
1 .64S2E-08
5.7061E-03

' 6.6275E-02
9.2806E-07

04 M/SEC

REFLECTED SHOCK
3.60166*04

• ., 1.4534E*02
: 7.04826*01

7.7699E*02
2.2470E*01
2.8032E*00
3.51586*00
9.8804E-01
9.3433E*00

5.0224E-01
3.3278E-04
4.2632E-01
1.26256-14
5.38136-10
1.0208E-09
1.8542E-04
6.5920E-OZ
5.0026E-03

, US1 - 4.80E.04 N/SEC
XHE " .25

STANDING SHOCK
2.4854E*04

• 'l.0999E*02
6.4683E*01
6.6452E*02
2.0825E*01
2.74586*00
3.4934E*CO
1.1287E*00
8.4118E*00

HOLE FRACT IONS

4.9905E-01
8.2144E-04
4.2856E-01
3.0190E-13
1.7317E-09
4.3815E-09
1.10586-03
7.0421E-02
3.7054E-05

REFLECTED SHOCK
3.92506*04
1.59536*02
6.91436*01 .

. 8. 491 16*02
2.2804E*01 '
2.8494E*00 '
3.558*E»90
9.I606E-01
9.9475E*00

5.0821E-01
2. 56846-04
4.2128E-01
4.5537E-15
4.1769E-10
6.2203E-10
1.0590E-04
5.3369E-02
1. 67816-02
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TABLE I. -Continued

PI = 5.
XH2 • .

P
T
RhO
H
A
S
I
GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2*
HE
HE*
hE**

006*00 N/SD-N
75

MOVING SHOCK
2.34306*03
5.27106*01
l.4297E»Ot,
3.95006*02
1.2010E*01 ,
2.60386*00
3.1091E*00
8.80226-01
3.a855t«0l

4.3714E-01
4.6271E-D2
4.3618E-01
2.29S9E-09
9.7422E-08
1.3B44E-:>7
7.9457E-02
9.5180E-04
9.0932E-16

PI = 5.006*00 N/Sy-M
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPEC I ES

6-
H
H*
H2
H-
H2*
HE
HE*
HE**

75

MOVING SHOCK. .
2.5268E»i)i
5.73225*01
1.37715*01
4.26596*02
1.29136*01
2.665BE*00
3.20106*00
"f.3a7*E-01
4.02946*01

4.53295-01
1.9484E-02
4.4912E-01
3. 16386-10
3.53456-06
5.3871E-38
T.3931E-02
4.1704E-03
1.0890E-13

. US1 - 5.00E»04 M/SEC
XHE - .25

STANDING SHOCK
2.5753E*04
1.2745E«02
5.7735E*01
7.1633E»02
2.2160E*01
2.7936E»00

'. 3.499SE»00
1.1009E«00
9.6431E*00

~ HOLE F R A C T IONS

4.99S9E-01
4.1086E-04
4.2817E-01
3.1741E-14
5.9251E-10
1.4071E-09
3.2213E-04
7.04COE-02
7.0843E-04

REFLECTED SHOCK
4.1783E»0*
1.7022E*02
6.8021E*01
9.2001E*02
2.358TE*01
'2.89256*00
3.60886*00
9.0574E-01
l.OSSSEtOl

5.1507E-01
: . 2.182*6-0*

*. 15446-01
2.3457E-15
3.6622E-10
4.4901E-10
6.38146-05
3.8795E-02
3.04176-02

t US1 * 5.20E*04 M/SEC
XHE - .25

STANDING SHOCK
2.6328E«04
1.42<>3E»02
5.2499E*01
7.6994E*02
2.2226E>01
2.8391E»00
3.516CE*00
'9.8500E-01
1.05006*01

— MOLE FRACTIONS

5.0228E-01
2.6187E-04
4.2636E-01
6.4427E-15
3.1725E-10
6.25626-10
1.5038E-04
6.598SE-02
4.9640E-03

REFLECTED SHOCK
4.33636*04 .
1.81136*02 ,
6.5394E»01
I. 91186*02
2.47716*01
2.93796*00
3.6609E*00
9. 25326-01
1.0721E»01

5.21976-01
1.8413E-04
4.09556-01

' 1.19226-15
3.13696-10
3.17936-10
3.32216-05

.2.40956-02
4.41626-02

PI » 5.006*00 N/SQ-M,
XH2 » .75

US1 => 5.406*04 M/SEC
XH6 =• .25

P
T • ' •
RHO
H
A
S
I-
SAME
U

cope iceor CU 1 Co

E-.
H
H*
H2
H-,
H2*
HE
HE*
HE**

PI - 5
XH2 •

P . • .
T • . . -
RHO . .
H •
A
S
I
GAME
U

SPECIES

E-'
H
H*.

"2. ' ,.
H-
H2» ..
HE
HE*
HE**

MOVING SHOCK.'
2.71716*03
6.24726*01
1.3290E»01
4.6021E>02
1.34316*01

.2.724*6*00
' 3.2728E*00

8. 82356-01
4.17246*01

4.65286-01 •
8.2606E-03
4.5007E-01
4.40826-11

- 1.2635E-08
2.0507E-08
6.1173E-02
1.52156-02
9.1902E-12

.006*00 N/SQ-M.

.75

MOVING SHOCK
2.91736*03
6.69866*01

. 1.30296*01
4.9474E*02
1.3971E*01 -
2.78056*00 •
3.34276*00
8.7172E-01
4.31996*01

.—

4.76476-01
4.3439E-03

'4.44406-01
1.00526-11
5.8508E-09 .,
9.8737E-09

' 4.27216-02
3.20706-02
2.0272E-10

rSTANDING SHOCK
• 2.71846*04

1.5398E»02
4.9725E*01
8.2693E*02
2.2399E*01 •
2.882«E*00
3.5503E*00
9.1775E-01
1.113SE*01

MOLE FftACT I ONS

5.0709E-01
2.0214E-04

: 4.2229E-01 •
• 2.4388E-15

2.3412E-10
3.8215E-10

>-8 . 97746-05
5.S853E-02
1.4472E-02

US1 • 5.606*1
'XHE -. .25

STANDING SHOCK
2.86556*04
1.6332E*02-
*.8saeE*oi •
8.8800E«02 •

•2.2994E*01
2.92186*00
3.5942E»00
9.0072E-01
1.1501E*01

, MOLE .FRACTIONS

5.1311E-01
1.7259E-04
4.17166-01
1.2974E-15
2.0331E-10
2.79756-10
5.70316-05
4.3055E-02
2.64446-02

REFLECTED SHOCK
4.51146*04 •
1.94926*02
6.24556*01
1.06856*03
2.66216*01
2.98196*00

' 3.7059E*00
9.81106-01
1.12766*01

5.2778E-01
1.51496-04

. 4.0461E-01
5.4799E-16
2.6U9E-10
2.14366-10
1. 33156-05
1.17316-02
5.5717E-02

9* M/SEC

REFLECTED SHOCK
4.79176*04
2.16786*02
5.91706*01

•1.1575E»03
• 2.95436*01

3.0259E»00
3.73576*00
1.0777E*00
1.2222E*01

5.31S5E-01
1.1625E-04
4.0141E-01
1. 9049 E- 16
2.01886-10

. 1.2675E-10
3.2300E-06
3.69SOE-03
6.3223E-02
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TABLE I. -Continued

• 5 N/ m

PI = 5
XH2 =

P
T '
RHO
H
A
S
z
iiAMt
U

SPbC 1 E S

t-
K

H*
H2
H-
H2 *

1-.6
HE*
HE**

PI * 5
XH2 *

P
T
KhO
H
A
S
i
GAME
U

SP6C IE S

t-
H
H*
H2
H-
H2»
HE
HE*
HE**

.006*00 N/Sj-Mi

.75

MUJING SHOCK
3.12416*03 ' '

• 7.17306*01
1.277CE*01
5.30516*02
1.47966*01

. 2.8346EOO
3.410&L*00
8.94ii5E-01
4.46676*01

^6906-01

4. 37406-01
2.53366-12
2.83456-09
4.97906-09
2.3805E-02 -
4.9496E-02
2.70796-09

.006*00 n/Su-M,

.75

MOVING SHUCK

3.33176*03
7.83136*01
1.22766*01
5.67376*02
1.62716*01
2.88646*00
3.46566*00
•j. '5486-01
4.604V?*Q1

4. 95046-01
U1690E-G3
-..3165C-J1
4.48656-1 3
1.1105E-09
2.09D6E-09
d.7427l:-03
6. 33946-1; 2
4.68806-08

US1 = 5.806*04 M/SEC
XHE = .25

STANDING SHCCK
3.0085E*04

' • 1.7243E + 02-
4.79216*01

- 9.50906*02
2.38926*C1
2.96086*00
3.640SE*00
9.0924E-01
1.19026*01

MOLE FRACTIONS

5il9356-01
1.5037E-04
4.1163E-01
7.4H6E-16
1.8178E-10
2.11826-10
3.3822E-05
2.9744E-02

- 3". 88666-02

REFLECTED SHOCK
5.0953E»04
2.4727E»02
5.5005E*Ol
1.2557E*03
3.24526*01
3.0690E*00
3.7463E»00
1.1369E«00
1.3458E*01

5.3287E-01
8.41556-05
4.0031E-01
5.4U3E-17
1.42126-10
6.78476-11
5.72896-07
9.0585E-04
6.5826E-02

US1 = 6.COE»04 H/SEC
XHE = .25

S T A N D I N G SHOCK
3.0850E*C4
1.82486*02
4.5d87E*01
1.0140E*03
2.5161E*01
3.0010E*00
3.6843E«00
9.41656-01
1.2305E»01

MU LE FRf lCTI CN S

5.25C2E-01
1.2784E-04
4.07CCE-01
3.9138E-16
1.5524E-10
1.524SE-10
1.69B3E-05
1.7661E-02
5.01776-02

REFLECTED SHOCK
5.30546*04
2.8262E»02
5.00736*01
1.36006*03
3.4928E»Ol
3.1122E»00
3.7489E«00
1.1514?»00
1.4921E»01

5.3319E-01
6.01236-05
4.0006E-01
1.54576-17
9. 39946-11
3.60516-11
1.08056-07
2.43906-04
6.6443E-02

PI - 5.0CE»00 N/Sg-M, US1 = 6.20E»
XH2 = : .

P

I

KHO :

M
A'

s
i
GAME
U

SP t C I E S

t-
h
K*
H2
H-
H2*
HE
HE*
HE** :-•

PI =• 5.
XH2 * .

P
T .
KHO
H ' -'

A
S
2
CAME

U

SPEC IE S

t-
H •
h*

H2
H-
H2»
HE
HE*
HE**

,75

MINING SHOCK
3.5337E»03-
8.<J6S1E*Q1
l.I410S*Ol-
6.0512E*02
1.84526*01
2.9338600
3.49196*00
1.09946*00
4.72656*01

4.Y8B4E-01
•t.61 386-04
4. 29105-01

. 4.26436-'.*
3.0043E-10

•6.46B1E-10
I.B503E-03

. 6.97426^02
1.52636-06

OCE*00 N/Su-H
7«

MuVING. SHOCK
•3.73216*03
. 1.02186*02
1. 0441 = . 01 .
6.43"E»02
2.0185E»01
2.^'69E»00
3.4«a2E»00

• 1.1399E»00
4.8360E»01

i.99'56-01
1.8d7<JE-04
4.2a60E-Ol
3.6442E-i5
7.7309E-11
1.U907E-10
3.62T6E-04
7.1054E-02
-..7963E-U5

XHE. * .25

STANDING SHOCK
3.0338E»04
1.9418E»02
4.203LE»01

: 1.0746E*03
2,6887E«01
3.3427E»00
3i7171E«00
1.001SE«00
l.2812E«01

•~ HOLE PR ACT ION s

5.2920E-01
1.0306E-04
4.034.4E-01
1.7426E-16

.'. 1;2006E-10
9.8905E-11
6.T657E-06 -
8.7334E-03

.5.8517E-02

04 M/SEC

REFLECTED SHOCK
5.2858EK34
3.150%*02
4.47406*01 .
1.45TTE*03
3.t927E»01
3.1521E*00

' 3.7495E»00
1.1542E*00
1.6134E*01

5.332TE-01
4.4409E-05
4.0001E-01
5.2944E-18

. 6.1668E-11
2.0626E-11
2.8561E-08
9.1087E-05
6.6585E-02

t US1 » 6.40E«04 N/SEC
XHE • .25

., STANDING' ShCCK .
2.9U6E«04

: 2.0875E»02
3.7330E»01
1.1328E*03
2.8951E»01
3.084CE»00
?.7363E«00
l.O»46E»00
1.3511E*01

— MO LE FKf lCTI ON S

5.3ia:E-oi
7.9124E-05

• 4.013SE-01
6.5761E-17
8.5404E-I1
5.845CE-11
2.1320E-06
3.58C8E-01

- 6.3328E-02

REFLECTED SHOCK
. 5.1539E*0*

• 3.4730E*02
3.S576E»01.
1.5531F»03
3.8782E*01
3.1908E*00

. 3.74975*00
1.1549E»00

• l.T273E»01

5.3330E-01
3.3265E-05
4.0000E-01
1.9776E-18
4.0094E-11
1.2216E-11
8.9059E-09
4.0551E-05
A.6631E-02 .

22



TAB LEI.--Continued

PI = 5.
XH2 = .

f .
T
KH3
H . ,
A
S
Z
GAME
U

SPEC IES

f- •
h . ••
H* :• '

h2 .
H- '

H2*
HE
HE*
HE**

PI = 5.
XH2 » .

P.
T
RHQ '• '
H '
A '
s '•
i • ' '
GAME '- :

U

SPECIES

E-
H
H*
H2
H-
H2» •
HE
HE*
HE»»

006*03 N/SOrM,
75

MOVING SHUCK
3.9391E»03
1.15676*32
9.72S1E*09.
6.8364E*02
2.10646*01
3.3136E*00
3.50165*00

. 1.0955E*00
4.94976*01

• 5.0023E-01 .-
9.99656-05
4.2827E-31
5.2447E-16
2.85326-11 '
7.1997E-11
1.0936E-04
7.0607E-C2

. 6.7870E-04

30E>00 N/SO-H,
75

MUVING'SHOCK
*.158CE*03
l.2733E*02

;.9.2933E*00
•7.2*866*02 •

'2.0932E*01
3.0477E»30
3.5139E*OP
9.79256-01
5.0711E*01

'.—..

' 5.0198E-01
6.66756-05

- ». 26806-01 .
1.3570E-16
1.5631E-11 '
3.6869E-11
5.0056C-05 '
6.70116-02
*.Oa46c-33

. US1 = t.60E»0* H/SEC
XHE * .25

STANDING SHOCK
2.8298E«04
2.26156*02
3.3*15E*01

, . 1.1921E*03
• 3.G844E*01
' 3.1207E»00
. 3.7»47E»00

1. 1234E«00
i, l.**19E*01

MOLE F R A C T I ON S

• • • 5.3267E-01
6.0554E-05
4.00E1E-01

. • 2.4422E-17
: 6. 05726-11

•'• 3.4532E-11
6.23C6F-07
1.3655E-03

. 6.53S5E-02

US1 ' 6.80E*
XHE « .25

STANDING SHOCK
2.8125E*0«
2.46706*02
3.0419E*01
1.2539E»03
3.252?E*01
3.1542E*00 •

• 3.74796*00
1.14456*00 • •

• 1.5459E«01

MOLE FRACTIONS

5.33C7E-01
4.6761E-OS
4.0018E-01
9.3351E-18
4. 3686E-11
2.092<iE-ll
1.8129t-07
5.1565E-04
6.6188E-02

REFLECTED SHOCK
5.1132E*04
3.8180E.02
3.5T14E»01
1.6539E«03
4.066 7E»01
3.2260E*00
3.7498EHO
1.1552E»30
1.8464E*Ol

5.3331E-01
2.5607E-05

. . 3.9999E-01
8.2376E-19
2.T035E-11
7.7089E-V2

. S.1346E-09
2.0422E-05

• . -&.6649E-a2

04 H/SEC

REFLECTED SHOCK
-5.2021E*04

'4.1852E»02
3.3147E»01

. 1.7611E*03
4.2580E*01
3.25666*00
3.7499E*00
t.l552E»00

. 1.9689E»Ol

— : '•

5.33326-01
2.041SE-C5

• 3.9999E-01
3.9066E-19
1.9248E-11
5.2581E-12.

• 1.2568E-09'
1.1626E-05
6.6657E-02

PI -
XH2 *

P
T
RHO
H -
A •
S •
I r
GAME
U 't

5.00E»00 N/SO-Mf US 1 ' 7.COE*04 M/SEC
.75

MOVING SHOCK
*. 39766*03
1.35916*02
9.1408E*00
7.6778E*02
2.09086*01
3.38046*00
3.53986*00
9.0864E-01
5.2101E»01

XHE - .25

STANDING SHOCK
2.8728E*04
2.68906»02.
2.84S7E*01
1.3203E«03
3.4071E»01
3.1826E»00
3.7491E.OO
1.15156*00
1.6687E*01

REFLECTED SHOCK
5.4660E»04
4.58396*02
3.1T99E*OV
1.8811E»03
4.4562E*01
3.2822£*00
3.7499E»00
1.1553E»00
2.1056E*01

drcu ic ;

E- -
H -
H* .'
H2 "
H- •
H2*
HE ,
HE»;
HE**

5.05626-01
5.3203E-05
4.2373E-01
6.04376-17
1.1672E-11
2.48226-11
3.0238E-05
5.92676-02
1.1328E-02

5.3322E-01 .
3.7413E-05
4.0006E-01
4.0568E-18
3.32006-11
1.37186-11
5.99616-06
2.15176-04
6.64686-02

5.3332E-01
1.6882E-05
3.9999E-01
2. 10756-19
1.45656-11
3.8870E-U
5.657SE-10
7.3543E-06

• 6.6661E-02

23



TABLE I.;-Continued

PI •- 1.
XH2 =

P ". ,..•--
T • ... :
RHO • ,•••;
H ..-..'
A
s • . . .
I .
GAME -
U

SPEC IES

E- .. - ,
H ',. . •
h* •. • •. .
HJ •• -- :.

H- . . - - ! * •

HJ» ,..'..

'•S

i-.t * • ' .

l-tr**

006*01 N/SO-M
75

MOVING SHOCK '
:.i.3047E*01
• 3.2985E*00
•3.9556E*00
. 3.3724E»00
•.i.8070E*00 .
. 1.0529E»00
, 1.00006*00 •
.9.8989E-01-
.2.4984c»00

.•6.62826-49
-, 3.1B23E-06

7.C033E-2C
'7. 50006-01"

•:2. 73826-56-
,' 5.3494E-21

•. • 2.50006-C1
5.07586-66 .
1.

. • US1 .» 4.00b»03 M/S6C . t. •

. XHE T .25

STANDING.. ShOCK
. ; 2.73146*01
. 4.15066*00

•6.581*£»00
*.27«E*00.
2;015SE»00
l.OS'.'fE'OO

. '• l .OOOOEtOO .
9. 7908E-01
l.4978E*00

• HOLE FR^CT IONS

2.0450E-33
••• 6.3012E-06

7.2726E-20
'-•"7.49S9E-01-.
i 1.724CE-39

2.6*43E-21
2. 5000F-01

'. . 2..8198E-57
0..

-

REFLECTED SHOCK
6.7505E+01

' 5.8864E+00
. 1.1«51E»01

6.28SSE»00
2.3245E»GO
1.0692E»00
1.0014E*00
S.1662E-01
1.321261-00

1.7960E-19
2.8292E-03
2.5105E-19
-7.4752E-01

. -3.1545E-24
3. 83356-21
2.49656-01

• 1.5353E-*7
0.

,'1 » 1.006*01<-N/.SU-1,, -: USl • 5.COE*03 M/SEC
W2. " .75 . '• . XHE?.=- .25

MOVING SHOCK -I
P . .
T / ' - . . ' . "
RHQ. .:-.
H • - • .
A ,' • •
S : - '
^
GAME
U

SPECIES •

E- .

Ht . - ,
H2 , - • :-.-
H- - ..-

H2» ••-..•
Hfi .. :.,'.
HE*. -- :
HE** - • •' '

-2.35616*01
•4..S9 326*03
4.»759E*3J ..

,-4.7620F*OC

2.1122E»00 •
1.07956*00
1.30006*30
9;712b6-01
3. 245£E*00

.4.-8248E-31 •
7.0027E-05 .
7.3854E-20 .

• 7. -49946- Jl -
' 4.4276E-37

K5263E-21
2.4999E-J1.
.1. '04376-55 '

•'•.o.'

STANDING SHOCK REFLECTED SHOCK
• 5.48446*01

6.0743F»00
9.J062E*00
6.56346*00

. "2.33516*00
1.08326*00

- >1V0025E*00
8.954CE-01
1.6092E*00 •

• MOLE FRACTIONS — •

8.892SE-19
5.03676-33
9.51866-19

'• .- 7.45596-C1.
- 1.4171E-23

:•!. 26166-20
2.493JE-01

: 1.0152E-46
0.

1.1604F»02
7. 3068E»00
1.5541E*01

. 9.080SF«00
• 2.46306*00

1.10026*00
1.02146*30
8. 10606 -01
1.3112E»00

- 4.1872E-15
- - 4.1908E-02

4.1421E-15
=7.13336-01

• 3.7833E-19
4.5513E-17
2.4476E-C1

' 7.32536-39
0.

PI « 1
XH2 '

f
T
RHO.
H

A

S
I
GAME
U

SPECIES

t-
H

H*
H2
H-

H2*

HE

HE*

PI - 1
XH2 •

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

e-
H
h*
H2
H-
h2«
HE
HE*
HE**

:.OOE»OI N/sg-M
.75

MOVING SHOCK
3.00356*01
5.9d63£»00
5.30326*00
6.47506*00
2.3125E*00
1.10516*00
1.00276*00
8.90826-01
4.0142E*00

9.1408E-19
'5.4670E-03
3.7983E-19
7.4522E-01
1.1U89E-23
9.43826-21
2.4932E-01
9.2890E-47

.006*01 N/SO-H,

.75

HOVJNG SHOCK
4.20516*01
6.9567E*00
5.93096*00
8.5405E*00
2.3970E*00
1.1315E*00
1.01926*00
8.1035E-01
4. 8647E*00

. 9.1847E-16
3.7657E-02
'4.11606-16

• 7.17056-01
3.53446-20
'6.97816-18
2.45296-01
4.81466-41
0.

i USl • 6.006*03 M/SEC •
XHE • .25

STANDING SHOCK -
1.03456*02
7.43626*00
1.3528E*01
9.63286*00 •
2.-4769E«00
1.1142E»00
1.0283E.OO
8.0222E-01
1.48C2E*00

- MOLE FRACTIONS

9.3103E-15
5.5125E-02
9.2KSE-15
7.0177E-01'
8.662SE-19
9.13366-17
2.43116-01
3.96116-38
0.

REFLECTED SHOCK
1.8256E»02
8.14256*00
2.11186*01
1.24066*01
2.61096*00
1.13546*00
1.06186*00
7.8848E-01' -•
1.25006*00

'

2.24426-13
1.16426-01
2.22UE-13
6.4B13E-01
4.15726-17
2.35526-15
2.354SE-01

. 2.9783E-35
0.

i USl - 7.006*03 M/SEC
XHE • .25

STANDING SHOCK
1.87206*02
8.31456*00
2.0913E*01
1.3478E«01
2.65216*00
1.15076*00
1.07(86*00
7.85656-01
1.37736*00

. HOLE FR ACT IONS

4.6797E-13
1.425SE-01
4.6326E-13
6.2523E-01
9.3313E-17
4.8046E-15
2.3218E-01
1.0255E-33
0.

REFLECTED SHOCK
2.9503E*02
8.8642E*00
2.97416*01 '
1.6585E*01
2.78796*00
1.17646*00
1.1189£*00
7.8362E-01 ''
1.21326*00

3.9390E-12
2.1255E-01
3.9305E-12
5.6402E-01 '
1.3605E-15
3.9803E-14
2.2343E-01
1.0732E-32 '

•0.



TABLE \.-. - Continued

p - I O N / : t r i

PI •»• 1.
XH2 = .

P
T .!-.. j.
RHO ... .-.
H ,.-
A .. .,
s - . . . - . .
Z , ••
GAME- •
u : • . - : - . •

SPECIES

e- - , .-.,••;.
H • ' . , ' , ....
H*

H2 .. :•>
H-
M2» ..'. •••
HE -
HE*'- . •
HE**

PI - 1.
XH2 - .

P
T ..." • :
RHO;.

-H t; ,,-a
A -•."..,
S ' " "
Z .. '
GAME .
U _ . ..

SPtC IE S .

E- . ,: . .
H •".'
H* - '..
H2 ... ..
h- ' - '
H2» ',.:
HE '
HE* :• .
HE** '

OOE*01''N/S«-M,
75

MOVING SHOCK ••.
5.6395?*6l .
7.5785E*00 -,j
7.09916*00. -.-

'1.39356*01 .('.::
2.5006E*00 • '
1.1608E*00
I. 0481 E* 00 •
•7.8719E-01 •
•5.7440E*00 -.

-,_ .__

. . 3.2284E-14 .
- .9.17036-02 .
. 3.20686-14 ..

•" 0.6976E-01 :•;..
..2.4142E-18-, .

• 2.1855E-16 .:
-. 2.38546-01

•2 .2554E-37 . -
J.

OOE»01.N/SU-M,

» '' '.'•

MOVING SHOCK .
,,.7.2825E*Ol .

8.3512E*00
, 8.3342E»00 .
; l."3'645E*01
/2.'6t09E*00 v
1.1935E*JO

.1.38526*00
'.7.8016E-01 :.
6.62026*00 , '

3.0079E-13
l.570dE-01

•2.98886-13
6.1255E-01
J.35S36-17

; 1.93836-15
-2.3036E-01

2;6863E-35,J

J.

... US1 = 8.COE*03 M/SEC -

. XHE.= .25

STANDING SHOCK-
• ..3.1604E*02 »
* .9.03916*00 '..
, . 3.0676E*01 ,.

..,lv8017E»01 '.,
. ,.2.3411E*00 .,
.• -;.1.1934E*00

1.13996*00
.-. ' 7.8335E-01
•i. 'i-.33Q2E*00 '

MOLE: FRACTIONS

: • - . 6.8758E-12
2.4549E-01
6.~8078E-12

-rr ;5.3520E-01 '
-; ,^2.5613E-15

7.0624E-14
"<2.1931E-01

2.34966-31
0...

REFLECTED SHOCK
,. 4.6511E*02

,9.5315E*00
4.0988E*01
2.1555E*Cl

• 2.9841E*00
1.2234E*00

• 1.1904E*00
7.8481E-01 :.

. 1.2038E»00

._... . ,

.-•-. . 3.3387E-11
3.19936-01

,. 3.3067E-11
. .4i7006E-01

1.8013E-14
3.3743E-13
2.1001E-01
4.3994E-30
0.

US1 - 9.COE*03 M/SEC
XHE • .25

STANDING SHOCK
. 4.95166*02

, 9.6942E»00
, . 4."2046E»01
. -. 2.3193E*C1

.. 3.0418E«00
..1.24186*00 .

..,.1.21516*00
.7.85466-01 .

1.3141E*00

MOLE FRACTIONS

..4.9719E-11
3.5398E-01 . -.

>' 4.9227E-11
4.4027E-01,
2.8694E-14

,. 5.213JE-13
2.0575E-01

'.- 2.7246E-291 o;

REFLECTED SHOCK
6.9633E*02

.' " 1.01776*01
, 5.3703E»Ol
. 2.7228E*01

. . '3.19786*00
I. 27606*00

.. ,.1.27.41E*00
,7.88686-01

... •., l'.2133E*00

, 1.9591E-10
•4.3027E-01

.. • 1.9413E-10
. . . 3.7351E-01

1.4862E-13
. 1.9317E-12

1.9622E-01
2.7108E-28.,
0.

PI = 1.
XH2 = .

<•
p ' . i .

T . : . ,
RHO ..
H ' i • .
A
S
z
GAME- '
U

SPECIES

6-
H
H* • '• '
H2
H- .
H2* .' :
HE
HE » •
HE**

PI - 1.
XH2 - .

t

P :,

T
RHO..: s-
H
A 'I • :..
s • • •
Z -v ••
GAME • •
U . , •". •

SPECIES

E-
H . - .
H* : .
H2
H-
H2»
HE .
H E * . • - • • '
HE**

ooe»or N/SQ-M,
75

MOVING SHOCK
9.1200E*OJ
8.'4515E*00

. 9.5579E»00 '
1.66646*01
2.7249£*00
1.2295E*00
1.1291E»00
7.7810E-01
7.48246*00

1.5550E-12
2.2871E-01
1.5455E-12
5.4988E-01
2.3169E-16
4.7730E-15
2.2141E-01
2.-8216E-34
0.

OOE»Ol N/SO-Nt
75

MOVING SHOCK
•1.1152E*02
8.8157E*00

. 1.0730E*01
1.9997E*01
2.8438E*00
1.26886*00
1.17906*00
7.7808E-01
8.3348E*00

_. .._

6.1664E-12
3. 03666-01
0.1306E-12 •
4.8430E-01
1.1718E-15

. 3.6998E-14
•• 2.1204E-01 .
•1.1360E-33
' 0;

US1 - 1.006*04 M/SEC
XHE - .25

STANDING* SHOCK
1 7.2657E*02 ••
-. • '1.0325E*01

?.<ilC8E*01
2.8965E*Ol
3.2S69E*00
1.2951E*00

• 1.3007E*00
7.8983E-01
1.3239E*00

MOLE- FRACTIONS

2. 80116-10
4.6229E-01
2.7760E-10
3.*550E-01
2.21866-13
2.73>OE-12

' 1.9221E-01
• 1.9571E-29
0.

REFLECTED SHOCK
9.9175E*02
1.0833E»01
6.68726*01 '
3.35936*01

' 3.«333E»00
l.3336E»00
1.3690E*00
7.94836-01 '
1.246*E»00

, :

9i*9T7E-lO
5.3909E-01
9.4198E-10
2.7829E-01

. 9.2475E-13
8.7142E-12
1.82616-01
1.2038E-26
0.

US1 - 1.10E*04 N/SEC
XHE - .25

STANDING SHOCK
1.0120E«03

. l.0972E«Ol
.. 6.60666*01

. 3.5336E«01
3.4928E«00

. 1.3526E«00
1.3958E»00
7.9453E-01

• 1.356CE«00

MOLE FRACTIONS

1.3646E-09
5.6725E-01
1.3545E-09
2.5366E-01

' 1.3289E-12
1.1661E-11
1.7909E-01

. 3.33806-26
0..

REFLECTED SHOCK
1.3546E»03
1.15536*01
7.95336*01

• '' *.0666E*01
3.7017E*00
1.3954E»00
1.47*2E*00

• 8.045TE-01
1.2993E*00

4.4043E-09
6.4335E-01
4.3T44E-09
1.8707E-01
5.0207E-12
3.4916E-11
1.69586-01

' • S.4783E-2S
3.9794E-9I

25



TABLE I. -Continued

10 N/ irT

PI « 1
XH2 »

P

T
RHO
H
A

s
z
GAME
U

SPECIES

E-
H
H*
H2
H-

H2»
ME

•HE*
HE**

PI « I
XH2 »

P
T
RMU
H

A
S
i
GAME
U

CDC f 1 P CArt (• 1 C a

E-
H
h*
H2
h-
H2»
HE
ME* .
HE»»

.OGE*01 N/Sv-Mi

.75

MOVING SHUCK
l.3378E*02
9.1605E*00
1.16276*01
2.36436*31
2.9687E*00
1.31106*00
1.23466*00
7.7929E-J1
9.1788E»00

.

2.118Tc-ll
3.8004E-01
2.10756-11
4.1742E-01
4.8BIOE-15
1.1667E-13
2;0249E-01

' 3.B576E-31
J. '

.006*01 N/SU-M,

.75

MOVING SHOCK
1.57976*02
9.4927E*00
1.28«4E»Ol
2.7o03E»Ol
3.10046*00
1.35595*00
1.2957E*00
7.8151E-01
1.00166*01

5.B9&1E-M
4.5641E-01
5.36686-11
3.5064E-01
1.5762E-14
3.09J8E-13
'1.9295E-01
J.3524E-30
0.

US1 ' 1.20E*04 H/SEC
XHE = .25

STANUING ShCCK
1.350«E*0?
1. 16836*01
7. 70«6E*01
4.23006*01
3.759««CO
1.41336*00
l.4993E*00
8.0709E-01
1.<*10«E*00

MOLE FRACTIONS

5.8222E-09
6.66C3E-01
5.7856E-09
1.67226-01
6.49006-12
'4.3074E-11
1.6675E-01

'9.5B75E-25 .
-. 3.22ME-91

REFLECTED SHOCK
1.787TE»03.
1.24596*01
9.0375E»01
4.65066*01
4.03736*00.
1.46076*00
1.5677E»00
8.2398E-01
1.3820E*00

2.3955E-08
7.40396-01
2.3840E-08
1.02166-01
2.6454E-11
1.43686-10
1.5745E-01
3.6795E-23
7.1863E-85

US1 - 1.306*04 M/SEC .
XHE - '.25

STANUING ShOCK
1.73856*03
1.25696*01
8.58996*01
4.9U47E«01
4.0954E*CO
1.47SfE*00
1.60776*00
8.2«'C6-01
1.49996*00

HO L t FRACT' I ON S

3.0242E-06
7.5559E-01
3.0HC6-08
8.85136-02
3.41C96-11
1.67126-10
1.555CE-01
5.49e«E-23
9. 75655-85

REFLECTED SHUCK
2.3036E*03.

. 1.4100E»01
9.60426*01
5.73T7E*01
4.64256*00
1. 52866 *CC
1.70126*00
8.96576-01
1.54*8E»aO

2.9860F-07
8.24316-01
2.9T**E-07
2.87136-02
2.8573E-1C
9.371TE-IO
1. 46966-01
1.9019E-20
l.**76E-7*

PI - J
XH2 "

P
T

RHO
H
A '
s -
I
GAME
U

SPECIES

•'E-
h
H*

H2 '
H-

H2»
HE
HE*
HE**

.|]0=*01 N/Sg-M,
• 75

MOVING SHOCK
1.84056*02
9.63036.00
1.3747E*01
3.1877E»01
3.24125*00
1. 40345.00
1.3620E.OO
7.d4646-01
1.0B4tE*Oi

-: —

1.61006-10
5.3153E-01
1.6028E-10
2.8491E-01
4.B19GE-14-
7;t675E-13

'1.8356E-01
• 2.86366-29
J. . '

US1 • 1.40E»04 M/SEC
XHE • •'. .25

STANDING'.SHOCk
2.15?1E«C3

. 1.42056*01
8.88586*01'
5.7920E*01
4.69946*00.
1.53816*00 '
1.70806*00
9.1029E-01
1.680CE«00

HOLE FRACTIONS

• 3.5508E-07".
" 8.29C1E-01

•3.5*«OE-OT"
' 2.4615E-02

3.1058E-10 '
9.9757E-10.

• 1.4.63TE-01 U
2.5494E-20

.. 5.8312E^TV

V

.REFLECTED SHOCK
2.9817E»03 .

• 2.0611E*01
8.2705E»01

, '•" 6.918SE»01
6.3901E»00
1'. 60006*00
1.7492E»00

' 1.1326f*00
• 2.1595E»00

-iJ ^_:

. , 1.5408E-04
8.5616E-01
1.5406E-04

' • 6.0718E-04
: '4.0H1E-08'-

5.7680E-08
• ' ' 1.4292E-01

1.1412E-13
• 8.4363E-51

PI . I
XH2 «

P V
T '- .:

• RHO -
H
A
S
I
GAME
U

cpcr l P c»r C(. 1 C i

E-
H
h*
H2
H-
H2»
HE
HE*
ME**

.006*01 N/SO-M,

.75 '

M O V I N G SHOCK
2.12026*02
1.01866*01
1.452*6*01
3.6465E*01
3.39366*00
1.453:6*00
1.43316*00
7.a907E-01
1.16706*01

4.3570E-10
. 0.04446-01
». 34036-13
2.21116-01
1.4324E-13
1.614»E-12

' l.7*»4E-Ol
4.3998E-2B
0.

US 1 • 1.50E»04 M/SEC
XHE • '.25-

1 J. * ,

S T A N D I N G SKOCK
2.53*OE»OJ'
1.8566E.01' •
7.80126*01
6.62826*01
6.05206*00
1.59266*00
1.74766*00
1.12Tt6*00 .
2.17416*00

MOL t FB ACT IONS
3.65646-05
8.5549E-01
3.4576E-05
1.38936-03
1.2233E-08
2.05666-08
1.4305E-01

' 2.B904E-15
1.95166-56

1 • ,

REFLECTED SHOCK
3.75176*03 :
2.8430E*01
7.48976*01
8.2207E»01
6.96056*00
1.65056*00 '.
1.76196*00
9.67226-01
2.80576*00

.81836-03

.44416-01

.8182E-03

.94796-05

.70O5E-07

.5438E-07
1.4189E-01
1.4804E-09
9.8395E-36
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TABLE I. -Continued

lON/m

PI - 1
XH2 =

P
T
RHD
H .
A
S
Z
GAME
U

SPEC IE S

E-
H
H*

H2
H-
H2*
HE
HE*
HE**

91- . I
XH2; -

P
T
RHO
H
A

S
I
GAME
U

SPECIES

E-
H
H*
h2
H-
h2»
HE
HE*
HE**

.OOS*01 N/SU-M,

. 7 5 .

MOVING SHOCK.-,
2.4184E»02(j-i-.
1.05786*01 i-ri^
1.5156E»01
4.1367E»Ol
3.5631E*00
1.5047c*00
1.5085E*00
7.9561E-01
1.24a6E»01

1.15C7E-09
6.7421E-01
1.1470E-09
1.6006E-01
3.8774E-13
4.15046-12
1.6572E-01 .
3.7630E-27

.005*01 N/SU-M,

.75

MOV I No SHOCK
2.7341E*02

. 1.1054E*0:
l.5582E*01
4.6562E»01
3.7629E*00
1.5577c»00
1.5872E*00
S.0703E-01
i.3292E*0'

3.4610E-09
7.39945-01
3.4522E-09
1.0255E-01
1.1562E-12
V.9B92E-12
1.5751E-01
4.7093E-26
3.

USl = 1.60E*
XHE = .25

STANDING SHOCK
• 2.88026.03

!,. 2.4461E*01
6. 71 S7E*01
7.4923E*01
6.7802E«00
1.6344E*00
1.7523E»00
1.0725E«00
2.82186*00

^OLE FRACTICNS

1.4456E-C3
8.5430E-01
1.4455E-03
1.3828E-04
1.8969E-07
2.2938E-07
1.4267E-01
2.7577E-11
4.5757E-42

04 M/SEC

":,

REFLECTED SHOCK
*.4917E»03
3. 26996.01
7.65846*01
9.41306*01
7.18326*00
1.6868E»00
1.7936E*00
8.7976E-01
3.08106*00

2.4349E-02
8.11896-01
2.4349E-02
2.7285E-05
1.69SOE-06
1.8903E-06
1.3938E-01
3.8008E-08
1.3149E-30

USl = l.JOE*04 M/S6C
XHE * .2S

STANDING SHOCK
3.2692E«03
2.919BE*01
6. 3456E»C1
8.4236E*01
6.9541E»00
1.66886.00
1.7671E+00
9.3829E-01

il. 3.26656*00

MOLE FRACTIONS

9.7050E-03
8.39C6E-01
9.704SE-03
4.70S3E-05
7.53C8E-07
6.4179E-07
1.4148E-01
2.7180E-09
1.104ef-35

REFLECTED SHOCK
5.20616*03
3.5500E*Ol
7.9940E»Ol
1.06046*02
7.4428E»00
l.7198E»00
1.83456*00
8.50606-01
3.2154E»00

4.63886-02
7.7153E-01
4.6087E-02
1.7905E-05
2. 6885 E- 06
3.0333E-06
1.3628E-01
2.0630E-07
6.1479E-28

PI « 1.
XH2 - .

P
T
RHO
H
A
S
I
GAME
U

C p C f I C Clr CL ICd

E-
h
H*
H2
H-
H2*
HE
HE*
HE**

PI - I.
XH2 • .

P
T
RHO
H
A
S
I
GAME
U

c pc r i p c
Sr C (* 1 1 5'

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

OOE*01 N/SU-H.
75

MOVING SHOCK
3.06516*02
1.1744E»01
l.5666E«01
5.2104E*01
4.04236*00
1. 61136*00
1.6660E*00
8.35116-01
1.4080E*01

1.5264E-08
7.9953E-01
1.5239E-08
5.0413E-02
4.4991E-12
2.9257E-11
1.5006E-01
2.44B6Er24
1.0010E-S9

OOE*Ol N/SU-M.
75

MOVING SHOCK
3.40186*02
1.32076*01
1.48786*01
5.7915E*01
4.67896*00
1.66336*00
1.7312E*00
9.5749E-01
1.48096*01

2.0342E-07
3.4475E-01
2.0329E-07
1. 08446-02
4.0042E-H
1.6437E-10
1.4441E-01
1.4SI55E-21
3.80306-80

USl - 1.80E*
XHE - .25

STANDING SHOCK
3.69866*03
3.2283E»01
6.46156*01
9.44ME»01
7.1441E»00
l.7007E*00
1.79796*00
8.89876-01
3.4193E»00

MOLE FR ACT IONS

2.6838E-02
8.0725E-01
2.6838E-02
4.5168E-05
1.54S36-06
1.71846-06
1.3S03E-01
2.7490E-08

'8.1872E-33

04 N/SEC

REFLECTED SHOCK
5.8359£»03
3.76456*01
8.2438E»Ol
1.1813E»02
7.7022E.OO
1.75286*00
l.8805E»00
8.3801E-01
3.2973E»00

6.9412E-02
7.2821E-01
6.9411E-02
1.30TSE-05
3. 5306 E- 06
4.0568E-06
1.3294E-01
6.3533E-07
3.8038E-26

USl • 1.90E»04 N/SEC
XHE • .2?

STANDING SHOCK
3.9063E»03
3.4745E*01
6.14.82E*01
1.0473E»02
7.36636*00
1.7357E»00
1.83336*00
8.5333E-01
3.58936*00

urll P fQATTinMCflULC PKAbl IUN1

4.5531E-02
7.7256E-01
4.5530E-02
1.6B43E-05
2.10846-06
2.37026-06
1.36366-01
1.52816-07
3.8212E-29

REFLECTED SHOCK
6.1101E»03
3.9278E*01
8.0649E*01
1.3012E*02
7.93706*00
1.7882E*00
1.92896*00
8.31516-01
3.3441E*00

9.Z742E-02
0.8489E-01
9.2740E-02
9.7503E-06
4.0449E-06
4.7285E-06
1.2961E-01
1.40TOE-06
6.8779 E-25
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TABLE I; -Continued

PI - 1.00E»0'. N/Si^.M,
XH2 = .75

. - ' . - ; - MOVING SHOCK
P ., : • 3.720iE*02
T- . -.. , 1.6837E*Gl
RHO .!;- Ii26346*31
H • ~ ' , '" 6.39536*01.
A- V--.-, '..,5.79246*00
S-,, - , - . 1.7083E*00 .
2 . ;-/ •.-• 1-. 7490E*00
GAME-:- -,--' 1.13945*00
U i.5389E*01

E--;. • • • ' . " 1.939BE-05.

H*,,; j. , : <: , *1 .9397E-05
HZ- -"• ' . -a" "s .8223E-04
H-./. ..:<:•;• - -.1.4362E-39,
H2* • a ' • • 2.9382E-09
HE. ;. ,.,..1.42946-01
HE*. -. i- ' 1.4199E-16
HE** 7.2079E-62

PI - 1.006*01 N/SU-N,
XH2 - .75

• • • • ••;. -MOVING SHOCK
P , 4.0437E*02'
T-_ ..!.-.• '2 i l236£»01- -
RHO-' - ' - • 1.0B75E»01
H. ... • •• 7.02535*01
A - . 6.4i)29E»00 -
S' '. «1.7442E»CC
I • ' -C 1.75106*00'
GAME- •». l;1025E*00 -
U 1.59345*01

E- •: : 0.3242E-04
H • - 6.5590E-CI
H*1- a-' 6.3242E.-04
H2 • • 6.2885E-05 '
h- •<• ' .. '1.9908E-Ob
H2* . " • 2.7517E-OB-
H£,i J..: • ,-1.42785-01
HE* * .'d.6L93E-13
HE** 3.4B94E-48

USl = 2.00E*
XHE = .25

ST'AND'ING SI-GCK
; 3.6753E*03
. .3.635CE*01

5.3986E»01
1.1471E*02
7.5419E*03
1.7754E«00
1.8728E*00
8.3551E-CI
3.6114E«00

1 MOLE FR ACT I ONS

. 6.55";tE-C2
7.3531E-01
6.5595E-02
1.0097E-05-
2.38C5E-06
2.7035E-06

-i • 1.3349E-01
3.9S41E-07
5.1522E-27

04 M/SEC ' -

REFLECTED SHOCK
5.6262E*03.
4,C296E*01-
7.06396*01
1.41026*02
8.1167E*00
1.829 IE tOO '
1.9765E*00

= 8.2716E-01.
3.3448E*00

1.1463E-01.
6.4425E-01-
1.1462E-01..
6.99786-06 .
3.9861E-06,
4.7158E-06,

. 1.2648E-01L
. . 2.3718E-06

4.2214E-24

USl = 2.10E»C4 M/SEC •-
XHE • .25

STANDING SHOCK
. . 3.4937E*03 -•

3.7587E*01 ..
4.8516E*01 '
1.2494E«02
7.7225E*00

' -1.8139E*00
: 1.9!5SE«00

- 8.2B14E-01-.
3.57485*00

MOC £ FR ACT I ONS

8.6604E-02
6.9629E-01
B.66C3E-02
7.2139E-06
2.53456-36
2.91C66-06
1. 30496-01
7.9959E-07
5.9137E-26

REFLECTED SHOCK
:. 5.2224E*03

4.11646*01..
6.26476*01-

• 1.51986*02;.
• 8.2904E*00

1.8687E*00
-. 2.02516*00'

- 8.245CE-01..
3.3437E*00

1.3585E-01
6.04846-01
1.3585E-01-
5.1622E-06^
3. 84 39 E- 06
4.5967E-06-
1.23456-01.
3.65046-06-
1.87326-23

PI « 1
XH2 *

P
T ,
RHO .
H
A
S -.
I .
GAM6
U

SPEC I E S

E- ,
H . .
H* . ,
H2
H- .,-
H2» '•
HE .
H6*.
HE**

PI •= 1
XH2 • .

P .-'
T •
RHO
H.. • •
A-.
s ......
I
GAME .
U

SPEC IES

6-
H ' ; ..-
H* . :

h2 - . • •
H-
H2*
HE-
HE* '
HE**

.006*01 N/Sb-Mt

.75

MOVING SHOCK
4. 3980E»02 .
2.5046E*01

. 9.98546*00
7.68885*01 . .
6.5488E*00
1.7742E»00
1.75866*00,
9.7371E-01
1.6546E*01

4.8807E-03
8.4836E-31

'4.8807E-03 ,
.: 1.73656-05

. . J. 90056-08 •
1.0595Er07

. 1.4216E-01 -<
1.40176-10- .
3.3403E-40

.006*01 N/SU-M,

.75

MOVING SHOCK
4.79206*02.
2.7755E*01-
9.7216E»00-
8. 3UV9E*01

• 6.6220E»03
• 1.8015E*0(I

1.77605*00 -
8. 8962 E- 01
1.72476*01

1.4653E-02
.- 3.2992E-01

1.4653E-02
8. 640 86-06

• 1.9682E-07
2.2315E-07
1.40775-01
2.2J13E-09 '
8.2266E-30

USl • 2.206*04 W/SEC
XHE - .25

STANDING SHOCK
3.53296*03:

.3.98206*01
- r4i6355E«Ol'- :

'1.36096*02
., 7.92506*00

• 1.84966*00
1.9633E»00
8.24086-01
3.56806*00

MOL6 FRACTIONS

, . 1.08t4E-01 !
6.55376-01.

. .. .1.08646-:01
5.47646-06

;,. 2.72346-06
- 3.1676E-06
. . 1.27346-01
• 1.48f2E-06.

5.5403E-25

.

REFLECTED SHOCK
5.1830E»03

• 4.21666*01
i 5.91426*01

'- " 1.64166*02
8.49426*00
1.90606*00

• 2.C7836*00
8.2330E-01
3.35566*00

'.. '-.'• 1.S796E-01
5.63786-01

-' 1.S795E-01
• 3.96926-06
3.82736-06
'4.63HE-06
1.2029E-01
5.67356-06
8.95886-23

USl • 2.30E»04 M/SEC
XHE • .25

STANDING SHOCK
3.78296*03

- , 4.01146*01-
4.67976*01

•' 1.484SE*02
• • 8.15236*00 •

1.88316*00
2.01526*00

' '8.22166-01 .
3.58866*00.

MOLE FRACTIONS

- 1.3160E-01
6.1274E-01

' . 1.3160E-01
4.3521E-06
2.96966-06
3.50556-06
1.24C66-01

. 2.67656-06
4.7945E-24

REFLECTED SHOCK
5.47196*03.
4.33506*01

.- . .5.90576*01
• • 1.77926*02

8.73426*00.
1.9418E»00
2.1374E*00
8.23336-01
3.39416*00

1.81246-01
5.2055E-01
1. 81236-01
3.14016-06
3.9194E-06
4.87606-06
1.16966-01

• 9.0261E-06
,4.94696-22
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TABLE I. -Continued

PI » 1.
XH2 * .

P '- '" • '
T ' '"•" '
RHO * • '
H •; ": '" '
A '•'•'" Il":

&'.'•' ':'-'"2'- •• •»*• .
G'AME/;-u,...:::.
SPEC IE S

6- '

H* •"• " ''
H2 "'••"'
H-'. ..'.'. '•••'
H2» • - ' • • '-•
HE - ' '
Ht »"•"•'
hE»* "'• '

PI - 1.
XH2 -

p- --.. .• •

T. ' '' •
RHO •• ' '
H '' -;' - .'-
A . ' • ' < ,
& : • • • • '
Z'."' •-.• •?'
GAME* '•''-'"
U ' '.*. •;

SPEC I E S

6-
H' .• ;; "i .-',
h*-- •/ :'•• ; j.
h2 i .'•: '.-;
H- •• .1 r-.j
H2» '-. '-'
HE - • .
HE* .-, -..
HE** , >.

00£*01 N/Sfl-N
75 ' - ••""'• .. .

MOVING SHOCK
5^21886*02

' 2.9711E*01 -
•"• 9;7553E»00 '

9';i271E»01
6.7507E*00 '

' 1*. 8276E»00' '
I .8006E*00

'. 6.5187E-01'.'
ri>80^.oi •;

2.81026-02

••- 2.81026-02
-«5.627aE-06.-
' 3.l3b6E-'07'

3.5022E-07'
• 1.38846-01-
' 1.1923E-08--

3.55B5E-33'1

,OOE*01 N/SU-M
, 7 5 - -••. ;-•> .;*„.

MOVING SHOCK
.5.67176*02
3-.12486 + 01
9. 92016*00.-'
.<*. 89816*01-

1 6'.9030E*OOi-
.. 1.95336*30 .

1.82976*00 J
r. 8.3343E-01 •'
: ,1.87d6E»01- ••

4.357»E-02
..; 7.7621E.-01'
:.'• 4.3573E-02
..'.. 4. 14046 -Of-

4.2B486-07
• 4. 761 OE -07.
, 1.3663E-01S

3.8124E-OU
. 2.49925-31

, USl " 2.40t»04 N/SEC '
- XHE * • .'25

STANDING SHOCK
4.1642E«03
4.1454E*01

-'"••4i '»474E*01- '
li'6180E*02 '
8.40126*00

•"' «'l.9168E«00
: - ;" 2.0723E*00' '

8.21586-01 *
; • 3.'6281E*CO'

- MOL6 FRACTIONS

1.555SE-01
' 5.6826E-01

'"• 1.5554E-01
' '... .3.5131E-06
- '• 3.2238E-06

;' ' 3.8695E-06
•-' ' - • * 1.20t3E-01
•'f 4.6727E-06
,c •- - 3. 8244E-23

'"•'.

REFL6CTEO SHOCK
5.'5571E»03
4.46316*01
6.06336*01

• 1192956*02
8.99896*00
1.9773E*00

' 2.2014E»00
'" 8.2425E-01

3.4483E»00

2.0505E-01
4.7634E-01
2.0503E-01

: - 2.50716-06
4.02786-06

" 5.0507E-06
.1.1355E-01

' 1.43576-05
2.77196-21

i USl * 2.506*04 N/S6C
«• ' XHE - :25 '

STANDING SHOCK
4.62916*03 '

• '4 .2779E*01
• . • 5.0744E*01

;1 ' 1.7596E*02
- 8.6592E*00

.... .1.95026*00
'. .'. .12.1324E«00' •

' -I8.2195E-01 '
-- /3.6778E*00

~" MOLE FRACTIONS

1.79356-01
-..•! 5.24C5E-01 '

- . 1.79356-01
• - . • - 2.8627E-06

3.4458E-06
. 4. 20946-06

1.1723E-01
7.8018E-06
2.5992E-22

" ' .

REFLECTED SHOCK
• 6.5623E*03
' 4.5958E+01

6.29266*01
- 2.08966*02

9.28026*00
2.0131E»00

- 2.2692E»00
8.25836-01

' . 3.51236*00

2.2880E-C1
4.3224E-01
2.28786-01
1.9961E-06
4.0955E-06
5.2374E-06
1.1315E-01
2.2555E-05
1.48316-20

PI » 1
XH2 »

P
T
RHO
H
A

S
2
GAME
U

S PEC IE S

E-
H:
H» '
H2
H-
H2*
HE
HE*
HE**"

PI - 1
XH2 '

P •
T'
RHO
H
A
S
Z
GAME
U

SPEC IE S

E-
H
H*

H2,
H--
HZ*

HE
HE*
HE**

.OOE*01 N/SO-N,

.75'

MOVING SHOCK
6.1478E*02
3.2536E*01
1.0147E*01
1.0702E*02
7.0630E*00
1.8790E*00
1.86216*00
8.2338E-01
1.9583E*Ol

6. 02026-02
7.4533E-01
6.0202E-02
3.2417E-06
5.36806-07
5.9705E-07
1.3426E-01
9.2382E-08
6.61416-30

.OOE»01 N/SO-N.

.It

MOVING SHOCK
61 6479E*02
3.36676*01
1.0409E*01
1.1539E*02
7.2259E»00
1.9049E*00
1.89716*00
8.1751E-01 ,
2.03946*01

7.7531E-02
T.1315E-01
7.7531E-02
2.62966-06
6.3731E-07
7.1144E-07
1.3178E-01
1.89236-07
V.2249E-29

USl - 2.606*04
XHE * .25 '

N/SEC

STANDING SHOCK REFLECTED SHOCK
5.15766*03
4. 40956*01
5.32746*01
1.90836*02
8.9262E»00
1.98396*00
2.19556*00
8.2299E-01
3.7354E*00

HOLE FRACT IONS ™~

2.0294E-01
4.80266-01
2.02926-01
2.33066-06 •
3.6152E-06
4.49846-06
1.1385E-01
1.2586E-05-
I.5317E-21

USl - 2.706*04
XHE > . .25

7.25626*03
4.73186*01
6.5529E»01
2.25856*02
9.57526*00-
2.0494E»00
2.34026*00
8.27976-01
3.5855E*00

2.52216-01
3.88786-01
2.5217E-01

--1.S7286-06
4.09666-06
5. 34856-06

' 1.0679E-01
• 3.49786-05

7.55146-20

N/SEC
-:

STANDING SHOCK REFLECTED SHOCK
5. 74636*03
4.54146*01 '
5.5447E«Ol
2.06456*02
9.20286*00
2.0181E«00 •
2.2616E»00
8.24586-01
3.7998E«00

MOLE FRACT IONS ~"

2.26226-01
4.3702E-01 .
2.26206-01
1.88316-06
3.72226-06' .
4.72156-06
1.10526-01
1.98116-05
8.4723E-21

8.03256*03
4.87216*01
6. 82826*01 r
2.43646*02-
9.88526*00 •
2.08636*00

.2.41456*00
8.3067E-01,
3.66596*00

2.75216-01
3.46076-01

. 2.75166-01
1.21816-06
4.0196E-06
5.36446-06-
1.0349E-01
5. 38566-05
3.72496-19
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TABLE I. -Continued

• 10 N/ m

PI . I.
XH2 « .

P _. . "...
T- •',.;%•'•.;
RHQ
H ' '" • . '
AJ ; -,?:•'
s: .':*•:.'
z '• r '
GA'M 6 ,'* '.
u '- '. '-' -.""•

' SPEC I E S

E- • . " :
H . • „ ' • . .
H* ' "' ' " ' • ' '
H2; ' . 'j ;
H- ' . ' .
H?t'^.P°,-'

HE /• " ' ' : '
«*;-•£.••:
H6*t* ~':.\ .

•••;' Iff -a

PI " 1.
'• XH2. = -.

P' " ''

T : .. ''
RHU ".
H ' ~'j.- .
A - :"• "
*'•'"'."•''.'
z ' . : ..
OAM6 '" "

" ' . " - ' • ' '•

SfE'C I ES

E-' ' ''•
H. -'.;

H*'' .
H2: • .'.•>.
H- v> ~.:1 ' '

H2*' •',:'-.'
HE :. "•.-'• "
HE* ; '
HE** ", 'V'

.OOE*01 N/Sg-H
75 .

MOVING SHOCK
. 7.1681E*02.
. 3.4688E*01 ,
.;i.0683E*01
1.2408E*02
7.3900E*00
1.93116*00
1.93426*00

' 8.13966-01
'2.12076*01

"'~1. 52506-02
6.802 36 TO I
•J.5258E-02
2.1779E-06

, .7.2861E-07
' .1.17666-07 .

\. 292 56 -01
"3.4661E-07

.U. 65166-28'

OOE*01 N/Su-M
75_. . . .

MOVING SHOCK
.7.70866*02.
.'3.56306*01 '
1.09636*01 ..
1 • 330VE*Ot

'?". 5551 6*00-
1.95766*00 '

.1.97346*00'
S.'llSlE-Ol'
2.20225*01

•1.13IOE-CI.
. .4.46916-01
".'1.1320E-01

1.02686-06
' d. 09956-07

•J.1469E-07'
1 .itbSt — 01 •

~. '?;869d6-07'
0.1391F-27

1, US I = 2.806*04 M/SEC
XHE = .2;

STANUING SHOCK
6.3828E*03"

-!'4.6733E*01 .
5.86166*01

. 2.2268E»02
. . '. 9.4B75E«00,

2.0528E*00
2.330CE*00

' ..8.26626-01'
.3.87096*00.'

~ MO C £ F R A C T l CN S

2.48946-01
3.94646-Cl
2.4891E-01 .

"' 1.50556-06
3.7561E-06
4.86C16-06
1.0726E-01

' . 3.0513E-05
4.244CE-20

REFLECTED SHOCK
8.8749E*03
5.01676*01
7. 10116*01
2.62196*02 '.
1.02096*01

. ' 2.12376*00
' 2.4913E»00

8.33966-01
3.75416»00!

2.97556-01;

3.0462E-01 ,
2.97476-01 .
9.22976-07;
3.8576E-06
5.26846-06'"
1.0027E-01'
8.2489E-05"'

. 1.7855E-18.

'

. US1 =• 2.906*04 M/SEC
XHE - .25

STANJING SHCCK
. ^7. 06556*03

4.80656*01
6.'12326»01
2.3954E»02

, '' 9.78126*00
' 2.0d79E»00
' 2.4007E*00 '

8.2914E-01
'3.94896»CO

• HO L? F R A C T I ON S

2.71C4E-01
3.5361E-C1
2.71COE-01

. 1.18616-06
3.71426-06
4.906C6-06
1.04C96-01
4.63C96-05
1.9846E-19

REflECTEO SHOCK

9.78206*03
5.16'5E»01
7.36466*01 '
2.81546*02
1.05506*01'
2.16176*00
2.57346*00'
8.3794C-01-

• 3.85076*00 •

3.19176-01
2.6451E-01
3.1905E-Ol=-'
6.7947E-07"
3.61146-06 '
5.0540E-06
9.7135E-02 '
1.2655E-04H

8.4985E-18-*

PI • 1.
XH2 *

P
f

. RHO "' '
H ..
A '
S'.
t '.
GAME .
U

SPEC I E S

E-
h
H*'

h2 •' ' ' .
M- '

HZt
HE "-.'•
HE* ' '
HE»»

PI = I.
XH2 - .

P
t :r ':.
RHO * ' • '
H ' . ;

A • * .•
s "-' •
I ; '
GAML ;: "
u ' '

SPEC IE S

E-
H
w* • "
h2 . ' • • ' •
h- '
H2«
BE • • '* "
HE* . "• :

hE** - -

.005*01 N/SU-M, US1 • 3.00E»04 M/SEC

. 7 5 . .

MOVING SHOCK
8.26916*02

'3.6514E*01.
1.12436*01
1.42416*02
7.7214E«00

, 1.98456*00
2^01436*00
8.10596-01

'2.2837E»01

1.3122E-01
6.13446-01
1.31226-01
1.5438E-06
8.B067E-C7

''1.0J15E-6fc •
•1.2411E-D1
J.383BE-07
3.46056-26

J06»0l N/SU-M

• j . ' :. .'' i •

MOVING SHOCK
9.44906*02

.3.81625*01
•i;i7846»01
'1.62016*02

8::0586E*00
2.0395E»00

• 2.1012E»0)
«.'0988G-01

.2,4469E*0:

1.67146-31
5.4674F-01
1.6714E-01
I.K20E-06

:9.8B37E-07
1.14166-06
1.18986-01

'2.12526-06
7. 27246-25

XHE » .25

STANDING SHOCK
7.7915E«03 .

- 4.9421E«01'
' ' 6.3743E»01 .

•2.5701E«02 '
. 'i; 00856*01 '

'2.12346*00' '
'2.47336*00 '

. ' '8.3214ETOI ' ;

•' v0.3*16*00.,

~ ''OLE- FRACTIONS

:'' ' 2.9245E-01
. 3.1407E-01 .
' '2.9238E-01
: 9.1670E-07

" 3.5963E-06
*'*'4\8531E-06 "
. - ' - -1. 01C1E-01 '•
- •' 6.96676-05

. . '•' 8.9215E-19

.•'• ' ' . .'

REFLECTED SHOCK
1.0751E*04

•' 5.326B6»01
."• _:7.tl20E»01
•' .3.01696*02
'• '''•'••• 1.0910E«Ol
•••1"'-2.'200ie«00 "-

'" 2.6515E»00

" -.8.42T8E-01 -
•' 3.95696*00

' '3.*OOiE-OI
2.25886-01
3.3981E-01
4.8204E-07

3.2855E-06
' ' 4.TI97E-06"
' 9.4089E-02

•1.9587E-04-
4.1004E-17

, US I >. J.20E»04 M/SEC
XHE • .25

STANDING SHOCK
9.36386*03
5.226!E*01
6.82866*01 •-
2.93756*02

"':'l. 07326*01 '
2il956E»00 •'•

'•2.62366*00 '
' "B. 39946-01 '
. 4'.2286E»00 '

Mi'il f fU AC T I PfcJ CnULt rKin,i lund

' ' 1.3298E-01
2.3891E-01
3.3282E-01

r 5. 06796-07

"3.1442E— 06
4.442EE-06

• ' 9.5132E-02 '
1.5717E-0* .
1.717*6-17

REFLECTED SHOCK
1.2877E»04

• 5.68706*01
- 8.0328E*Ol

• ' 3.44606*02 '
•" 1.1T1TE*01
'• ': 2.278*E*00

' - 2.81876*00'
8.5642E-01

- •-'• 4.2163E*00

" . 3.7915E-01
1. 53516-01
3.7864E-01
2.0637E-07

'2.4332E-06-
3.70966-06

' 8.81936-02
5.01*7E-0«
1.1252E-15
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TABLE I. -Continued

• 10 N/ nrf

PI « i.ioe»ot N/SU-NI
XH2 « . .75- - . .

.usi • 3.40E*o4 M/SEC
XHE = .25 .

P .
T . .'.
RHO .
H
A •:
s .
i ...
GAME
U

SPECIES

E-' •
H
H*. •

H2
H-

t-Z*
HE
HE*
HE»»

PI • 1
XM2 •

P "
T "
RHO
H - " .
A .
s.
I .
GAME
U

cpeir feea^cu 1C 5

t-
H " ' ;
h»
H2 '
H- :
H2»'
HE
HE»
H6»»

MOVING SHOCK
, 1.07066*03-
,'3.»709E*01 ;.

1.22d86*01
1.82876*02
8.40426*00
2.09606*00
2.19426*00 .
8.1064E-01
2.60966*01

- 2.0244E-01.
4.8118E-01
2.0244E-01
7.9861E-07-

-1.0492E-06 .
.. :l.2326E-06
' 1.13^3E-01

• 4.3218E-06 •
. 1.0173E-23

.006*01 N/SO-M,

. T5

MOVING SHOCK
. 1.20396*03
4.1204S*Ol
1.2744E*01
2.04996*02
8.7609E*00
2.15426*00

'2.2929E»OC
6.1241E-01
2.77198*01

2.3677E-01
4.1743E-01
2.3676E-01
.5.6429E-37
• 1.0626E-U6

' 1.27146-06
1.0902E-01
tl. 221 66-06
1. 10036-22

STANDING SHOCK
1.1078E»04 .
5.54336*01
7.19316*01 .
3.32816*02
1.1450E«01

. 2.26876*00 '
2.77826*00
8.51326-01
4.46446*00 .

MOLE FRACTIONS

3.7010E-01
1.7018E-01'
3.6972E-01

• .. 2.4098E-07
, - 2.4529E-06

3.65166-06
8.9617E-02
3.68906-04
3.5434E-16

REFLECTED SHOCK
. U.!239E*04

6.1458E*01
8.30526*01
3^90976*02
1.26986*01
2.35766*00
2.98556*00
8.78766-01
4.53096*00

4.13846-01
9.01076-02
4.12316-01
6.25886-08

• li4478E-06
2.37926-06
8.2207E-02
1.5304E-03
5.10086-14

USI • 3.606*04 M/SEC
XHE >. .25

STANDING SHOCK
1.29026*04

; 5.92226*01
7.43026*01
3.74126*02
1.22856*01

; 2.3420E*00
'2.9323E*00-
8.6901E-01
4.7607E»00

HOL E FR ACT IONS

4.0321E-01
1. 09296-01
4.02246-01

. 8.9731E-08
. 1.6269E-06

2.5780E-06
a. 42896-02
9.66746-04

. 9.7756E-15

REFLECTED SHOCK
1.78636*04
6.79916*01
8.37166*01
4i4179E»02
1.3885E*01
2.4371E*00

. 3.1384E»00
9.0352E-01
4.*732E»00

4.4239E-01
4.1775E-02

.4.36186-01
1.0757E-08
6.0976E-07

' 1.10 606-06
7.3451E-02
6.2081E-03
5.6997E-12

PI - 1
XH2 *

V '
' T

RHO
H.
A
S
2
GAME
U

. • SPEC IE!

H ' -
H*.
H2 / '
H-. ;
H2»
HE
HE*
HE**

PI • 1
XH2 -

.OOE»01 N/SO-Mt

.75

MOVING SHOCK
1.34486*03
4.26866*01
1.3144E*01
2.28376*02

. 9.13186*00
2.2138E>00
2.3968E*00
8.1S05E-01
2.93356*01

2.6987E-01
3.55976-01

. 2.69856-01
,3.87696-07

.03026-06

.25696-06

.04296-01

.50436-05

.01486-21

.006*01 N/SO-H,

.75

USI • 3.806*04
XHE = .25

M/SEC

STANDING SHOCK. REFLECTED SHOCK
1.47946*04
6.41966*01
7.49036*01
4.17526*02
1.32916*01
2.41456*00 '
3.07676*00
8.94376-01
5.15566*00

MOLE FRACTIONS —

4.31216-01 '
5.94286-02 ' ,
4.28116-01
2.2417E-08
8.4167E-07
1.44326-06
7.8154E-02
3.1025E-03
4.90S86-13

USI • 4.00E»04
XHE • .25

2.07076*04 '
7.59876*01
8.35326*01
4.96386*02
1.49116*01
2.'5136E*00
3.2623E»00

' 8.96886-01
5.4T38£»00

4.63566-01 *
1.81036-02
4.41706-01
1.51396-09

'.2.2199E-07
'4.42406-07
:5.4775E-02
2.18596-02

. S.6597E-10

M/SiC

: MOVING SHOCK STANDING SHOCK REFLECTED .SHOCK
P .
T . • ,
RHO
H'; .
A
S . . . '
z.
GAME
U

SPEC IE S

E-
H
H* '
HZ
H-

H2« ,
HE
HE*
HE**

1.49306*03
4.41956*01
1.34836*01,
2.53016*02

. 9.52106*00

. 2.2748E*00.
2.5056E*00
8.1862E-01
3.0942E*01

3.0155E-01
2.9714E-01
3.01536-01
2.55606-07
9.5527E-07
1.19036-06
9.97516-02
2.70676-05
d. 62906-21

1.67236*04 .
. 7.06096*01
• 7.4U6E»01
. 4.62956*02

1.42726*01 '
: 2.48356*00 *

3.19556*00
9.02766-01
5.63826*00

4.52356-01
2.80146-02
4.4140E-01
3.91636-09
3.46066-07 .
6.48426-07 .
6.7277E-02
1.0958E-02
3.63836-11

2.3709E*04
8.44556*01
8.32766*01 '
5.53966*02.
1.61446*01 .
2.58626*00
3.37116*00 .
9.15396-01
5.97036*00

. 4.80896-01
,8.79716-03
4.36166-01

. 2.60836-10
. 8.85116-08

1.90106-07
2.94306-02
4.4729E-02 "
2.03786-08
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TABLE I. -Continued

• 10 N/ m

PI « 1.
XH2 »' .

P» ~ x •'..

T *- j • J « "
RH0.1-: - *
H^ - , > 'r . "j

*;•: ».r.;« .

i*,'. "'-*.-.
bAMEv.A-;

SPEC IE S

H'? ;--.' ':
H*. ... ' .
H2'«^ ̂  -.£/,
H?'' .'.:.-,'/

H2* .- r ̂  "-
HEO..;;,;.;
HE».3;<-C?

hE:**.,..;
:
; t.

10E»01 N/Sg-f
75 ' ' "-\

MOV ING.; SHOCK
i.64B6E»03:
4'.5775E*01
1.37546*01

,2.78906*02
i9'.93426*00
•:2.3370E*06 .
.2.61856*00 .
-i. 23366-01.
"'3)25416*01.',

-, 3.31686-01
'• 2.41226-01-
'.}. 31636-01

', .5894E i07-
' .:. .4285E-07
'- .07486-06-
",- .5426E-r02
', .89086-05
' .7.24856.-20

It USl = 4.206*
. XH6 •= .25 '

STANDING. SHOCK
1.87126*04'

-" . 7.74246*01
' - 7.33446*01

i. 5.10596*02
. "' 1.5116E«01>;

2.54926*00
'. ." 3.29526*00

_ , 8. 95626-01
6.1133E*00

. . 4.6852E-01
" , " 1.4C27E-02
' , 4.4118E701

7.6077E-10."
i.4.748Er07

. ^ 2.96o8E-07
-; '• - 4.8124E-02

, ~2.7744Er02
.'.'- 1.3765E-09.

04 M/SEC

REFLECTED SHOCK
' 2'. 70006*04,

:. 9.70526*01
. 8.04516*01

. --'6.18306*02
1.8485E*01.

"". '. 2.65736*00*
3.4580E»00

;,-1.0l82E*00'
'I6.7227E*00;:

4. 93936-01
3.7454E-03.
4.3003E-01:,
2.7383E-11
2.6469E-08.

. 6.31446-08;
.- 8.39886-03.!

.'6.38566-02.
.,'. 8.9327E-07.;

PI ' l.dpE*01 N/Su--(, USl - 4.406*04 M/SEC
XH2 =• .75" '( " " - " -* ", XHE « .25

*?•;**.- / '^MOVING- SHOCK .STANDING SHOCK REFLECTED SKJCK
p' t '•
T. -• '• fr
RHO...-^.
H-c-!<j--
»-,n. V'-
S ' •• t > >r.

t'-.l. • •

GAftEi. ^
u,,.,,.

SPEC JES-:

1*'. . • f *.12 * -«r.- --•
l-j - -, t'-V"^
i2*- " - .•-
'!•) .'-i-I

It**';' to.-.

. 1.8112E*05 -
4.74866*01'

: 1.39476*01
; 3; 06046* 02,
* 1 • 0381E *01-- , .
-. 2'.40J1E*00 , -
, 2.7348E*00-,,
»8."2985E-01 .-!
;3.41276»01_ ...

3.60106-01 ,
'l.8a486rbl. ".

,.3.60016-01-,
' ; 9.08696-08 ,
';6.9993E-07\ '
.-9.16136707 .,
i 9 . 1 324Er02:

"^9.09426-05-
..,'6.51546rl9;, ;

. 2.07C6E*04
8.48726*01

. 7.2026E»01
. 5.60296*02

l.'6274E*01 I.
2.6135E»00 ,j '
3.38726*00* ^ . .-.
9.21306-01'-' ', '

.. 6.610C6»06 ,.:.-'

4.8335E-01
. 7.4184ET03.

4. 35436-01. .: •
' 1.5842E-10' ' .

6.43666-08"
1.38C56-07,
2.58876-02"
4.7921E-02

. 2.8454E-08

3.07806*04
1.2101E»02
7.28416*01
6.95006*02',.
2.18356*01-
2.7289E*00,:

3.4920E*00.
1". 12836*00
8.0615E*00

4.9886E-01
1.2467E-03'

,4. 28316-01;
-.9.66646-13..

4.87666-09,
1.2122E-08.
1.14S9E-03:

• 7.0334E-02 :

1.0827E-04,

PI - 1
XH2 -

'j.

P . . ,•
T
RHO
H'..
A
S
I , •
CAME
0 -

SPECIES

*r • • -
H.."
H*
H2
h—
H2» ' " . " .
HE- t.
HE* •
H6»* . - .

PI • 1
XH2 *

t '. -"•
T :

RHO
H"-- ' , •
A '••

S-,
1 , •-
GAME
u- .

SPECIES

I- . .
H . ' . -
H*' • :" "
H2 • . : '
H- ' -. • ••
H2» " • • .
H6 . •--..
HE* .
HE** •.,..

.006*01. N/SO-M.

.75'

MOVING SHOCK
.'• 1.9806E»03

4.9426E*01 . .
. 1.40456*01

3. 34426*02
•' 1.08796*01
. 2.46376*00
. 2.85306*00

.' 8. 39266-01
3.5698E*0)

^-. _

i. 66626-01.
1.3931E-01,-

.3.8644E-01
4.58276-08

', 5.3587E-07 ;

. : f. 23046-07
B.7446E-O2

: 1.79866-04
'_ 6.87746-18

.OOE»01. N/SQ-H.

.75

MOVING SHOCK
. 2.1562E*03

, ', 5.17696*01
1.40206*01 . .

."3.64046*02
1.14616*01 .
2.5274E»00.

, 2.970TE*00. >
/8.5409E-01
' 3. 7245E»01 .

. ...

4.1092E-01
9.44026-02

. 4.10526-01.
1.89376-08 ...

. -3. 63706-07
• 5.0948E-07

. d. 37556-02
, J.9935E-04-

1.0208E-16

. USl > 4.606*04 H/SEC
XHE » .25

STANDING. SHOCK
. 2.2509E*04
.. 9.4976E«01-,

6.8566E*01 :
6.1132E*02'
1. 82026.01,

' 2.6737E*00
• 3.45656*00

1*009 26*00 .
7.31666*00^

MULE FRACTIONS

. 4.9371E-01
. .3.603SE-03

. . .4.30366-01.
. ' 2.3643E-11

. .-.2.2986E-08,,
• 5.3828E-08.

8.9807Er03
. - ..6.3346E-02
.1 6.26546-07

REFLECTED SHOCK
, ' 3.46166*04

J . 1.4710E»02,
'.. .', -6.70T8E»01S

.~ t~ 7.760 3E»02
', 2.2999E*01.

.2.78926*00

. 3.50826*00
. . . 1.02506*00

9.4216E*00

— r— -; . -

5. 01166-01
. . . . 6.10416-04

• ; .4.2696E-01
. . 7.5641E-14

1.8662E-09
' 3.4620E-09.
3.42616-04
6.7642E-02.

. '3.2783E-03

USl - ». 806*04 M/SEC
. XME • .25

STANDING SHOCK
2.38836*04

. 1.1001E»02
, 6.2254E«Ol .

. . 6.62656*02 .
2.06646*01
2.729CE»00 . '

. ., 3.4873E«00 .
.L.llSlEtOO' .
8.40386*00

MOLE FRACTIONS

4.9818E-01
1.5745E-:"03

•-. 4.2856E-01
2. 12546-12
6.36416-09
1.61316-08

. . 2.0926E-.03
6.9577E-02

• ..1.9152E-05

- , r

REFLECTED SHOCK
3.7850E»04
1.63166*02

. 6.54436*01
8.499*E»02

. " 2.3257E*C1
2.83S3E*00

. 3.54476*00
9. 35206-01

. . • 1.0l37E*6l'

..

5.0630E-01
4.57376-0*
4.22716-01
2.42096-14
1.4053E-09
1.9905E-09
1.9783E-04
5.7075E-02
1.32546-02

3 2 - .



TABLE"!. -Continued

10 N/ m

PI • 1.
XH2 - .

P" •
T '
RHO'
H .' .
A
S
I " •
bAME
U

SPECIES

c_ ' .; '', '..

H ' '•' '
H* ' ' '
H2
H-
H2*
HE - .'
HE*
HE**

PI « 1.
XH2 • .

>'•'•' " '
i '": "' ' ••
RHO : "
H ''•
A •• '' •'
S"
1 -
GAME
U ' " '

SPEC IE S

E- '
H *
H*
H2
H- .:
H2*
HE
HE*
HE«» '

006*01 N/SO-Mf
75

MOVING SHOCK'
2.3369E»03- :'
5.'*857E*01' ''
1:38206*01
3.9*86E»02 '•
1.21906*01 "
2.590*6*00 ' ;

3.08266*00
6.7880E-01 '

! 3.875*E»01

; --

*. 32296-01'
5.54036-02
*. 31206-01
5.612*6-09
2.03266-07
2.99236-07
3.0013E-02

• 1. OH796-03'
2.77686-15-'

J06*01 N/SQ-H.
75

MOVING SHOCK"'
2i521*E*03- '

" 5.9198E*Ol
1.3*316*01 '
4.26866*02
1.30536*01
2.65156*00.
3.17836*00
9.05576-01
*.0206E*01

4. <,9386-01
: 2.6*806-02

*.*5*86-01
1.03106-09
a. 59606 -08
.1.35296-07
7.*752E-02
3.90736-03
1.7859E-13

' US1 " 5-.OOE»0* M/SEC - '
XHE • • .25.

STANDING SHOCK
•• 2.*8396*0*

1^27506*02-
5.57206*01 '
7.14486*02
2.23396*01 '
2.77816*00
3.49646*00

• - 1.119*6*00 .
: 9.62956*00

• MOLE 'FRICTIONS

• 4.99486-01
7.90*76-0*
*. 28236-01
2.26086-13

15 '• 2. 19636-09-
5.21616-09

• 6.19*76-0*
7.05126-02

'• - -3.70956-0*

REFL6CTED SHOCK
"*.0*80E*0*

• '• 1.752*6*02'
' 6.42766*01'

9.22106*02 '
• 2i39976«01
' 2.87976*00

3.59396*00
; 9.1*376-01
• 1.061*6*01

„_ ,

•- 5.1307E-01 •
3.8355E-0*
4.16996-01

." 1.17716-1*
1.2212E-09
1.3980E-09'
1.21896-04
4.2805E-02
2.6636E-02

' US1 - 5'.206»0*' M/SEC •
XHE * .25

STANDING SHOCK .
2.54946*04 -
1.43836*02

' 5.'05276*01 '
. 7.67786*02

2.27626*01
2.82326*00
3.50806*00

' 1.02686*00 -
. 1.06526*01

1 MOLE • FR ACT IONS

- 5.011*6-01
.*. 90*96-0*

: - *. 27106-01
. 4.14S86-14 '

1.135*6-09
',' 2.21C26-09

• 2.8558E-0*
6.79276-02
3.05366-03

REFLECTED SHOCK
*'.230*E*0*

"• -.1.86206*02
• 6.23576*01'
' '• 9.93676*02

2.53556*01
• -2.92276*00
- 3.6*36E*00

9.2528E-Ol;

'•'•'• 1.0975E*01-

• 5.1970E-01
• 3.28716-0*

4.1135E-01
6.3028E-15
1.07216-09
1.02056-09

• 7.00256-05
2.87366-02

' 3.98086-02

PI - 1
XH2 -

P '
T •' '•
RHO
H
A
S. ' ' .
I
GAME.
U "

SPECIES

ET.
H -
H*
H2'
H- ' '
H2*
HE
HE*
HE»»

PI - 1
XH2 - .

P •' • -
T
RHO ;
H - '•'
A'' ' . • '
S ' ' ' " ' '
I '
GAME'"
U

SPEC IES

H .- '•• '
H*';"
H2 '
th- ••'
H2»
HE
HE*
HE** '

.OOE»01 N/Sa-M.

.75

MOVING SHOCK
. 2.711*E»03.' •
6.43036*01

• 1.29596*01
*. 60076*02
1.36536*01
2.70966*00 :

3.25396*00
8.90886-01

• *. 16376*01

,-L ^

.*. 621 86-01
' 1.2031E-02"

*.*895E-01'.
1.67336-10 '
3.3296E-08
5.5961E-08
6.36026-02
1.32296-02

. 1.13026-11

.006*01 N/S8-M,

'"•

MOVING SHOCK'
2.91096*03

' 6.89736*01 '
1.26986*01

-«. 9*586*02
l.*1876*0l.
2.76*76*00
3.32366*00
8.77996-01 '•

'*. 31056*01-

4.73466-01
6.45206-03 •
4.44876-01
3.95806-11
1.56776-08
2.75*16-08
*. 66376-32
2.858*6-02
2.42386-10

usr « 5.*oE*o* it/sec
XHE • .25

STANDING SHOCK
2.62736*04 '
U 56676*02
*. 7*276*01 ' •
8.23976*02 '
2.28476*01 '
2.866*6*00
3.53576*00
9.42326-01.
1.13676*01

MOLE FRACTIONS

5.05056-01
3.66786-0*
4. 23876-01

'"1.3918E-1*
. 8.0534E-10

1;2701E-09
' 1^ 7i2lE— 0* '
•5.9893E-02
1.06426-02

!
REFLECTED SHOCK

*.*083E»0*
. 1.99616*02

' ' 5.98336*01
' •'" 1.07076*03
' 2.66936*01

2i 966 96*00
' ,3.69116*00

' 9.67116-01
' 1.151*6*01'

: ._!_ - -•

; ! : 5.25886-01
' - 2.7501E-0*"
. *. 06116-01

3. 08*66-15 :

9.11626-10
7.10536-10

' 3.2017E-05'
' 1.36246-02
5.20756-02 '

US1 • 5.60E*0* M/SEC r

XHE • .25

STANDING SHOCK'
2.76106*0*
1.66996*02 .
4.62366*01 •
8.8*286*02 '
2.33416*01
2.90616*00

' 3.57596*00
9.12386-01 -
1.18256*01

HOLE FRACT IONS

- 5.1061E-01'"
• 3.079*E-0* ''
.*.1917E-01 ;

6.93886-15
6.85226-10

. 8.98836-10 •
1.11816-0* -
4.81596-02

' 2.16*26-02

, '"' .'"/'•""

REFLECTED SHOCK
•' *. 66*06*0*
•"•••' 2.1891E»02
1 •"5iTlITE*Ol!l

' 1.15606*03
•'".' 2i 92356*01

' 3.00986*00
' - 3.72626*00'

' ' 1.0*776*00
" •• 1.22756*01

• 5.30356-01 '
' • 2.19806-0*
• ' ' .02336-01

"• .2382E-IS
•• -- .36916-10

; .3473E-10-
• ' • ' .0132E-OS

•"• ' • • ' .1**SE-03'
' ' • .09STE-OZ'-

:': .33;



TABLE I. -Continued

10 N/ m

PI - l.JOE*01 N/SO-M,
XH2. •

- ' - •

P' ' . • • • '
T
RMO, ' '.
H
A
S . .
I
CAME
U -

c Off IP ^ -a rt I* 1C S

E-
H
H * " - • •
H2 ' •
H- : - .
H2»
HE
HE*
HE**

PI - 1.
XH2 * .

P
I
ft HI]
H
A
S
2
GAME
U

SPECIES

6-
H
H»
H2
H-
H2*
HE
HE»
hE»»

,•75

MOVING SHOCK
3.1172E*03
7.3811E*01
1.2448E*01
5.3034E*02
1.4962E»01
2.8191E*JO
3.M26EK50
6.9394E-01
4.45696*01

4.8418E-01
. 3.6688E-03

4. 38466-01
1.0520E-11
7.8041E-09
1.4286E-08
2.T975E-02
4.5714E-02
3.0952E-09

OOE*01 N/SO-M,
75

MOVING SHOCK
3.32676*03
7.9986S»01
1.20516*01
5.6723FO2
1.62346*0!
2.8707E*30
3.4512£»00
9.5464E-01
*.5979E»0!

*.929*E-01
1.94885-03
4.326SE-01
2.2777E-12
3.*200E-09
6.6705E-09
1.2179E-02
1.0259E-02
4.1*29E-08

US1 = 5.80E*04
XHE = .25

H/SEC

STANDING SHOCK REFLECTED SHOCK
2.9019E»(H
l.7653E«02
4.5397E»01
9.4707E»02
2.4146E*01

' 2.944«E»00
3.621CE»00
9.1207E-01
1.2208E»Ot

MCJ L F F ft AC T I ON S •"*

5.1671E-01
2.6829E-04
*.13?8E-01
3.9499E-15
6.1416E-10
6.7985E-10
7.0484E-05
3.5215E-02
3.3757E-02

US! = t.OOE»0*
XHE = .25

4.9594E*04
2.47356*02
5.3568E»01
1.2538E*03
3.2232E*01
3.0533E*00
3.74296*00
1.1222E*00
1.3499E»01

5.3245E-01
1.6365E-04
4.0060E-01
3.9803E-16
5.3742E-10,
2.567BE-10
2.1321E-06
1.7349E-03
(..5056E-02

M/SEC

STANDING SHOCK REFLECTED SHOCK
3.0035E«<H
l.6617E«02
4.3975E»Ct
1.0109E»03
2.5243E»01
2.9836E»00
3.66<.6£»00
9.3297E-01
1.25676*01

MOLE FRACTIONS —

5.2246E-01
2.3261E-0*
4.09C9E-01
2.2284E-1S
5.4123E-10
5.0839E-10
3.9B46E-05
2.2983E-02
4.5H7E-C2

5.1942E*04
2.8102E*02
4.9321E*01
1.356)E*03
3.4761E*01
3.C955E*00
3. 7477E*00
1.1474E»CO
l.4840C*01

5.3304E-01
1.1960E-04
4.0013E-01
1.2283E-16
3.6806E-10
1.4238E-10
4.4339E-07
5.0248E-04
6.62C5E-02

PI • l.JOEtOl N/Sd-M,
XH2 » .75

P
T
RHO
H
A
S
i
GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI • I.
XH2 • .

MOVING SHOCK
3.5313E»03
8.9437E*01
1.1327E»01
6.0S05E*02
1.826(>E*01
2.9188E*00
3.4856E*00
1.0703E*00
4.7233E*01

4.9794E-01
8.6644E-04
4.2947E-31
2.8879E-13
1.0915E-09
2.3779E-09
J.2518E-03
6.8470E-02
9.3485E-07

OOE*01 N/Sg-M,
75 .

US1 - 6.20E*04
XHE'« .25

M/SEC

STANDING SHOCK- REFLECTED SHOCK
2.9912E«04- •
li9739E»02 •
4.0940E«01 •
1.0724E*03
2:6719E»01
3.0245E*00
3.7014E»00
9.7715E-IJ1

• 1.3054E.01

HOLE FR ACT IONS ~*

5.2721E-01
1.9315E-0*
4.0506E-01

•1.0996E-15
4.3818E-10
3.492«E-10
1.8627E-05
1.2b99E-02
5.4624E-02

US1 - 6.40E«04
X H E - - .25

.. 5.2464£»04
• 3.1544E*02

4.43646*01
1.45746*03
3.6928E»01
3.13726*00
3.74906*00
1.15316*00
1.61646*01

5.33216-01
8.78846-05
4.00026-01
4. 09776-17
2.41936-10
8.0834E-11
1.1094E-O7
1.78906-04
6.65056-02

M/SEC

MOVING SHOCK STANDING SHOCK. REFLECTED SHOCK
P
T
RHO
H
A
S
Z
GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

3.7320E*03
1.02186*02
1.0446F*01
6.4376E*02
2.0128E*01
2.9619E»00
3.4962E»00
1.1341E*00
4.8359E*01

4. 99466-01
J.7741E-04
4.2865E-01
2.9125E-14
3.0B90E-10
7.5599E-10
/.2208E-04
7.C759E-U2
2.38976-05

2.90086»04
2. 1055E«02
3.6971E*C1
1.13UE*03
2.85836*01
3.0652E>00
3.72646*00
1.04136*00
1.36756*01

HOLE FR ACT IONS ~~

5.3038E-01 '
1.5365E-04
4.0238E-01
4.7150E-16
3.2804E-10
2.2113E-10
7.09t3E-06
6.154OE-03
6.3927E-02

5.15796*04
3.47706*02
3.95646*01
1.55366*03
3.87966*01
3.17586*00
3.74946*00
1.15466*00
1.7296E*01

5.33266-01
6.6372E-OS
3.99996-01
1. 56906-17
1.59886-10
4.86696-11
3.52046-08
8.041SE-05
6.65966-02



TABLE I. -Continued

p • 10 N/ m

PI • i.
XH2 •

P

T
RHO !."'
H < •- • • '

A. ' • '
s • ; •
I 3
GA^E--
u > .

SPECIES!

E-
H - '
H*

H2
H-

H2*' ' '
HE
HE*

hE**'

PI - 1.
XH2 - .

P
T
KHO ''-
H
A :

S ' ' • • • • '
I
GAME
U.'

SPECIES

E-
H
H*
M2 ',
H-
H2» <
HE
ME*
HE** "

OOE*01 N/SQ-N.
75

MOVING SHOCK '
3.9358C*03
1.1619E*02

r 9;6785E*OJ
6". 8353E»02 ...
2.1319E*01 •
3.00095*00. "
3.4999E»00
1.1177E*00 •'.

:V*»«^-

4.9998E-01
1.9523E-04
4.2U39E-01

. -3.S903E-15 '
. i.0981E^10
2.7734E-10-
2.1052E-04

. ' 7.0846E-02
-- 3;7396E-04

,OOE*01 N/SU-M,
75

MOVING SMOCK
4.15315*03
1.2864E*02
9.2025E»00'
7.24705*02
2.1478E*01
3'.0347E*00
3.50826*00
1.3222E*OD
5.0652E*01

5. 01166-01
. 1.2720E-04 ,

4.27456-01
9.2509E-16
5.8132E-11
1.3597E-10
9.4859E-C5
0.8619E-02 .
2.5482E-03

USl •= 6.60E*04 M/SEC
XHE = .25

STANDING SHOCK
2.8117E*04
2.27166*02

. 3.3094E*01
1.1910E*03
3.0596E*C1
3. 1042E*00
3.7401E»00
1.1018E*00

.. ..

'MOLE' FRACTIONS

5.32CSE-01
1.1B76E-04
4. OOS4E-01
1.8241E-16
2.3512E-10

. 1. 33076-10'
2.2615E-C6
2.5306E-03
6.4311E-02

USl =• 6.806*
XME • . .25

STANDING SHOCK
2.7824E*C4

2.4623E*02
3.0167E*Ol
1.2525E,»C3
3. 2346E'*01

. 3.1381E»CO
3. 7458E*CO
1.1343E+00
1. 54506*01

MOLE FRACTIONS

5.3281E-01
9.3018E-05
4.00366-01
7.3763E-17

1.7211E-10
8.2819E-11
7.2241E-07
1. 03236-03

: 6.57CBE-02

REFLECTED SHOCK
5.08476*04

3.8165E*02
3.5531E*01
1.6529E*03
4.06566*01

.3.2124E*00
3.7497E*00
1.15506*00

(

5.3329E-01
5.0980E-05
3.9999E-01
6.5025E-18
1.071CE-10
3.0547E-11
1.2447E-08
4.0712E-05
6.6632E-02

04 M/SEC

REFLECTED SHOCK
5. 1448E*04
4.1773E*02
3.2845E*C1
t.7588E*03
4.2538E*01

3.2440E*00
3. 7498E*00
1.15526*00
1. "56826*01

.__—_-:

5.3330E-01
4.0587E-05
3.9998E-01
3.0720E-18
7.5884E-11
2.0744E-U
5.01C5E-09
2.3251E-05
6.6648E-02

PI - 1
XH2 *

P
T
RHO
H
A
S
i
GAME
U

SPEC 1ES

E-
VI
H*
H2
H--
H2*
HE
HE*
HE**

.OOE*01 N/SU-M

.75

. MOVING SHOCK
4.3877E»03
1.3«50E»02
8.9766E»00
7.67446*02.
2.1378E*01
3.06756*00
3.52916*00

9.3498E-01
5.1984E*01

5.0412E-01
9.82196-05
4.2494E-01
3.6435E-16
4.1558E-H
8.6055E-11
5.6381E-05
6.2387E-02
8.3966E-03

, USl = 7.006*04 M/SEC
XME " .25

STANDING SHOCK
2.8190E»04
2.68356*02
2.80276*01
1.31776*03
3.39766*01
3.1666E»GO
3.74816*00
1.14776*00
1.66266*01

- MOLE FRACTIONS

5.33106-01
7.38416-05
4.00136-01
3.13056-17
1.28806-10
5.34146-11
2.3634E-07
4.29636-04
6.62706-02

REFLECTED SHOCK
5.34386*04
4.55256*02
3.13036*01
1.87276*03
4.44096*01
3.27026*00'
3.74986*00
1.15926*00

• 2.0879E*01

S.3331E-01
3.36086-05
3.99996-01
1.66766-18
5.73036-11
1.5310E-11
2.31106-09
1.49076-05
6.66556-02
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TABLE I. -Continued

pj.-ZON/itr

PI • 2.
XH2 « ' .

•:.-.
p •• ' -
T.
RH3 •• -

H •'.'•
A •' ' -
S ' • ) - ! •
i "- •• '-'•'

GAME :•:•.'
U ; '

SPEC I ES

f..': ' :

M - • - . • . "
H» -.<, - r "

H2 , — ' ;

H- -'-. " '"''- =

H2* ' ' ••""
hE.. ' ••' =.
ME* '• ~ ' •
hE»»

PI • 2.
XH2 - .

p
T
PHO :

H • • ' . ' •
A • ' * • ; .
S •' ""
I • .'• •
GAME ' * •>•
U ' '

SPECIES

fc-.' . •' -' -•
H ' •'• ' . ;•"-"
«» '.' ' V •

H— ' ' .-/ ;

H2*' '' '
hE " 5

HE*' "
ME** . • '

006*01 N/Sa-N.
75 . '

MOVING SHOCK
M.30*7E»01

3.29856*00
•3.95586*00 .
. 3.3724t»00

1.80706*00 '
*1#0544E*OC

.-.1.00006*00
•9.89<19E-01

;2.4,84E*00

' . J.1094E-49
.2.2503E-OB

•;, S.8036E-20 -
"-. 7.50006-01
<r; -1 . 3955E-56
'-./.3461E-21
• 2.5003E-31
• ,T.0430E-6t .

J. '.•

006*01 N/SU-M.
75

MOVING SHOCK
2.056UE»01
4.59376*00 .

_ 4.4754E*00'
4i762CE*00 •

'•2. 11 31 £* '30
'1.18175*00 '

--I. 00006* J'J
• 9.-T199t-Ol
-'3.24516*00

'•-.-

' 1.72566-31 .
4.9611E-05 '

. -7.3241E-20 ;•
t .4V9bt-01 ^ •

•-'2. 23956-37 •-"
.2.1399E-21
2.49996-01

"- 1.469JE-.55
3. ' • '

.- USl = 4.30E»03 M/SEC • .
.• 'XHE = .25 .

STANDING SHOCK
! 2.7313E*Ol

4.1506E*00
6.5812E*00 .
4. 2793E*00
2.0160E.OO
1.0560E*00
1. OOOOE*00
9. 7917E-01
1.497<JE*00

• MOLE FR ACT ION s

7.1084E-34
' . • .4.45506-06
••- 7.1697E-20

7.50COE-01
S.7125E-40

.3.6855E-21
: 2.5CCOE-01

3.9510E-S7
0.

REFLECTED SHOCK
6.7570E»01

. 5.9086E*00
1.14236*01 •

.' 6.2906E*CO
.2.3400F»00
l.0711E*00 '
1.0011E»00
9.2575F-01

..- 1.3257E*00

1.3650E-19-
. 2.1239E-03

2.0740E-19
. .7.481*6-01

3.6121E-24
. ' 4.4051E-21

2.4973E-C1
2.1470E-47 :

0. •

USl ' 5.006*03 M/SEC
XHE = .25

STANDING SHOCK
5.45586*01
6.0971E»00
8.V313E.OO
6.5535E*00 •-
2.3545E*00 '
1. Od55E»00
1.00196*00
9.07546-01'

: 1.62246*00

MOLt. FRACTIONS.

"•"• ' 7.0906E-19 '
•'' 3.77096-03

-.'7.70376-19 -
1.466SE-01 "
1. 7H26E-23

' 1.3950E-20
2'.4V53E-01
3.4407E-47

' •).

REFLECTED SHOCK
'1.1647E*02
7.4396E»00
l.5363E»01' .
9.1121E*00 -
2.*914E*00
1.1028E*OC
1.0192E»00 '
8.1866E-01
.1.33256*00

--_._• . '.

• ' "2 . 32116-15-
• . 3.7696E-02'

2.2720E-15-
• * . V7.1"?02t-01

• : 5.6947E-20"
. .-. 4.9128E-17

2.4529E-01
1.5*796-36
0.

PI « 2
XH2 f

P
T '
RHO
H '

A . - '

S
I '• •
GAME
U

SPEC I ES

6-
H
H*
H2 '
H- '
H2*' .
H6
HE* • -
H6»*

PI - 2
XH2 -

P . 'J

T , .
RHO •
H
A •- - '
s • •• • .
I
GAHE •
u . ' • - • - ' .

cpc r f c ciKC ^ 1 C 4

E- - - ' '-
H
H* '• !

»2 •' ;•'
H- • • '

H2»
HE; • - "
HE»-

HE**

.OOC*01 N/SU-M

.75 .

M O V I N G SHOCK
2.9V93E»01

• (.01626*00
4. 97456.00
t.*7236»00

• 2.3333E*00
1.1080E*00

.1.00216*00"
«. 03046- 01
4.00856*00

7.3678E-19
' 4.1817E-03

9.01316-19
.7.4634E-01

1.4227E-23
•" 1.0714E-20
•. 2.4948E-01

1.31886-46
I.

.006*01 N/SO-M

.75'

M O V I N G SHOCK
- 4.19055*01

7.0707E.OO .
' 5.82836*00 •

S.5328E.OO
2.4250E.OO
1.1347E*00
1.01676*00
8.1791E-01 •:

-• 4,. 84 746*00

-1.25736-15
3.2S76E-02 .

" 1.24486-15
7.2123E-01

; 1.017H6-20
1.2660E-17

. 2.4589E-01 '
• . 5.3162E-40

o-. '- •

> . USl - 6.00E*
XHE « .25

S T A N D I N G SHOCK
. . 1.0154E«02.

- '7.5661E*00
• 1.30926.01 .'

• , 9.5918E«00 .
2.50*7E«00

-1.116UE.OO
. 1. 02496*00

:8.0888E-01.
. '.•1.52126*00.

- MULE F R A C T I O N S

1.20556-14
4. 86 566-02

' . M.1898E-14
.,7.07436-01

• -1.7632E-18
1.58286-16
2.4392E-01
1.5653E-37
a. .

03 M/SEC

REFL6CTED SHOCK
' ' 1.82106*02
,;. 8.35206*00

". 2.06096*01
1.2443E.C1
2.6*666*00
1.13826*00
1.0S80E*30
7.9269E-01
1.27926.00

3.66666-13
"1.09696-01
3.61686-13

. ' 6.54026-01
' 1.11356-16

~ .'5.09626-15
2.36296-01

• 7.00256-35-
0.

i USl ' 7.006*03 M/SEC
XHE • .25

S T A N D I N G SHOCK
1. 81876.02

- 8.51286*00
1.99446.01
1.3409E.01
2.68376.00
1.1531E.OO

,'1.0714E»50 •
.7.8974E-01
1.4135E»00 ••

~ , MOLE Fft ACT IONS '

• 6. 88526-13
1.3326E-01
6.7929E-13 •

' '-.6".3340E-01
' 2. 140(E-16

V.**37E-;15
' --"2.333*6-01

- 4.5697E-33
0.

REFLECT6D SHOCK
2.90186*02
9.12026*00

i 2.85676*01
• 1.65986*01

2.82766*00
1.17906*00
1.11366*00
7.8718E-01 ,

• 1.24416*00

' ' 6.5443E-12
• 2.04096-01
' 6.4597E-12

' . '5.71*36-01
3.620*6-15

' 8.81826-14
2.2*496-01
1.92*86-31

- o.
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TABLET. -Continued

Pr-20N/m ',

PI - 2.
XH2 = .

... ,;
P • : • 'I'
T • ' > • • '
HHO" • •
H r ' •
A j •• f
S "' "
I '.'
GAME •
U " ' •

SPE C I E S

E- •• ••-; -_
H > " ' '
H* ' - .
H2 - :
H- ' 4, . i
H2*-' . • • • •
HE ' :
HE* - -'•
HE**

Pt « 2.
XH2 «

P . • : •
T ' •• • :
RHO
H . . I"
A '• - . •.
s •.--• • =
2
GAME • • • •
U - .

c p t f ICCir cu 1 t ;>

t- . .

rt ' i

H* . . ..

H2 '

H-

H2» ' .. .'

HE.
1 . , .

Ht* : •

HE**

006*01- N/SU-M,
T- . "5-

MOVING SHOCK '••'
5.6199E*Of -•

•7;7454E*00
6.94756*00

'1.09266*01
2.5312E.OO '
1.16406*00
1.0444E*00: '
7.9204E-01 •
5.72376*0, .-

• 4.63BOS-14 .
•B .4957E-02- ;

• 4.5661E-1*
6.75666-01 '

: 5.4J39E-18-- '
- i .2474E-L6 -.
• 2.393SE-01

7.68106-37
0.

005*01 -N/.SU-N,
75 F< -

'MOVING SHOtlV.'-
• 7. 2 5 B6 6*01- .

8.-2598E»00
. -8.1316E*OC .

l.J635E*3i' '
2.6*iO?*00

. 1 . 1966E*00.
1 . 08076*00

.-7 .-.83 796-01-
6.5981F.»00

. 1.4929E-01
4.7900E-13
6.1937E-01
•d. 6 77*6-1 7
4.1968E-li>

• 2.3134E-01 -.
1.3673E-34
3.

. -US1 = 8.0'OE*
XHE '= .25

STANDING SHOCK
• 3.0591E»02

- -9.-2912E»00
• 2.90666*01
' .• 1.79316*01

2.87806*00
1.1952E*00

• 1.1330E»00
7.8682E-01 ,
1.37076*00

MO LE ' F R A C T I ON S

.U07776-11
2i3475E-01
l.'0634E— 11
5i4459E-01

'. ' n 6;3030E-15-
' *". I ̂  486SE-13

• •••2.20666-01
i - = - l .6546E-30

0.

03 M/SEC •

REFLECTED SMOCK
- 4.5551E»02
• 9.8364E*00

3.9107E*01
2.1569E*01
3.02996*00
1.22566*00
1.18406*00
7.88286-01

' 1.23716*00

• '•' 5.77836-11
3.10826-01
5.70586-11

- - 4.78036-01
r' ,- 4.99356-14

• 7.74836-13
' 2. 11156-01 '

,• 3.20U76-29
o. • ••••

US1 = 9.00E»03 M/SEC
• xne. - .25

STANDING- .SI-OCK
4.78496*02 -
9.9952E«00 •
-3.96766*01

- . 2 : 3 0 9 4 6 * 0 1 -
. - 3.08486*00

1;243CE»00
1.20686*00
7.8888E-01 :.
1. 35406*00

'MOL E FR ACT ION S

• S.4769E-11
3.42676-01.
S.3685E-H
4.S016E-01

- 7.7336E-14
, 1.1608E-12

- 2.0717E-01
. V.1406E-29

0. -

REFLECTED SHOCK
6.'7996E»02
•1.0528E*01
5i0986E»Ol-

. 2.'7247E«01 '
3.2506E*00
1.27776*00

'." 1.2666E «00
7.92346-01

. 1.2488E*00 :

3.4523E-10
4.2104E-01
3.41136-10
3.81596-01 •
4.17886-13
4.51366-12

f . 1.97376-01 -
2.H34E-27.

•0.

PI • 2.
XH2 = .

P
T
RHO
H
A ' •
S ' • ' :

I • ' • • •
GAME "
U : • '

SPEC IES

E- - • •: p

H
H* •' ' "
H2
M- '•
H2»
HE '
HE* • ' ' -•
H£»*

PI « 2.
XH2 - .

P .
T
RHO
H i
A
S
I : • •
GAME • •
U

SPECIES'

6-'- -
H • ' : •
H*
?2*
H-'
H2*
h£
HE*
HE**

006*01 N/SU-M.
75

MOVING SHOCK
9.091*6*01
8.69576*00 '
9.302*6*00
1.6655E*01 '
2.7629E*00
1.23256*00 '
1.12376*00
7.81176-01 •
7.45866*00

2.7954E-12
- 2.2022E-01

2.77316-12
5.57316-01
6.8855E-16
2.29S3E-14 •
2.22476-01

: 7.9S76E-33
0.

OOE*01 N/SU-M,
75

MOVING SHOCK-
1.11206*02',

' '9. 0861 E*00
1.0433E*01
1.99U7E*01
2.88556*00 •
1.27146*00

' 1.17306*00 -
7.B119E-01 .

• 8.31066*00

• 1.12536-11 '
« 2.94996-01

1.1168E-11
'- 4.91896-01 •
- - 3.5041E-15 ..

-8.8391E-14
2.1313E-J1 •
1.7914E-31 .
•J.

US1 -- 1.006*0*
XHE -- .25

M/SEC, ' - . .
' ' -*

STANDING 'SHOCK' REFLECTED SHOCK
7.0073E»02
.l.'06716*01 ••' ' .
5i0868E*01.-
2.8849E*01.'
3.3062E*00.

"1.29566*00
U2910E*00 •
7.9341E-01 .
l.'3661E»00 - •'•

MOITE FRACTIONS- -

'4.8606E-10
. >. -4.-5080E-01 • -•

4.80466-10
- 3.55556-01 :

• . 6.06476-13 : '
'6J2095E-12 •-

• 1.93656-01
2.5640E-27 .
0.

US1 • 1.10E>0*
XHE • .25

• 9.6612E*02 -5
•: 1.1231E*01 «

1 6.32226*01 •>•
• '3.36216*01 •.'.

-' 3.49386*00 .-,
1.33*56*00 -

• 1.36056*00 :
• 7.98826-01 -.'

1.2852E*00

. ' 1.682*6-09- t
. .5.3001E-01

, ".. 1.66*56-09,
•'. 2.862*6-01
- 2.60356-12 ,

2.0524E-1L ,.<
•'• .1.6375E-01 ;\
1 9.3859E-26-?..

0 . 1-5 ': -.

M/SEC ..-; . ,•:
... . : .r,

STANDING SHOCK REFLECJED SHOCK
9.75546*02 ' •

. : 1.13606*01 .
6.20116*01

- '3.52tl7E«01 :
„ .3.54836*00. f

1.35216*00 ' <
1.38496*00 . -

• 8.00336-01.
. 1.4006E*00

MOL E FR ACT IONS •

2'.2364E-09
5.55826-01
2.2138E-09 - • •

'2.63666-01 •
' 3.46686-12

2.609S6-11
1.80526-01 •
1.5154E-25
0.

• 1.3186E»03 ••
1.2001E«01
7.50066*01

..•*.0712E*01 .
.- ' 3.J711E»00 •>.
. • l'.3955E»00 '

.-1.46466*00

.8.08956-01,-,.
-1.34216*00 .

' . 7.7416E-09 •»
6.3462E-01 -i
•7.6T33E-09. -

• . 1.94716-01'
:1.4009E-11 ,-
8.23136-11,..-

- 1.7067E-01
, ... . 3.99136-24^-

, 6.45886-88;.,.
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TABLE I. -Continued

•20N/V

PI- = 2.3p£»01 N/Sw-M,
XH2 = .75

US1 = 1.20E»04 N/SEC.
XHE = .25

p :. -
T
HHO: ..-.-..
ML
AV- . '.: .'

S • • , ," -•
2 •
G A M E " •

"

SP6C I 6 S

M ;_ ' .—' :.
H * • . '-

H? ..... , •

H2t • ' ' • ! . ' •
hE."^. ,-' "
HE* . - . • • .•
HE •» " '

PI - 2.
XH2 =. .

'iXX;.-
p ;:" '!• ''
T , ' : ,
KHJ
H * \ - .
A ' . . -"
$ .
Z '. . '
GAMF. :• '
u "• • '

c p c r I'c e
ir Cl, 1 1 i

£-_ ._ ' . ' ̂  '

n* t ;.'
f-2 ; ..
M-

H2"*: . .' ' ' '.
HE.'
hf'» ' .
HE**

MOVING SHOCK
,1.3343E*02

•• 9.453UE* 00
1.1495E*01

•r 2. 36336*01
3.01 395 *0 3

•1.3132£*30'
1.22oCE*03

.' 7.B252F-01
9.15446*03

•' 3.7133E-01
. 3.5B26E-11
4.25095-01

..2.7321E-13
-2 . 0 35d£- Jl
;1 .070/6-30
'o.

OOE*Ol N/Sj-M
75

M,ny.iNG SHUCK
1 ,'575e,E*0^

.9.dl2''c*00
"1.24626*0!.
.2. '593£*01
'3.1500£*00'
V. 35775*3' )
1 * 28B4£*0')

"' 7^'d4dOF.-01
«W«.o,

' l .Cd625-10
' \.4775E-Jl

1.0/S15-10 "
. 1.5822t-:)l
'•' i, 7^575- 14

• '7 .54445- ' . 3
; '1.94U36.-01

?.95<»9br-9 .
' ).

STANDING ShCCK REFLECTED SHOCK
1.30186*03
1.2112E*01
7. 231 36 *01 •
4.2158E»01
3.821CE*00 -.. .
1.41. 13E*03
1 . 486 36*00-
8.110JE-31
1.4582E«CO

9.6193E-09

y. 5 3^56-09
1.77406-01
1 . 7.0 1 7E— 11 •

. 1.6620E-31
3.6d53F-24

t USl = 1.306*04
XHE • .25

1.74016*03
1.29596*01
8.51296*01
4.85756*01
4.11496*00
1.4598E*00
1.5774E*00
B.2833E-01
1.42906*0?

4.C322E-C8
7.32126-01

'. 4.03656-08 .
•S.09406-01

7.64986-1 1
3.32806-10 .
1.53496-01.;
2.25846-22
6.20076-82

M/S6C

STANDING SHOCK KEFLECT6D SHOCK
1.67346*33
1.3055E»01
d. 040TE*3l
4.96856*01
4.1603E>00
l ,4733c»03
1. >94 1 5*00
B.3184E--51
1.5S03EOO

- . v>--:-:
4.7259E-GB
9.77dlf-:JZ
d. 59615-1!
3.66415-10
1.56d3E-01
J.75JOE-22
1. 57826-80

2 . 2 3 / 5 6 * 3 ^
1.45926*31,
9.0696F*Ol
5.7437E»01
4.6955E»00
1.52S7E»00
1.6937E»nc
8.9369E-T1 .
1.5934E»CO

4.1255E-07 )
8.1737E-01
4.1127E-07
3.5361E-02'
6.54686-13
1.9357E-09
1.47876-01
6.47416-?0
2.0d50E-72

P.I .».*
XK2 •

P
T
RHU
H . .
A
S

GAM6
U • ,

SPEC.I E S

£-.' " '.
h '
H*
H2 . •
H-
H2»
HE
HE*
HE**

.'33EO1 N/SO-M

.75-

HOMING SHOCK
1.03606*02

•.•1.31746*01
• U3326E»01 ,
'-3.18676*01 .,

3. 2951 £ * 33
.,1.404/6*00 .'

1.3541E»00
'.ialOS-01
1;082GE*0!

2.98125-10
• '"5.2302E-01 .
. 2.9638E-10 .

2.9236E-J1
• 1.4489E-13
•I.8836t-l2
1 • 84626-31 .
J.4512E-;e

PI •» 2.00c*01 N/SiJ-M
XH2 »

t»

T ..
RHfl
H
A
S
i
GAME '
u .

SPEC IE S

t- ' *
H
H* _ .
H2
h-
H2*
HE
HE*
HE**

.75

-MU^K.G SrIJCK
,2.11526*02.'

'. 1.3552t*01
1.40725*01
3.6454E»31

- 3.45186*00
. i ;4538E»00

1.4240r*OU
7.9265E-01
1.1642E»01

'.. 5.96366-01
.'.OJ2J6-IG

' 2.28456-01
».03d3t-i3
4.37766-12 .
1.7549E-11
f .49836-2 7
.7.

i US1 * 1.406*04 M/SEC
. XH6 - .25

•STANDING SHOCK
• . 2.07566*03

1.46136*01
8.37756*01
5.77446*0!
4.71986*30
1.53466*00.
1.69546*00
8.99146-01
1.72316*00

•"" MULE iFh ACT lUNS

'' 4.41056-07.
. : .8.20376-01

' .' 4.39796-07
3.21766-02
6.47876-10
1. 90B 16-09"
1.47456-01
7.12326-20
2.08476-72

REFLECTED SHOCK
2.88086*03-

; 2.05066*01
. 8.03676*01
.- 6.89606*01

6.36206*00
1.59686*00
1.74806*00
1.1292E»00

•, . 2.1481E»00

1.0J18E-04
'•! '. 8.5555E-01

1.03166-04
1.22726-03
5.30046-08

. 7.65T6E-08
1.4302E-01
6. 92876-14
3.5953E-51

, US1 - 1.506*04 M/SEC
.. XHE • .25

STANDING SHOCK,
2.45056*03
l.B5766*01
7.55826*01
6.61296*01

• 5.99846*00
1.589(6*30
1.74536*00
1.10986*30
2.16896*00

• MOL - FK ACT IONS

2.6044E-.05
8.54026-01
'2.60326-.65
2.69366-03
1.6860E-I08

: 2.83716-C8
1.43246-01
2.31216-15
1.84556-58

REFLECTED SHOCK
3.63136*03
2.8739E*01
7.1892E*Ol
8.21286*01
7.07546*00
1.64946*00
1.7594E*00
9.91046-01
2.82746*00

5.43646-03
8. 46926-01

'. 5.4362E-03
1.0852E-04

.'. 1.0022E-06
' 1.1256E-06

1.42106-01
1.3617E-04
1.1396E-35

38



TABLE I. -Continued

PI = 2
XH2 »

P -•• .
T: - - ' ' •
KHU' •'
H •< "• •
A ..• • ' •
5 . . v •

z- • "
GAME
u -

c per 1 P ̂SrrL led

E-
H '•' ''
H* . - ' -•
H2 ' -
h- •
H2* ; • • ' -
HE N • • • ' • '
HE*' " :

HE**

.OOE»01 N/Si-M

. 7 5 . . - - . ; •

MOVING SHOCK
2.41276*02 -
1.096bE»01

-'•1.467lE»Ol
4. 1355F* CL

•' 3.62566*00'
' l.'5047E*03'

- -• l.4994E*OQ '

7.9932E-01
l.2457E»Ol

2.0100E-09
0.6610E-01

" "2.00116-09
1.6716E-31

'1.11 42E-] 2
1.00216-11-
1.66746-31

' 1.6310E-26
~o;

i USl = 1.60E*
XHE = .25

STANDING SHOCK
2.7830E»03

• 2.442SE»01
6.50536*01
7.4753E»Cl

^ - 6.834CE*00

1.6'325E»00
1.75136*00

-1.0917E*00
'2;8166E*00

1.0224E-03
U.5493E-01
1.0234E-03

' ' 2. 70466-04
2.6104E-07

••-" ' 3.1S94E-07
. ' 1.4275E-01
'•' - 1.9038E-11

• 1.7637E-42

04 M/SEC

REFLECTED SHOCK
4.3551E»03

• 3. 3466E *01
7.27546*01
9.4332E*01
7.3131E*00

' 1.686 7E»00
1.7887E*CC
8.9342E-01
3.14646*00

2.1705E-02
8.1677E-01
2.1T05E-02
4.6778E-05
2.7320E-06
3.0473E-06
1.3976E-01
4.54796-08
4.1926E-30

PI -
XH2 '•

P " '' '
T • ' '-:

RHO " "'
H -
A • ' ;

S "
I-
GAME
u ' -

2.00c»01 N/Sil-M
.75- ' •••;';-

KOVING SHOCK
• ' 2.7278E»02

1 • 1468E*01 '
1^5078E*01

i4.65o9E*01- '
3.d296E»00

' 1.55706*03
: l.5774E»00

' ' B.1068E-01
' 1.32626*01

, USl = 1.70E
• - XHE. = .25.

STANDING SHOCK
•' '3.14216*03

2.9490E*Ol '
6.0434E»01-

' 8.3967E*01
7.076CE»0<!
1.66786*00
1.7634E+00
9.6297E-01
3.3155E*CO

*04 M/SEC
J

REFLECT6D SHOCK
5.05146*03
3.6560F*01
7i5581E»01
1.0633E*02
7.5819E»CO
1.7199E»00 "
1.8280E»00
B.6011E-01 '
3.3031E»0'6

S P E C I E S

H
h*.
H2

H6 •
HE* '
HE**

. — Mu

3.V701E-09
7.3211E-01 ""
y. 94V5E- J9 - •
'..09416-01 •
3.280U-12 '
2.393CE-11 .
1.584VE-J1 '
2. 4 28 4£ -'2 5 ' '

'2.7409E-90 . '; .'

L t H K f l L I lUNb —

7.6962E-03
B.4276E-01
7.696IE-03
7.8950E-05
1.1125E-06
1.2426E-C6
1.4177E-01
2. 7603E-09
6.2539E-35

4.2724E-02
,7.77756-01
4.2724E-02

.3.01146-05
' 4. 42316-06

5.0321E-06
1.3676E-01
2.69466-07
2.7i93E-27

PI " 2.00E»01 N/SQ-M(

XH2 = .

P
T
DHO
H
A
S
2
GAME
U

SPECIES

E-
H
H* .
H2 '
M- .
H2*
HE
HE*
HE**

PI •= 2.
XH2 ° .

P
T
RHO
H
A
S '' .
I
GAME

U.

SPEC IE S

E--
H .
H*

H2
H-

H2*
HE
HE*
HE**

75-

MOVING SHOCK
3.0584E*02 '
1.2169E*01
1.5178E*01
5.2091E*01
4.1056E*00
1.6099E*00
1.6559E*00
8.3651E-01
1.4D49E*01

2.4297E-08
7.9217E-01

.2.4242E-06

.5.6850E-02
1.1936E-11
6.6961E-11
1.5098E-01
1.2871b-23
5.2928E-87

OOE*01 N/SO-N,
75.

MOVING SHOCK
3.3966E*02
l.3526E*Ol
1.45706*01
5.7904E*01
4.6670E*00
1.6615E»Oa
1.7236E»00
9.3427E-01
1.47B6E*01

2.3455E-07
d.3961E-Ol'
2.3432E-07 '
1.5343E-02
d.2323E-U
3.H33E-10
1.4505E-01
3.2164E-21
1.0573E-76

US1 - 1.80E.04 M/SEC
XHE - .25

STANDING SHOCK
3.5415E»03
3.3027E*01
6.0316E.01
9.4029E*01
7.2605E*00
1.7001E*00
1.7904E*00
8.9668E-01
3.5305E»00

MOLE FRICTIONS

2.2681E-02
3.1495E-01
2.2680E-02
5.T302E-05
2.3810E-06
2.6496E-06
1.39OE-01
3.3109E-08
6.0177E-32

REFLECTED SHOCK
5.6728E»03
3.89206*01

-7.7831E*Ol
1.1851E*02
7.85166*00
1.7528E*00
1.8727E»00
8.4580E-01
3.39796*00

_i:
6.5560E-02
7.3535E-01
6.55586-02
2. 18536-05
5i8725E-06

. 6.8378E-06
1.3349E-01
8.63806-07
1.9267E-25

US1 • 1.90E»04 M/SEC .'
XHE - .25

STANDING. SHOCK
' 3. 7860E«03'

3.56S2E*01
5.8342E*01
1.0439E*02
7.4889E«00
l.7341E«00
1.8248E*00
0.63596-01
3.6965E»00

MOLE FRACT IONS

4.1060E-02
7.8085E-01
4.1059E-02

' 2.8773E-05
3.4249E-06
3.8742E-06
1.3700E-01
1.8566E-07
1.2822E-28

REFLECTED SHOCK
6.00986*03

»' 4.0760C»01'.
' 7.67736*01

1.30696*02
8.10156*00'
1.78776*00
1.92056*00
8.3846E-01
3.4591E»00

8.88086-02
'6.92186-01
8.8305E-02
1.6321E-05T

6. 8320 E- 06
8.1286E-06
1.3017E-01
1.98456-06
3.97556-24



TABLE I. -Continued

'.20N/nr

PI = 2
XH2 - '

P'- ' ,
T, .
RhO
H . .:• ....
A . .

s •
£ . -
GA1E
U

SPEC IE S

ET . • ' • • . . •
H. ' .
H*

H2 ' '
Hr' • ",v • '•
H2*.~ • '<•
HE
HE*. ,
HE** . .

.OOE*01 N/SU-M

.75

MOVINt SHOCK

3. 7 1 96 E* 02 '
1 . 6(i7BE*OL

i. 1.26075*01
6.3952E*Ol
5.7T11E*00
1. 7Q72fc*00
l.748CE*00
1.12B9E»03

,1.53B6E*01

• 1.4294E-05'
" --" d, $5826 -31

1.4292E-05
1.J313E-03

-... i. 092 oE- 09"
• 4.2574e-09
. l.«302E-01

1.11996-16
6.4732E-62

. US1 = 2.00E*
XHE = .25

STANDING SHOCK
3.632eE*C3
3.7483E»C1
5.2319E»0!
1". 14486*02
7.67715*00
I. 772SE*00
l.8630E*00
8.4400E-3!
3.7344E»00

~ MOLE FRACT IONS

6.G6S4E-02
7.4440E-0!
6.06S3E-02
1.7356E-05
3".9847E-06

'4.5715E-06
1.3419E-01
5.2236E-07
2;219CE-26

04 M/SEC

REFLECTED SHOCK
5.6480E*03
4.1947E»C1
6.8433E*01
1.4185E*02
9.2954E*00
1.8274E*00
1.9676E»00
8.3378E-31
3.4676E*00

1.1059E-01
6.5173E-01
1.1059E-01
1.1S51E-05
6.8656E-06
8.293BE-06
1.2706E-01
3.4415E-06

'2.7J38E-23

PI <• 2OOE*01 N/SU-M,
XH2 = .'5

US1 = 2.10t»04 M/SEC
XHE = .25

:. ;.r MOVING SHOCK
P. ;- .. . '
T
RHO '
H-
A •
s.'".
1 -.- •
GAM t
U - .- '!!

SPECIES '

6- . •
H;- - , -.
n* ' • •
H2.
H- • • •

H2 * . . ' •
HE.
HE*
HE**

4.0437c*02 •
2.1236E»01
1. J877E»01
7.0253E»Ol
6.4401E»00
1. 743oE»00
l.7506E*00
1.1156E»OJ
l.S934E»01

4.4727Er04
'i.56l7E-3l
4.4726E-14

•1.2585E-J4
2.8167E-OB

. 3.d93?E-08
1.42dlfc-0l

' 6.09535-13
;.7446E-4fl

STANDING SHOCK
3 .457SE»03
3.8860E>01
4.6717E*11
1. 24705*02
7.8639E»00
i.«iue»oo

• 1.9048E*00
8.3546E-01
3. 72C7E»03

MULE FSACTIONS

8.1273E-02.
• ' 7.0618E-01

- : J.1271E-02
1.2362E-OE

• '4.2831E-06
- 4.9S39E-06

1.3125E-01
'..C778E-06.

'. 2.9017E-25

REFLECTED SHOCK
5.2552E»03
4.2914E»01
6.0762E»01
l.5290E*02
3.4768FOO
1.8607E*00
2.0154F*00
8.3081E-01
3.4677F»00

^

1.3170E-01
6.1253E-01
1.3170E-C1
8.7524E-06
6.6481F.-06
8.1364E-06
1.2404E-01
5.3499E-06-
1.2459E-22

PI - 2
XH2 •=

p
T
RHO
H
A • -
S
I
CAME
U

enff ICCdrcL 1 C b

E- ' '
H
ri»
H2
H-

H2» ' •'
ME
HE* '
H£»*

PI - 2
XH2 «

P •
I
RHO
H" '
A """ '
S
I •
GAME
U

SPECIES

E— " '
h
H*

H2
H-

H2«
HE ' ' "
HE*
HE**

. OOE»01 N/SO-Mi

.75

MOVING SHOCK
4.3931E*02 '
2.5279E»01 •'
9.8926E»00 •

' 7.68725*01 '~
• 6.6594E»30'

1.7747E*00
1.7567E«00 •*
9.9864E-01
1.6527E»Ol

3.852SE-03
3.4995E-01
3.8527E-03 '
3.2490E-05
1.3599E-07
:.t095E-07
1.4231E-01
1.2941E-10
4.8431E-40

. 00'E»01 N/SU-Hi

.7i

MOVING SHOCK
4.7812E»02
2.824*E>01-

•9.5522E»00
• 8.3d6*E*01

6.7387E*00
l.d022E»00 • ' • •
1. 77225*00 -
9.072*E-01 -'
1.72J8E*6l

1.2525E-U2 l

8.33U6E-01 '
1.2525E-02
1.5«53E-05 '
3.1706E-07
J.5759E-37
1.410TE-01'

• 2.<.002E-09
i.0646E-35

US 1 = 2:20E*
XHE = .25

STANDING SKOCK'
3. *6*1E»03"

' «.0185E»01--
*.*195E»01~:

•l.3571E«02
- 8i0691E«OOv

l.8469E*00 '
• li9505E»00

8;3067E-01
3i7027E»CO .

* HOLE' Fk ACT ICNS

' :1.0281E-01'
6.661SE-01
1.0281E-01
9.3<,0ie-06'

."4.59316-06
•'-•'•S.*266E-06'
' 1.2817E-01'
" 2.02«8E-06

' • • '2 .7769E-24

0*- M/SEC'
- '

REFLECTED SHOCK
5.1588E«03
4.3968E*01

'•••- •' 5.6762E«01
.' «!• l.6«93E»02

'••-•-- 8.6818E»00
- ••• 1.90*OE»00

r" ' • 2.0670E»00
8.2934E-01
3. 482 5E tOO

1.5339E-OI
: .5.T22TE-01

" ' • 1.5338E-01
6.7063E-06

-'- 6.5736E-06
' 8.1648E-06

1.2094E-D1
- • • 8.2475E-06

5.8190E-22

US 1 • 2".30E»0* H/SEC <
'XHE « .25

STANDING SHOCK
• 3i6756E»C3'

«.1575E*01"
*.41B16«C1
l.*7H8E«02

" 8:3009E»00
•"' l .8805E*00
• 2.0010E»00 '•
'•' 8.2826E-01'
- 3.72*4E»00"

MOLc FRACTIONS

1.2545E-01
6.2415E-01
l.25«5E-01
7.37S8E-06

- ».99*OE-06
6.0037ET06
1.2493E-01
3.6613E-06
2.42B26-23

REFLECTED SHOCK
'5.3939E»03

• 4.5213E»01
' 5.6159E»01

l.7852E»02
B.9242E*Ob

" ' 1.9395E»00
' 2.12436*00
'• 8.2919E-01

3.5219E»00

1.7621E-OI
.' 5.2988E-01

1.7620E-01
5.3013E-06
6.6924E-06
8. 4640 E- 06
1.1767E-01

' . 1.2997E-05
• 3.0366E-21



TABLE I. -Continued

• 2 0 N / m

PI
XH2

• p
t
HMO
H '
A
S.
i • -.
GAME.
u '

2.006*01 N/SJ-«
:...75

: ' M'OVIM, SHOCK
, 5.2040E*02

•• 1.0*05E»Ol
.- '9.5345E»JJ
.' , 9.1222E»Ol'

t. 8t 63 tOO
'1.8284E*00
1.79515*00 •

,0.637oE-01
•'.'>•'. -i.7952E»01

1, US1 « 2.40E
• XHE • .25 '

STANDING SHOCK
;4.0236E*03

- *.3003E»01
4.5511E*01-

.' l.6tllE»OJ
.b.5527E»00

', .1.9134E«OC
• • •2 .055SE»CO
. 8.2729E-01
.-• 3.765*E«00

»0* M/SEC'

REFLECTED SHOCK
5.8371E*03
4.6579E»01
5.7309£*01

• • ' 1.93*6E»02
9.1944E*00
l.S745E*00
2.186bE*00

. 8.2999E-01
3.5786E*00

PI = 2.00E*01 N/SU-Ni
XH2 = .75

P •
T
RHO
H
A
S
2 -
GAME
U

US1 « 2.60E+0* H/SEC
XHE « .25

MOVING SHOCK
6.1302E*02
3.3514E»01
9.8643E*00
1.0697E*02
7.1857E*00
1.8796E*00 '
1.8543E>00
8.3086E-01
1.9526E*01

STANDING SHOCK REFLECTED SHOCK
4.9609E*03 '
4.5856E*01'
4.9717E»6l
1.9003E»02
9.0922E*00
l.9792E»00
2.1760E*00
B.2850E-01
3.879<iE*00

7.0736E»03
4.9478E»01
6.1551E»Ol
2.2643E*02
9.7880E*00
2.0454E*00
2.3227E«00
8.3365E-01
3.7238E»00

SPECIES

E-
!?,•• ' ""
H* ' '
H2 ' '
H-
H2* • ..'

ht* ' .
Ht»»

—r—-T.HOLE FRACTIONS MOLE FRACTIONS

2.5153E-02

•2.5153E-OZ .

•07
•07.
•01
08
32

.5.2J68E-
•5.7943E-
1.3«7£.
1.4740E-
1.3S86E-

1.4880E-01
5.80786-01

-1.4880E-01 •
S.96o5F.-06
5.4173E-06
b.6381E-06
1.2159E-01
6i3787E-Ot
1.9233E-22

1.9970E-01
4.8628E-01
1.9968E-01
4.2378E-06
6;8577E-Ofc
8.8527E-06
1.1431E-C1
2.0549E-05
1.6473E.-20

H* • .
H2
H-
H2*
HE
HE*
HE**

5.6267E-02

5.6267E-02
5.5453E-06
9.1418E-07
1.0199E-06
1.3482E-01
1.2566E-07
3.413U-29

1.9578E-01
4.9355E-01
1.9576E-01
3.9732E-06
6.0926E-06
7.7795E-06
1.1487E-01
1.7269E-05
7.9114E-21

2.4657E-01
3.9926E-01
2.4652E-01
2.6765E-06

•6.9732E-06
9.*191E-06
1.0758E-01
*.9715E-05
4.4002E-19

PI • 2.006*01 N/Su-M,
XH2 - . 75

P .'
T
RhU
H
A
S

SHOCK
5.6560E.OJ
3.2099E»Oi
9.6655E*UO
V.J931E*bl
7. )212E»00
1.8541E»00
1.823JE*01
8.4244E-01

, US I- " 2.50E*
- -IXHE «' • .25

STANDING SHCCK
4.4621E*03
4^4437E*01 •
4.74t)7E*01
1.7523E*02
8.81836*00

. 1.9«43E«00 '
2.11466*00
8.2756E-01

. 3.8179E»00 •

0* M/SEC

REFLECTED SHOCK
6.4120E»03
4.8012E»Ol
5.9272E»01
2.09536*02

• ' 9.4844E+00
. .2.0098E*00

.2.2531E*00
8.3152E-01-

. 3.6468E»00

PI
XH2

P
T
RHO
H •
A
S
2
GAME
U.

2.00E*01 N/SO-M
.75

MOV INI, SHOCK
6.6257E*02
3.4749E*01
1.0098E*01
1.1532E*02
7.3535E*00
1.9053E*00
1.8883E*00
B.2410E-01'
2.0326E*01

. US1 - 2.70E>0* H/SEC: ' •
XHE • .25

STANDING SHOCK
5.5119E*03
4.7267E*01
5.20586*01
2.0$49E*02
9. 37«4E*00
2.0127E*00
2.2400E»00
8.2999E-01
3.9481E<00

REFLECTED SHOCK
7.8086E»03
5.09816*01
6.3953E*01
2.44156*02
1.01056*01
2.0814£*00
2.39506*00
8. 3634E-01
3.8089E*00

SPECIES.

E - ' - . '
H ' - . - ' ' . -

h2 • . - - •
H-'- . •••
H2» .-''. '. '

MS . '.
HE*
ht*»

.MOLE FRACTIONS ; ;- :

4.0059E-02-
7.S274E-01

. 4.0059t-02;,

7.2270E-07

l'.37l4E-pl
•5.0049E-J8
1.167BE-30

1.7241E-01
- 5.3694E-01

1.7240E-01
-.4.8673E-06
5.7983E-06

' 7.25CSE-06
•L.18226-01

1.0695E-D5
1.30S6E-21

2.2332E-01
4.4241E-01
2.2329E-01
3.3B17E-06
6.9694E-06
9.1983E-06
1.1092E-01
3.22046-05
8.7787E-20

SPECIES

H
H*

H2
H-
H2*
HE
HE*
HE»»

._. HQLE FRACTIONS :

3258E-02
2109E-.C1
3258E-02

1.0917E-06
1.2256E-06
1.3J39E-01
2.6315E-07
3.1165E-28

2.18I7E-01
4.5087E-01
2.18146-01
3.2286E-06
6.2814E-06
8.194BE-06
1.1158E-01
2.7071E-05

. 4.1992E-20

2.6932E-01
3.5704E-01'
2.692*E-01'
2.0883E-06
6. 8*92 E- 06
9.4782E-06
1.0431E-01
7.5918E-05
2.1035E-18



TABLE I. - Continued

PI = 2.00E*01 N/Su-M,
XH2 - .75

US1 = 2.8CE»04 M/SEC
XHE = .25 .

MOVING ^HOCk STANDING SHCCK PEFLECTEU SHOCK
P
T
RHO
H
A

S
i
GAME
U

SPEC I E S

t-
H
h*
M2

f-
H2»
HE
HE*
nE»*

7.1423E*02
J.58fc2E»01 •
1.034oE*ol
1.2400E*02
7.5230E.OO
1.4311E»00
1.9246E*00
8.20005-01
2. 1130E*ai

^.0718E-32
£>. 806O3-01
9.0718E-32
3.703'E-u6
1.25325-06
1.4177J-06
1.2990E-U1
*. 8^336-07
3.0267E-27

6.1104EO3
4.86816*01
5.4422E»Cl
2.2160E*02
9.6651E*00
2.0465E»00
2. 3064E«00
8.31966-?!
4 . 0 2 3 6 c » O J

• MULE F R A C T I O N S ~*

2.4126E-01
4.0911E-C1
2.4122E-01
2.598S6-06
6.35396-06
8.4746E-06
1.0835E-01
4.1514E-35
2.0737E-19

8.61056*03
5.2512E«01
6.63b5E»01
2.6267E»02
I. 04376*01
2.J17?E»00
2.469BE*00
8.3961E-01
3.901VE*00

2.9146E-01
3.1595E-01
2.9135E-01
1.5972E-06
6.58V2E-36
9.3523E-06
1. 01116-01
1.15256-04
9.7441E-18

PI = 2
XH2 =

p
1
RHD
H
A

S
z
GAME
U

SPEC I E S

E-
H
H*
H2
H-

H2»
HE
HE*
hE»*

.105*01 N/Su-t

.75

MUVI.MG SHOCK
8.2420E*02
3.78405*31
1.0S77O01
1.4233E*02
7.8636E»oo
1.9S34E»00
2.0024b»OU
B.1609E-01
2.2762EtJl

1. 26056-01
0.23046-01
1.26056-Jl
^.6317E-06
1.S2346-J6
1.7539E-06
1.24856-01
L. 34256-06
2.13255-25

1, US I = 3.COE«04 M/SEC
XHE = .25

STANDING SHOCK
7.4560E»03
5. 15B7£«01
5.906«E»01
2.5584E»C2
1.0262E«01
2.115?E»00
2.**71E«00
8.37*56-01
4.1958E»Oa

•— MOLE F R A C T IONS

2.8486E-01
3.2819E-01
3.8417E-01
1.6057E-C6
6.1287E-06
8.^.6526-06
1.02C7E-01
-*.*321E-05
<..3138E-18

REFLECTED SHOCK
1.0425E»0«
5.58706*01
7.1030E*01
3.0234E«02
1.1159E»Ol
2.1926E«00
2.62696*00
8.4839E-01
4.11556*00

3.3383E-01
2.37*3E-01
3.3356E-01
8.5626E-07
5.6697E-06
8.*0*1E-C6
9.4900E-02
2.6840E-0<.
2.0D18E-16

PI = 2
XH2 »

p
T
RHO
H

A

S
i
GAME
U

SPEC I E S

E- '
H
H*

H2
H-

H2*
HE
h£ *
Ht*»

.005*01 N/Sw-M

. 75

NJVINC SHOCK
7.6831=»02
». 68895*01
1.061lE*oi
1.3301E*02
7. 69396 *Qo
1.95736*00
1. 9629E * OJ
8.1751R-":!
2.1,486*0!

1.0846=-01
6.5r>71E-01
1 .08406-01
3.104b;-00

1 .39805-06
1.59516-06
1.27365-01
/i.3dl 5t -i>7
3.68U5E-26

, US1 = 2.90E*
XME = .25

S T A N O I M G SHCCK
6. ?62HE«03

5. OU9EO1
5.68036*01
2. 38456*02
9.9674t»00
2.08CdE*00
2. 3 7 5 5 E * C O
8.34475-T i
4. 10576*30

- MOLE F R A C T I C N S

2.6332E-01
3.68166-0!
2.63266-01
2, 06296-06
o.3069E-Ot
8.6071E-01
1.0518E-01
6. 2B42E— 05
•..05SSE-19

0* M/SEC

REFLECTED SHOCK
9.487CE»03
5.41595*01
6. 8761E»01
2.82135*02
1.07885*01
2.1551F»CO
2.5475E»00
8.4359E-01
4.0029E*00

3.1306E-01
2.7591E-01
3.12886-01
1.1BU5E-06
6.19346-06
9.0297F-06
S. 79606-02
1.7545E-04
4.49B7E-17

PI ' 2.
XH2 =• .

p
T
KHO
H
A

S
I

GAME
U

SPECIES

t-
h
H*
H2 . ,
H-
H2» .
HE

HE*
h6»»

005*01 N/SJ-M
75

MOVING SHOCK
9.4178E»02
3. 96426*01
1. 13775. Oi
1.61925*32
8.21«3E*JO
2. J379E*00
2.08826*00
8.15115-01
2.43886*01

1.0196E-01
5.5636E-01
1.6196E-J1
1.8942E-06
1. 71676-06
2.01536-00
1.1^726-01
S. 08616-06
4.48B6E-2*

, US1 = 3.206*04 M/SEC
XHE • .25

STANDING SHOCK
d.9*28E*03
5.4b06E*01
6.3168E*01
2 .9243E*02
1.093dE»01
2 . 1 8 5 7 E * C O
2.59266*00
8.45046-01
4.3984E*00

— MQ Lc FRiCTI UN S

3.2501E-01
2.53756-01
3.24COE-01
9.1749E-C7
5.43366-06
7.98C76-06
9.62216-02
2.U7546-04
7.61426-17

REFLECTED SHOCK
1.2459E»0*
5.<;6SO£*01
7.4805E»01
3.4535E»02
1.1979E»01
2.26906*00
2. '9045*00
8.61SOE-01
4.38706*00

3.7286E-01
1.65356-01
3.7219E-01
J.8*97E-07
4.2890E-06
b. 854*6-06
8.8V32E-02
6.60616-04
5.0*156-15



TABLE I. -Continued

PI = 2
XH2 =

P
T
RHO
H
A
S
I
GAME
U

cpc f ( p c3KCL 1 C 3

e-
h
H*
H2
H-
H2»
HE
HE*
HE**

PI » 2
XH2 =

p
T
RHO
H
A
S
z
GAME
U

e per iceir t \f 1C 3

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

.OOE*01 N/Sw-C

.75

MO/ ING SHOCK,
1.0671E*03
4.13206*01
1.1849E*01
!.<)27bE*0?
8.57136*00
2.0935E»00
2. 1795E*00
0.1578E-01
2.6011E*01

1.970'E-Ol
4.9115E-01
1.9707E-01
1.3662E-06
1.82826-06
2.19066-06
1.1470E-01
0.2987E-06
6.6596E-23

.003*01 N/Sg-f

.75

MOVING SHOCK
1.2001E*03

. 4.29386*01
1. 2277E»01
2. 04896*02
a.939»E*OG
2.15056*00
2.2764E*00
8.1755E-01
2.7630E*01

2.3126E-CI
4.2766E-01
2.3l25t-01
9.7163E-07
1.8578E-06
2.2745E-06
1.0981E-01
1.1980E-05
7.2003E-22

1. US1 ' 3.*OE*0* M/SEC
XHE = .25

. • S T A N D I N G SHOCK
1.0569E»0<i
5.7944E*01
6.6*896*01
3.3135E«C2
1.1664E*01
2.25686*10
2.7433E»00
8.5587E-01
4.6422E*00

•~ MOLE FR ACT ION S

3.6208E-01
1.8516E-01
3.6161E-01
4.5868E-07
4.34C7E-06

• 6.7388E-06
9.0663E-02
4.6968E-04
1.3964E-15

li US1 - 3.60E*
XHE = .25

STANDING SHOCK
1.2302E*04
6. 18446*01
6. 8736E*01
3. 7250E*02
1.24916*01
2.32816*00
2.8941E»00
8.71806-01
4.9417E*00

•— MOL*; FRACT IONS

3.9532E-01
1.2412E-01
3.94176-01
1.8726E-07
3.0159E-C6
4.9925E-06
8.5233E-02
1.1511E-03
3.1310E-14

REFLECTED SHOCK
1.47246*04
6.4422E*OL
7.7378E*01
3.9173E»02
1. 295 IE *01
2.3461E*00
2.9538E«00
8.8150E-01
4.7032E»00

4.0754E-01
1.0213E-01
4.0568E-01
1.3005E-07
2.6910E-06
4.6442E-06
8.2782E-02
1.8560E-03
1.7674E-13

04 M/SEC

REFLECTED SHOCK
1.7233E*04
7.0839F*Ol
7.8316E*01
4.4238E*02
1.40976*01
2.4235E*00
3.1062E*00
9.0309E-01
5.1335E»00

4.3662E-01
5.2660E-02
4.3023E-01
2.8162E-08
1.2803E-06
2.4315E-06
7.4093E-02
6.33S4E-03
1.1847E-11

PI " 2.
XH2 = .

P
T
RHO
H
A
S
I
GAME
U

SPEC I E S

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI * 2.
XH2 - .

P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

OOE*01 N/SO-M,
75

MOVING SHOCK
1.3<>05E*D3
4.45ME*01
1.2653E»01
2.2826E»Q2
9.3219E»00
2.2090E*00
2.3785E*00
8.2022E-01
2.9241E*01

. 2.6426E-01
l.dd'.OE-Ol
2.6424E-01
6.7363E-07
l.B06<iE-06
2.2647E-06
1.0508E-01
2.1840E-05
6.5639E-21

OOE*01 N/SO-M,
T5

MOVING SHOCK
l.<i883E*03
4.6168E*01
1.2971E»01
2.5289E*02
9.722&E»00
2.2686E»QO
2.4853E*00
8.2384E-01
3.0845E»01

2.9587E-01
3.0770E-01
2.9583E-01
4.4977E-07
1.6858E-06
2.1626E-06
1.0055E-01
3.9009E-05
5.*303E-20

US1 > 3.60E»0* M/SEC
XHE =• .25

STANDING SHOCK
l.*107E»04
6.67«1E*01
6.9599E*01
*. 1577£*02
1.3*56E»01
2.3985E«00
3.0370E*00
8.9327E-01
5.3227E*00

HOLE F R ACT IONS

*.2378E-Ol
7.3371E-02
<t.20S3E-01
5.6247E-08
1-17202E-06
3.0762E-06
7.9072E-02
3.2*576-03
1.0536E-12

REFLECTED SHOCK
1.9952E»0<.
7.8733E»01
7.8363E*01
*.968",E*02
1.5155E«01
2.<.986E*00
3.2337E»00
9.0206E-01
5.62706*00

4.5883E-01
. 2.5198E-02

*.3866E-01
4.882*E-09
5.2166E-OT
1.0877E-06
5.7138E-02
2.0172E-02
7.859*E-10

US1 • 4.00E»0* M/SEC
XHE • .25

JTANOINC SHOCK
1.59«9E*04
7.2956E«C1
6.9171E»01
4.6107E»02
l.'.4»'.E«01
2.4669E»00
3.1605E»00
9.0490E-01
5.79HE*00

MOLE FR ACT IONS

«.4629E-01
3.832*E-02
4.3628E-01
1.2302E-08
7.9950E-07
1.5586E-06

. 6.9101E-02
1.0001E-02
*.9927E-11

REFLECTED SHOCK
2.2828E»0',
8.7262E*Ot
7.8222E»01
5.5442E*02
1.635*E»01
2.5700E»00
3.3','.4E»00
9.1642E-01
6.1280E*00

*.7675E-01
1.30*8E-02
».35*4E-01
9.5125E-10
2.2264E-07
4.9988E-07
3.3461E-02
4.1289E-02
2.3826E-08



TABLE.I. -Continued

<20N/m

PI - 2.
XH2 «

P" ••' ' - '
T' —' '
RHQ ' '
H " "
A ''

s :' '
/ '•' "

GAME _ '
U ' • '"'

SPECIES

E-
H

H* ' ' •
H2 '•' ' '
H- ' •-' ""
H 2 * '
HE •'" "
HE*
HE** '

PI = 2.
XH2 = .

P •
T

RHO
H. /
A :

s. ' ;i
GAM6 "
U

5 PEC I £ S

E- .
H
H*-' ' :
H2
H'-..

H2* '": -"
HE '

HE*'

HE**' . '

005*01 N/SO-M
Tj" • •-

MOVING SHUCK
- i .'6434E* 03 ' •
•4'. 7863E»01
I. 32255*01' '
2. 78707*02
l.J147E*0;

•2.3294£*00
2.5962S»00
8.2862E-01

-2 .2439E*Oi '.

3.2594E-01
2.5168E-ai

' J. 25876-01
?. 84735-07

; 1.49896-Oc '
U9735S-06

. '/.0224E-02'
" (>.9to4 7E-0 5

4.37636-19"'

00"E*01 N/S4-M
75 ' '

MOVINO SHOCK
1 . (JD56E * 0?
4,96S6E»'H -
i- .3407F*31

' 3.J5916»02
1.0604E»0\
2.39106*00
2. 71045*30
8.35056-01

3.5434E-01
1.9921E-J1

'. 3. 542 16-01
1.67I4E-07
1.2S97E.-36'
l.7069E.-Ot
"•J.21116-U2
1.2708F-04

. 5.69656-18

, US1 = 4.206*04 M/SEC
• XHf. = .'25

STANDING SI-CCK
1.7b35E»'a4

.7 .9834E*01 '"
6. 84325*31
5.0851E»C2
t .5323E*C l
2 .5325E*00
3.26456*00
9.J087E-C1 "

•'' (>.-2785EfOD

— HOLE FR fiCT IONS

"' • '2. J263E-02
4.3920E-01
2. 66 7 IE- 09
3.6162ET07'

' ' 7.58176-07
•'' -5. 18456-02

2.47356-02 '
1.5953E-09

' ' '

REFLECTED SHOCK
2.5942E»04
9.9196E*"!

' 7.63726*01
6.1782E*02

! " 1.8443E»01
' ' 2.6408E»00

' 3.43796*00
' •9 .9745E-01

. 6.8214E*00

4.. 90966-01
6.2186E-03
4. 30106-01
1.2919E-10
7.7470E-C8

. 1.8939E-07
1.18536-02
6.08666-02

' 7.51626-0/

, US1 = 4.40E«04 K/SEC
XHE = .25 '

S T A N D I N G SHOCK
1.97376*04 ''

•8 .71836*01 '
6.74216*01
5 .58036*02 .
1. t4CCE»;i'
2 . 5 9 5 3 6 * 0 0 .

. 3 .35776*00 '
9.1B796-01

'6 .77226*00

— WOL^C fPJCTICNS.

. . 4.7831E-01
1.1403E-32'
4 .3533E-C1
6.3082E-10
1.6952E.-07
3 .7845E-07 .

, 3.0968S-02
' 4 .3487E-02

2.8215E-08

. • V •

REFLECTED SHOCK
'2.S491E*04
'l.2073E»02
7.0113E»01
6. 9269E *02
2.1687E*Oi
2.71065*00
3.46416*00
1.1182E».00

,' 8.05146*00

4.97726-01
2.40926-03

, . 4.2812E-01
7.0171E-12
l.8129E->>8

-4.5209E-08
2.2139E-03
6.9488E-02
5.3429E^05

PI = Z.
XH2 *

P.
I- ',
RHO
H ..'.. . .. ..

4 ,
S-, .-
I .
GAME . .
U , -:'•

SPEC (E S •

t-
H
hi ' ,

h2 ...
H- • ,
H2* , . . _
t-l , ' ','
HE*
HE * * . -

PI = 2.
XH2 -

P . . -
r. , ' "
RHO '. . .
H " . '• -
» *
S •• /.
I. . .
G~AME
U-, . ." -

e op f r c (jrtc 1 1 >

6.-
H

H* .

h2 .•' , •
H-

H2» .
HE • ,
HE* -
*•£**.

005*01 N/.SU-M,
?5

MOVING SHOCK
' 1.97456*03 .
5.1728E*01
1.35046*01

,3.34286*02 '-.
1.11096*01
2.4531E»00 .
2.8266E*00
'b. 44106-01 ....
3.5589E*0! .

• 3.80876-01.
1.50056-01
3.8063F.-01 •
6. 7901E-J8 '
9.8372E-07'

. 1.37766^06
4. 82036-02.
2.4375E-04
3.5490E-17

006*01 N/SO-M,
75

MOVING SHOCK
2.1497E*03 -
5.4l44£»0l
1.14936*01
3.63896*02
1.1689E»01 .
2.51536*00 •

,2.9424E*00
8.57676-01 .

,3.71346*01

4.0526E-OJ
1.0504E-01
4.0474E-01

, 3.9075E-08'
6.921BE-07
1. 00826-06
4.4451E-02

• 5.1282E-04
4.4249E-16

US1 - 4.60E»04. M/SEC .
.. ..XHE = .25

STANDING SHOCK
; 2.15036*04
•9.6587E*01-
6.4834E*01
6.09066*02

• 1.8076£«01
, 2 . 6 5 5 2 6 * 0 0
, 3;4339E«00
.9.8510E-01
7.42126*00

MOLE FRAC> tUNS

.4.9037E-01
6.I216E-03
4.3070E-01
1.194SE-10
6.9637E-C8
1.6688E-07

• 1.3125E-02
5.9674E-02

.4.6S54E-07

' - '

REFLECTED SHOCK
. 3.32366*04
" 1.48016*02

6.41486*01
• 7.7*93E»02

2.34726*01
2.7733E»00
3.50056*00
1.0634E*00
9.50126*00

5.0007E-01
1.1435E-03
*.2737E-01
4.90186-13

, , 6.6513E-09
. 1.2211E-08

6.4724E-0*
6.88*1E-02
1.9307E-03

US1 - 4.806*04 N/SEC . •
XHE • ' .25

STANDING ShCCK
..2.2925E»04.
,1.1028E*02
5.9796E*3l
6.6C67E*02
2.0431E»01

- 2.7110E»00
3.'4 7646*00.
l.0888E*00

.«. 39196*00

HOL E FR ACT (CNS

. 4.9661E-01
2.97216-03
4.2851E-01

. . 1.43566T11
• .2.28026-08

.5.80COE-08
3.8234E-03
6.80806-02
1. 0333E-05

REFLECTEO SHOCK
3.64766*04
l.«*93E»02

. 6.18656*01
.8.51086*02
Z. 37626*01

. . 2.82226*00
3.93226*00

. 9.57666-01
1.0356E»01

5.0*55E-01
8.1405E-04
4.2385E-01
1.28426-13
4.7306E-09
6.35636-09
3.6502E-0*
6.01246-02'

• 1.0289E-02



TABLE I. -Continued

•'20N/m

PI » 2i
XHJ . .

-. • - ^

P .- . -' .
T ' -^
RHO-: •
h' "
A * '
S
I •
GAME
0- - : '

SP6C IES

E- .
H •• . :
h* "
H2 - . ' '
H- • •• ' .
H2* . ' • -.
HE
HE*-- • -J
HE** >

PI = 2.
XH2 =

p - •• •
T i • '
RHO '
H s .: .=.
A '.• • ' : '•'.
S'. .:•::•
I
I>AME: . •
U." ! " -'

S P E C I E S -

e- •
H
H*.
h2 '
H- . .-

H2»
HE
H6*,
H6»» , .

006*01 'N/SQ-K.
75

MOVING SHOCK
2.3303E»Oi • -
5.7215E*Ol
1.33386*01
3.9*716*02
1.2393£*01
2.S770 f»OC

• 3 * 0 5 3 6 6 * 00
e.7d68E-01
3. J645£*01

i. 26916-01
6.55676-02

• 4.25656-01
1.331*6-08

• *.1567E--07
' 6 .36376-07 '

8.0607E-G2
• 1.2625E'-03 :

006*01 N/Su-M.
75

MOVING SHOCK
2.5153c*OJ
t. 1340E * 01

- 1 . 300*6*01
- -4 .26726*02

1 • 323o£*01
2.63716*00
? . 152DE* 00 •
9.32296-01
4.313VE*Ol

.4.4480C-31

» V. 40975-01
• 3.12506-09

2.00256-07 '
- 3. 26816-07

7. 548dE -02
.- J. 82636-03

3.3486E-13

US1 * 5.006*
XHE' - .25

STANDING St-OCK
2.39 34E+04
1.27t2E«02
5.372CE*01
.7.1257E*02
2.2392E»01

; 2.7620E*00
3.4913E»00

' 1. 125*E*CO
9.5922E*00

MULE FR ACT I DNS

• 4.98756-01
• ' 1.51466-03
' .4.28136-01
• 1.5905E-12

8.0817E-09
' • ;1.91S9E-08'
•' . 1.18C46-03

7.0231E-02
1.9532E-04

0* M/SEC

REFLECTED SHOCK
3.91506*0*
1.80186*02
6.07326*01
9. 2401E *02
2.**27E*01
2.86616*00
3.57776*30
9.2561E-01
1.08716*01

5.1086E-01
' 6i7665E-0*

*. 18596-01
5.9989E-1*
4.0861E-09
*.38**E-09
2.33366-0*
*. 70126-02
2.2631E-C2

US 1 • 5.20E*C* M/SEC
XrtE * .25

STANDING SI-OCK
2.46396*04-
1.4*726*02
*. 86266*01
7.65'i4E«02
2.3235E»01
2.dP76E»OC
3.50116*00
1.06556*00
1.0718E»31

MOLE F R A C T I O N S

j.30166-01'

4.2751E-01
2.74C3E-13
4.0962E-09
7.89496-09
5.4175E-0*

' • 6.90756-02
1.78886-03

REFLECTED SHOCK
*.1215E*0*
1.92106*02
5.9144E*01
9.9723E*02
2.54466*01
2.90?7E*00
3.6276E*00
9.2918E-01
1.13026*31

5.17596-01
5.79936-04
4.12926-01
3.18976-14
3.6109E-09
3.1988E-09
1.40236-04

' 3.28866-02
3.5890E-02

PI - 2.
XH2 • .

P
T
RHO
H
A
S
I
CAME
U

SPECIES

E-
H .
H*
H2
H-
H2*
HE
HE*
HE»»

PI • 2.
XH2 ' .

P
T
RHO
H
A
S
I
GAME
U

SPEC I E S

E-
H
H*
h2
H-

H2*
HE

HE*
hE**

OOE»01 N/SQ-M,
75

MOVING SHOCK
2.7054E*03
6.63796*01
1.2607E*01
4.5992E*02
1.3876E*01
2.695*6*00
3.2329E*00
8.97226-01
*. 15*56*01

4.58706-01
1. 71006-02
t.*687E-01
5. 981 76-10
d.*692E-08
l.*779E-07
6.5506E-02
1.1823E-02
1.5358E-11

OOE*01 N/Sfl-M,
75

MOVING SHOCK
2.90*06*03
7.11876*01
1.23*8E»01
*.9**1E*02
1.4*266*01
2.75006*00
3.3037E*00
8.8*866-01
4.30026*01

4.7029E-31
•(.42806-03
4.4*616-01
l.*925E-10
4.09386-08
7.5018E-OB
4.99976-02
2.5676E-J2
3.0690E-10

US1 * 5.40E»0* M/SEC
XHE * .25

STANDING SHOCK
2.5375E*0*
1.5895E.02
4.53236+01
8.2117E*02
2.33516*01
2.85016*00
3.52236*00
9.73976-01
1.1542E*01

MOLE FRACTIONS

5.0317E-01
6.72376-0*
4.25186-01
8.2565E-1*
2.8077E-09
4.3015E-09
3.2678E-0*
6.3306E-02
7.3413E-03

REFLECTED SHOCK
*.2998E»0*
2.05116*02
5.70*5E»01
1.073*6*03
2.68906*01
2.95266*00
3.67496*00
9.5930E-01
1.17U2E*01

5.2380E-01
*. 9346 6-0*
4.07686-01
1.66466-14
3. 13116-09
2.3030E-09
7.2405E-05
1.979*6-02
4.8162E-02

US I ' 5.60E»0* M/SEC
XHE ' .2!

STANDING SHOCK
2.6578E*0*
1.70<i6E«02
*.38,28E*01
8.8063E«02
2.3733E*01
2.8899E*00
3.5575E»00
9.28836-01
1.2095E*01

MOLE FR ACT I ON S

5.08096-01
S. 525*6-04
*. 21096-01
3.7923E-1*
2.32516-09
2.9182E-09
2.1U06E-04
5.31C8E-02
1.6947E-02

REFLECTED SHOCK
4.538*6*0*
2.2276E*02
5.*B55E*01
1.15686*03
2.90976*01
2.99496*00
3.71*06*00
1.02336*00
1.2*556*02

5.2881E-01
4.0617E-04
4.03*76-01
7.6266E-15
2.61336-09
1.56136-09
2.802*E-05
9.2249E-03
5.8060E-02



TABLE I.-Continued

20 N/V

PI = 2.005*01 N/SJ-M,
XH2 = .75

US1 = 5.806*0* N/SEC
XHE = .25

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P
T
RHO
H
A
S
z
GAME
U

SP6C IE S

t-
H
H*
H2
H-
h2»
HE
HE*
HE**

PI = 2.
XH2 =

C
T
RhO
H
A

S
I
0&ME
U

SPEC I E S

E-
H
H*

H2
H-

H2*
HE
HE*
HE *»

3.11006*03
7.6066F»31
1.21236*01
5.30156*02
1.51536*01
2.8033E*00
3.37266*00
8.9511E-01
*.**65E*31

"..81116-01
i. 560*6-03
*. 39216-01
*. 272 36-11
2.1182E-03
4.0*9*6-06
3.22285-02
4.1*006-02
3.5909E-09.

005*01 N/SU-M
75

MURING SHOCK
3.319dE»03
a. 19*5£*31
1.1799S*Oi
5.67C5E»03
1.62o5?*01
2.854*6*30
3.*337J*00
S. 40265-0'.
4.58()*E»01

..9034E-01
3.1769E-03
^.33676-01
1.0S86E-11
1.01656-08
2.05546-00
1.61446-02

' 3.66646-U2
3.91016--:8

2. 79*1E»0*
1.8381E»02
4.29176*01
9.4295E*C2 •
2.4*51E»01
2.92926*00
3.6008E*00
9.1875E-01

. 1.25346*01

— MO L E - I ~ P A C T [ ON S .

5.14C06-01
4. 77606-04
4.16C96-01
2.08976-14
2.06716-09
2.1717E-Q9
1.43206-04
4.06646-02
2.8022E-02

, US1 ' 6.00F»(
XHE • .25

STANDING SHOCK
2.*047E»04
1.9075E*02
4. 1790E»01
1.0066E»03
2 .54256*01
2.9672E»00
3 .&43SE»CO
9. 502'if-Ol
1.29426*01

- MOL 6 FR AC T I ON S

5.19756-01
4.17S56-04
4.1123E-01
1. 21116-14
1 .84d5E-09
1.65256-09
d.8C89E-05
2.8524E-02
3.99966-02

4.81906*04
2.*815E»02
5.19686*01
1.2510E»03
3.19*6E*01
3.0371E*00
3.73696*00
1.10066*00
1.35356*01

5.1169E-01
3.15056-04
4,01096-01
2.8223E-15
2.0027E-09
9.5382E-10
7.5229E-06
3.18436-03
6.37096-02

)* M/S6C

REFL6CT60 SHOCK
5.07156*04
2.80576*02
4.8261E»01
1.35276*03
3.4613F»01
3.079*6*00
3.7*546*00
1. \4016 *00
1.48346*31

5.32766-01
2.3453E-0*
*.0326E-01

: 9.2893E-1C
l.*108E-09
5. 47506-10
1.7116E-06
9.8909E-04
6.5758E-02

PI • 2
- XH2 =

. ~.

P
• T
RHO
H • ."•

• A
S
I
GAME
U

S PEC-IE S

•E- - . '
H • - . - . '
h* •
H2
M-
H2* •
HE
HE*
HE**

PI • 2.
XH2 = .

: P
T
RHO -.".

h
A
S ,
I.
GAME
u "

S P E C I E S

f-
H
H* • .
HZ. . .'.
H-
H2*
HE
HE*
hE»»

.006*01 N/SQ-H,

.75

MOVING SHUCK
3.5276E»03
9.0550c»0t
1.1208E»01
6.3*95E*02
1.8079E»01
2.9030E*00
3.47506*00
1.03856*00 '
4.718*6*31

. 4.9652E-01
' 1. 58066-03

4.29976-01
1.8089E-12
3.79056-09
8.402*6-09
5.3753E-03
6.65496-02
i. 28036-07

,OOE*01 N/Su-M,
.75

MOVING S"OCK
?.7307E*03
l.J270E»32
1.0«OOE*01
o.<i372E>0^
2.00576*01
2.9*756*00
3.*S286*00
1.12155*00
*. 83*2E>01

1.989DC-01
T.3121E-0*
*.2B73E-01

. 2.125*E-13
1.173BE-09
>. 88556-09
.1.35356-33
'.0210E-02
1.33*»E-05

US1 > 6.20E.O* M/SEC
XHE = .25

•STANDING SHOCK
2.9339E*0*
2.0l*4E»02
3.95*7E«01
1.0695E*03
2.6709E»01
3.00686*00
3.6830E*00
9.6J52E-01
1.3352E*01

MOL E FR ACT IONS

5.2*85E-01
3.5591E-0*
«. 06926-01

•6.5336E-15
1.55S6E-09
1.1935E-09
*.6927E-05
I.773SE-02
5.00S3E-02

REFLECTED SHOCK
5.185*6*0*
3.1**7E»02
*.3995E»01
l.*558E*03
3.6831E*01
3.12036*00
3.7*806*00
1.15096*00
1.61586*01

5.3308E-01
1.T516E-0*
*. 000*6-01
3.25806-16
9.5622E-10
3.2067E-10
*.*8206-07

3.62066-0*
6.63*06-02

US1 - 6.*OE*04 M/SEC.
XHE - .25

STANDING SHOCK
2.8722E*0*
2.1*OJE«02
3.61366*01
1.1300E*03
2.8396E*C1.
3.0*8*6*00
3. 7138E*CO
1.0l*5E*00
1.38866*01

MOL E FR ACT IONS

5.2B78E-01
2.8965E-0*
*.0361E-01
3.0368E-15-
1.20<i26-09
7.897SE-10
2.0*256-05
9.*27*E-03
5.7869E-02

REFLECTED SHOCK
5.1316E»0*
3.*729E»02
3.9*1*E*01
1.5523E*03

. .3.8758E»01
3.15996*00
3.7*896*00
1.1538E*00
1.72636*01

5.33206-01
1.32*66-0*

. 3. 99996-01
l.2*90E-16
6.3575E-10
1.937*E-10
1.*1026-07
1.612*E-0*
6.6525E-02



TABLE I. -Continued

'20N/m

PI = 2
XH2 •

P • •
T
RHU .
H . •
A
S

.Z.
GAME
U

SPFC IE S

E-.
H
H* •
H2 :
H-
H2*
HE , -
HE*
HE**.

PI - 2
XH2 «

P
T
RHO • .
H. •
A. '. .- '
S . •• -
Z
GAME
U '

e per Iff3rcl> 1 1 3

E-
H
H* .
H2
H-T

H2*
HE
HE*
HE**

.OOE»01 N/SUTM

.75

MOVING SHOCK
3.9355E*03
1.1619E»02
9.6835E*00 .
6.8352E*02
2.1431E*01
2.9859E*00

•3.4978E*00
1.13016*00
4.9452E*01

4.9969E-01
. 3.9025E-04
, 4.2845E-01

3.1087E-14
4.3872E-10
1.10776-09 '
4.2087E-04
7.0865E-02
1.6715E-04

.006*01 N/SO-M

.75

MOVING SHOCK.
4. 14936*03' - -
1.29686*02
9.1317c»00
7.2457E*02

., 2.19746*01
3.02156*00
3.5038E»00
1.06276*00
5.0605E*01

S.0054E-01
2.45256-04
4. 27866-01
6.53056-15
2.1986E-JO
J.1044E-10
1.B150E-04
6.96626-02
1.50756-03

t US1 = 6.606*04 M/SEC
* ' XHE •= .25

STANDING SHOCK
• 2.8020E*04

2.29216*02 '
• 3.2752E»01

1. 189SE*03
3.03266*01
3.087CE*CO
3.73266*00

' I.0749E»00
1.45886*01

~ MOLE FRACTIONS

5.3U6E-01
• ' 2.3057E-04

4.0163E-01
1.3083E-15
9.0270E-10

' , 5.0318E-10
7.6436E-06
4.4138E-03
6.2556E-02

REFLECTED SHOCK
5.08866*04
3.81326*02
3.55926*01
1.6534E*03
4.06316*01

. . 3.1968E*00
3.7493E + 00
1. 15*7E*00
1.85116*01

5.3325E-01
1.0226E-04
3.9997E-01
5.252*E-17
4.3045E-10
1.22846-10
5.02856-08
8.1909E-05
6.6597E-02

« ' US1 - t.BOt »0* X/SEC •
1 XHE - .25

STANDING SHOCK
• - ' • ' 2.7571E»04

2.4670E*02
2.9867E*01
1.25116*03
3.21266*01
3.12156*00

• • 3. 7*19E*00
1.11806*00
1.547lE*Ot

~ MOLE FRACTIONS

- ' 5.3232E-01
1.8333E-0*
4.00686-01
5.6262E-16
6.70656-10

• 3.22UE-10
2.7224E-06
1.9775E-03
6.4831E-02

REFLECTED SHOCK
5.0954E»04
«.1650E*02
3.26286*01
1.75546*03
4.24716*01
3.23016*00
3.74956*00
1.1551E»00
1.96046*01

5.3327E-01
8.10176-05
3.9997E-01
2.44HE-17
3.01336-10
8.24646-11
2.02466-08
4. 68586-05
6.66286-02

PI -
XH2 -

P
T
RHO
H'
A
S
Z
GAME
U

2.006*01 N/SO-M, USl . 7.00E*04 H/SEC
.75

MOVING SHOCK
4.37866*03
1.4086E*02
6.83166*00
7.67126*02
2.19026*01
3.05466*00
3.51986*00
9.67S8E-01
5.1877E*Ol

XHE « .25

STANDING SHOCK
2.7713E»04
2.6796E+02
2.76076*01
1.3152E»03
3.38396*01
3.1540E»00
3.7463E»00
1.1407E»00
1.6572E»01

REFLECTED SHOCK
5.24I7E»04
4.5349E*02
3.08266*01
1.8671E»03
4.4321E*01
3.2582E»00
3.7»96E*00
1.15526*00
2.08046*01

SPECIES MOLE FRACTIONS

E-
H
H*
H2
H- ' '
H2»
HE
HE*
HE»»

5.02816-01
1.831 26-04
4.25986-01 '
2.2700E-15
1.5036E-10
3.03296-10
1.0592E-04
6.5011E-02
5.9097E-03

5.32876-01
1.45766-04
4.0025E-01
2.4144E-16
5.0035E-10
2.0812E-10
9.248«E-07
8.J174E-04
6.5B81E-02

5.3329E-01
6.6600E-05
3.9997E-01
1.3000E-17
2.24116-10
5.9917E-11
9.2312E-09
2.9844E-05
6.6643E-02

.17



TABLE I. -Continued

PI = 5.
XH2 -

P
T .
RHO! ,
h • ' -.
A ;

S.
I
GAME
U- ' :

SPEC IES

E-
H
H*

H2 • ; .
H-
H2» -. . •
HE
HE* -: :
HE**

PI » 5.
XH2 *

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

67.
H
H*
H2
H-
H2»
HE-
HE*
HE»»

00=*0l N/SO-M,
75 ' '

HOMING SHOCK
1.3047E»01
3.29856*00
3.95586*00
3.3724E»00 .
1.8070E*00
1.0565E»00
1.0000E*Od
9.8989E-01

, 2.4984F»00 .

3.1621E-50
•1.4232E-08
6.4366E-20
7.5000E-01
5.7920ET57

i 1.101 76-20
2.500JE-01
1.0734E-65
J.

OOE*01 N/Sg-Mt
75

MOVING SHOCK
2.0559E»01
4.5941E»00
4.4749E»Oi)
4.7619EOO
2.1139E»00
1.0849EO3
l.OOOOEtOO .
9.7263E-01 .'

.'3.24506*00

4.44BSIE-B2
1.1430E-05
7.2054E-20
7.4997E-01 '
9.1290E-38
3.3278E-21 "
J.5JOOE-01
2. 29276-55
3.

US1 = 4.00E*03 M/SEC ,
. XHE = .25

STANDING SHOCK
2.7313E*01

. 4. 1S06E*00
6.'5810E>00
4.2793E»00
2.01616*00
1.0581E*00
1.0000E«00
9.7925E-01
1.4979E«Op

. 1.88£8E-3«
2.8113E-06
6.9718E-20
7.50COE-01

; 3.5566E-40
5.6648E-21
2. 50COE-01
6.13C4E-57
3.

. • - - :

REFLECTED SHOCK
6.76346*01
5.«066*00
1.1396E»01
6.2957E»00
2.3563E*00
l.C739E»00
1.0037E»00
9.3554E-OI
1.3302E*00

8.1823E-20
1.4250E-03
1.52086-19
7.4875E-01.
3.5891E-24
5.0701E-21

. 2.49826-01
2.69696-47 .

.0. , • .

US1 " 5.00E«03.M/SEC
XHE - .25

STANDING .SHOCK
5.4272E»C1
6.11S5E.OO
8.8574E*00

', 6.5434E«00
2.3759E»00
1.0b87E»00
1.00136*00

.'9.21316-01
.1.63576*00 .

MOL6 FRACTIONS

4. 58726-^19
2.5336E-03
5. 19546-19
7.4778?-Cl
1.9658E-23
1.4485E-20
2.4968E-31
2.4800E-46
0.'

•REFLECT6D SHOCK
1.17086*02 :
7.61936*00
1.51256*01
9.1558E*00.

' 2.5336E*00
1.10676*00
1.01626*00
8.29206-01.

' li 36246*00

. 2.76286-15
3.19856-02
2.67326-15
7.2201E-01 •-
1.9022E-19
8.9407E-17
2.46COE-01
4.4960E-36
0.

PI = 5.
XH2 - .

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-

H»

H2
H-
H2»
HE-
HE*
HE»»

PI » 5.
XH2 - .

P
T
RHO ;:
H
A . •

S
z
GAME
U

SPEC IES

E-
M
M*
H2
H-
H2*
HE
HE*
HE**

OOE*01 N/SU-Mt
75

MOVING SHOCK
2.9950E*01
6.046bE*00
4.9456E»00 . •
6.4696E»00
2.35&9E*00
1.1I2!E*00
l.0014E»00
9.1731E-01
4.0026E*00 .

4.8005E-19
• 2.8648E-03

J.4399E-19
7.4749E-01
1.5180E-23
1.1352E-20
2.4964E-01
1.5897E-46
0.

00^*01 N/SU-N,
75

MOVING SHOCK
4.1729E*01
7.21096*00
5.7087E*00
8.5232E*00
2.4629E»00
1.13936*00
1.0137E*00
8.2986E-01
4.8265E*00

1.4348E-15
2.6960E-02
1.4131E-15
7.2641E-01
1.5784E-19
2. 198 IE-IT
2.4663E-01
1.4260E-39
5.

US1 = t. 006*03 M/SEC
XHE * .25

STANDING SHOCK
9.94T8E«01
T.7310£«00

• 1.2606E«01
• 9.54576*00

2l5428E*00
1.1205E*00
1.02076*00
8.193tE-01
1. 56786*00

MOLE FR ACT ION S

1.4448E-14
' 4.0583E-02

1.4166E-14
7.14496-01
3.64CEE-18
2.85S2E-16 •
2.44936-01
4.92266-37
0.

REFLECTED SHOCK
- 1.8192E»02

8.6402E*00
1.9997E*Ol"
1.24986*01 <
2.6956E»00 .
1.14246*00
1.0S29E*00
7. 98746-01
1.3191E*00

' 6.88546-13
1.00496-01
6. 75056-13

• 6.6207E-01
. 4.00S5E-16

1.3894E-14
2.3T446-01
3.12966-33
0.

US1 - 7.00E*03 M/SEC
XH6 - .25

STANDING ShOCK •
1.7539E»02
8.78346*00
1.8768E»01
1. 3321E*01
2.7269E«00
1.1566E*00
1.0641E*00
7.9559E-01
1.4638E*00

MOLE FRACT IONS

1.1988E-12
1.2052E-01
1.1761E-12
6.4455E-01
7.0067E-16
2.3357E-14 .
2.34S4E-01
8.7696E-33
a.

R6FL6CTED SHOCK
2.8472E*02

•9.476T6»00
2.71536*01
1.66246*01
2.'88246*00
1.18306*00
1.10646*00 •
T. 92366 -01
1.28666*00

1.2504E-11
1.92386-01
1.2270E-11
5.816TE-01
1.2825E-14
2.47366-13

• 2.2595E-01
2.01276-30"
0.



TABLE). -Continued

p. -SON/m

PI » S.OOE*01 N/SO-H. - US1 <• 8.006*03 M/SEC
XH2 • .75 '•'. XHE = .25

MOVING SHOCK STANDING SHOCK
P
T - . ;
RHO
H
A
S '
I . • •
GAME
U

SPECIES

E- ,- .'
H .
H*
H2
H-
H2*
HE .
HE*
HE»»

PI « S.
XH2 - .

P
T • •
RHO
H "
A .. • •
S
I
GAME
U

SPEC IE S

E- •'.
H .
H*'
H2
H- .• ' - •
H2»'
HE
HE*
HE»»

5.5926E*01
7.9726E»00
6.7*876*00
1.0914E*01
2.5730E»00
1.16876*00
1.0395E»00
7.98876-01

-5.6953E»00

7.41686-1*
7.5922E-02
7.31676-14

. 6.8357E-01
• 1.5960E-17

1.0171E-15' '
2.4051E-U1
4.0364E-36
}.

006*01 N/SQ-M,
75

MUVINU SHOCK
7.22566*01
8.5*70E-*OC
7.86866*00
1.36236*01
2.69166*00
1.20126*00
1.0744E»00
7.88956-01
6.56776*00

9.0365E-13
1.3842fc-01
D.9242E-13 .
6.2888E-01
3.06326-16

.1.15376-14
' 2.32706-01

, 1.71606-33
J.

2.92776*02
- 9.6396E*00

2.70*1E*01
1.7811E*01
2.92826*00'
1.1982E*00
1.1234E*00
7.9176E-01
1.42386*00

MOLE FRACT IONS

1.9997E-11
' 2.19J1E-01

1.9622E-11
5.5776E-01

' • -2.1364E-1*
3.96406-13
2.2254E-01
B.5758E-30
3.

REFLECTED SHOCK
4.42876*02
1.02646*01
3.6719E*01
2.15866*01
3.0929E*00
1.2291E*00
1.17506*00
7.9324E-01
1.28316*00

1.16816-10
2.9784E-01
1.1472E-10
4.8939E-01

. 1.8703E-13
2.28246-12
2.1277E-01
4.0343E-28
0.

US1 - 9.006*03 M/SEC
XHE ' .25

STANDING SHOCK
4.56806*02
1.0416E»01
3.67016*01
2.2955E»01
3.14346»CO

• 1.2452E*00
1.1952E«00
7.9372E-01
1.4097E»00

MOC6 FRACTIONS

1.68966-10
•3.26636-01
1.6595E-10

- 4.64206-01
2.81236-13
3.2923E-12

. . 2.09176-01
2. 01926-29
0.

REFLECTED SHOCK
6.5869E*02

- 1.10256*01
. 4.75586*01

2.72746*01
3.3234E*00
1.28036*00
1.2561E*00
7.5756E-01
1.29846*00

7.1808E-10
4.0778E-01
7.0601E-10

• 3.9319E-01
1.6041E-12
1.3674E-11
1.99036-01
2.9039E-26
0.

f\ - 5.
XH2 • .

P
T
RHO
H '• •'
A
S '
I
CAME
U

e per tecar El. led

E-
H '
H*
H2 . ' -
H- .
H2*
HE
HE*
HE»»

PI • S.
XH2 - .

' P ' -
T '
RHO '
H '
A : 1 '
S
Z - '
CAME
U '

SPEC'IES '

E-
H . •
H* --
H2 '•
H-
H2»
ME
HE* ' -
HE»»

00e»01 N/SQ-N,
75

MOVING SHOCK
9.05326*01
9.02866*00 '
8.9822E*00
1.66*26*01
2.81456*00
1.23686*00
1.116*6*00
7.8592E-01
7.4270E*OC

' 5.42416-12
2.08*7E-01
5.3603E-12
S.6759E-01
2.510*6-15
6.62466-1*

•2.2394E-01
7.85066-32 •
3.

OOE»01 N/SU-N,
7S ' .

MOVING SHOCK
1.10766*02 •'
9.*612E*00
'1.00536*01
1.997*6*01
2.9*2*6*00
1.27536*00
1.16*66*00

.7.8573E-01 '
8.27716*00 -

2.2579E-11
2.82706-01
2.2327E-11
5.026*6-01

. 1.32756-1*
2.651*6-13
2.1*666-01
1.16816-30
0. ' " •

_ US1 • l.COE»0* M/SEC
XHE » .25

STANDING SHOCK '
6.68116*02
1.11596*01

. 4.68696*01
' 2.86926*01

3.37386*00
1.29676*00 •
1.27756*00
7.98*96-01
l.*2556*00

MOLE FRACTIONS

9.79386-10
•• 4.3*426-01

9. 63556-10
3.69896-01
2.2239E-12
1.8052E-11
1.9570E-01

. *. 8 04 7 6-26
o;

REFLECTED SHOCK
.3423E»02
.1800E»01
.8TO*E*01
.3667E*01
.5T80e»00
.3362E*00
.3485E»00

8.04S1E-01
1.3398E*00

9.53TTE-09
5.1695E-01
3.484AE-09
2.9T6TE-01
1.0063E-11
6.3147E-11
1.8538E-01
1.3057E-24
1.1660E-89

USt • 1.10(*04 M/StC •
XHE - .2*

STANDING SHOCK'
9.28606*02
1.19126*01
5.69316*01
3.5027E*01
3.62536*00
1.3519E«00
1.36936*00
8.05786-01
l.*639E«00

MDI f PfiArTlnM^nuLC rnflt i iuro

*. 46386-09
5.3945E-01
4.4001E-09
2.77986-01
1.25996-11
7.63686-11

; 1.8257E-01
1.92986-24 '
8.61206-90

REFLECTED SHOCK
1.2T27E»03
1.2644E*Ol
6.9350E*01
*.0778E*01
3.8677E»00
1.3960E*00
1.4513E*00
8.1520E-01
l.4024£*00 •

1.60926-08
6.2194E-01
1.58926-08

• 2.0580E-01
5.3423E-11
2.5342E-10
1.7226E-01
5.1396E-23
7.76276-84



TABLE I. -Continued

• 50 N/ m

PI « 5
XH2 •

P
T
RhO
H
A
S
z-
GAME
U

SPEC IE S

6-
K
H*

H2
H-

M2«
HE
hE»
HE**

PI = S
XH2 »

P
T
Rhb
H
A

S .
Z
GAME
U

SPEC IE S

E-
M
h+
H2
K-
H2»
ME
HE*
HE**

.306*01 N/SJ-M,

.75

MOV INI, SHOCK
1.3293E»02
9.8683E»00
1.105*E*01
2.3619F*11
2.07665*30
1.3167E*00
1.2187EOO
7.8705E-01
9.1H7E*00

7.70856-11
3.56856-01
7.628*6-11
4.36016-U1
j.*95S6-l*
8.5651E-13
2.051*6-01
1.7309E-29
1.

.OOE*01 N/SO-H.

.75

MOVING SHOCK.
1.5700E»02
1.02656*01
1.1965E*01
2.7578C*01
3.21B*5*03
1.3636c*03
1.27826*30
7.89*85-01
S.9542^00

2.35706-10
*. 35306-01
2.33*S':-10
3.6912E-01.
1.9<r75E-'.3
i.<.07ot-12
1.V559F-0!
*.7919E-2a
J.

US1 = 1.20E*
XHE = .25

STANDING SHOCK
1.2372E«03
1.2730E*Ol
6.6139E*01
».1955E»01
3.9088E»00
1.«101E*00
1.469<iE*00
b.!67<iE-01
i.5266E«00

MO L 6 F K A C T I ON S

1.B751E-08
6.38S2E-01
1.8530E-08
1.9C?5E-01
O.C603E-H
2.8242E-10
l.701«E-01
5.7161E-23
8.75t6E-83

04 M/SEC

REFLECTED SHOCK
1.67666*03
1.36756*01
7.8*69E*01
4.86696*01
4.2226E*00
1.4589E»CO
1.5625E*00
B.3450E-C1
1.49526*00

7.8551E-08
7.2000E-01
7.7832E-08
1.2000E-01
2.7598E-10
9.95016-10
1.60006-01
2.26066-21
3.13736-78

US1 = l.JOE»04 M/SEC
XHE = .25

STANDING SHOCK
1.5865E«03
1.37236*01
7.35C1E»01
4.945?E«01
4.2522E*00
1.47026*00
1.574dE*03
B. 3667E-01
l.6228E*30

MULE FRACTIONS

0.66196-38
7.2958E-01
8.58776-08
1.11266-01
2.9856E-10
1.03106-39
1.5875E-01
2.46J2E-21
6.838SE-77

REFLECTED SHOCK
2. 152CE»03
1.5324E*01
B.3821F*01
5.75336*01
4.7823E»00
1.52436*00
1.6753E»00
8.90826-01
1.6568E*00

6.66236-07
8.06206-01
6.6307E-07
4.45706-02
2.0167E-09
5.17826-09
1.4922E-01
4.3451E-19
2.5465E-69

PI - S.
XH2 * .

P
T
RhO
H
A
S
I
GAME
U

SPEC IE S

E-
H
H*
H2

H-
H2»
HE
HE*
HE**

PI • 5.
XH2 • .

P
T
kHO
H
A

S
2
GAME
U

S P E C I E S

E-
H
H*

H2
H-

H2»
HE
HE*
HE»>

UOE*01 N/SU-H,
75

MOVING SHOCK
,8297E*02
.0662E*01
.27796*01
.18516*01
.3695E*00
.4068E*00
.3429E»OJ

7.9300E-01
1.0782E*01

6.42186-10
5.1070E-01
6.367*6-10
3.031*6-01
5.93256-13
6.0366E-12
1.86166-01
4.93766-27
3.

ao=»oi N/SU-MI
75

MOVING SHOCK
2.lCdl6»02
1.1J75?»31
1.34776*01
3.6*3dE*Ol
3.53276*00
1.45516*00
1.41256*03
7.9782E-01
1.16336*01

1.6614E-09
J.04J1E-01
1.6-.8-J6-09
2.3899E-01
1.66546-12
1.41546-11
1.7700E-01
5.9675E-26
).

US1 = l.*OE»C4
XHE - .25

, .-1

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.97066*03
1.5239E*01
7.71236*01
5.7*93E»01
4.77026*00
1.53026*00
1.67666*00
8.90586-01
1.78386*30

MOL E FH ACT IONS •"•

6.2738Er07
8.0712E-01
6.2*51E-07
*.3769E-02 •
U7859E-09
*.6580E-09
1.4911E-01
3.40S6E-19
2.42546-69

US 1 = 1.50E*0»
XHE • .2!

2.751*E»03
2.0478E.01

• 7.70006*01
'• 6.868*E»01

6.30*96*00
1.59296*00
1.7*506*00
1.11256*00
2.13986*00

6.54226-05
8.5364E-01
6.53866-05
Z.9SVE-03
8.0S09E-08
1.16*96-07
l.*3276-01
*. 27306-1*
1.14*86-51

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.3380E*C3
l.B665E*01
7.20126*01
6.59026*01
5.9008E.OO
1.58556*00
1.7395E»00
l.C72«E*00
2.17306*00

1. 81286-05
8.501SE-01
1.8110E-05
6.06686-03
2.73166-08
4.555*E-Ob
1. 43726-01
1.5S42E-15
B.16:6E-57

3.47196*03
2.89926*01
6.8182E»01
8.19936*01
7.21796*00
1.6*79E»00
1.756*6*00
1.02316*00
2.85376*00

3.89816-03
8.49626-01
3.8979E-03
2.**65E-0»
1.66506-06
1. 86 59 E- 06
1.4234E-01
1.1263E-09
1.1702E-35

50



TABLE I. -Continued

50 N/ m

PI - 5.
XH2 •= .

P •
T
RHO
H
A
S
2
GA.4E
U

SPECIES

E- . .
H
H*

H2 .
H-
H2* . ,
HE
HE*
HE**

U0c»01 N/SU-H,
75

MOVING SHOCK
2.4048E*02
1.1528EO1

.1.40356*01
4.13386*01
3.7133E»00 • •

'1.50526*00
1.48636*30
S.0475S-01
1.24166*01

4.35956-09
6.54356-01
4.33176-09
I. 77446-01
4.57346-12
3.24156-11'
1.68216-01
3.40066-25
1.30706-90

USl - 1.606*04 H/SEC
XHE » .25

STANJING SHOCK
2.65666*03
2.43756*01
6.2279E*01
7.45176*01
6.87806*00
1.63016*00
1.75006*00
1.109CE«00
2.80506*00

6.45776-04.
8.5519E-01
6.45696-04
6.5659E-04
3.96286-07
4.8033F-07
1.42866-01
1.16096-11
7.29006-43

REFLECTED SHOCK
4.1732E*03
3.4440E*01
6.79876*01
9.4481E*01
7.490LE*00
1.6867E*00
1.7823E»00
9.13976-01
3.22776*00

1.822TE-02
8.23176-01
1.B226E-02
9.6666E-05
5. 0302 E- 06
5.6367E-06
1.4027E-01
5.4439E-OB
1.4754E-29

PI = 5.00fc»0t N/SU-M,
XH2 « .75

USl - 1.706*04 M/SEC
XHE - .25

P
T
RHO
H ' >
A
S
I
GAME
U

C pCf ICCIrCU 1 C i

E-
H
H*
M2
H-

h2*
HE
HE*
HE**.

MOVING SHOCK
2.71906*02
1.20636*01
1.44176*01

.4.65506*01
3.9230E*00
1.55656*00'
1.56346*00
D.1606E-01
1.32196*01

l.255St-08
7.2072E-01
1.24926-Oa
1.1937E-C1
1.30906-11
1. 62446-11
1.59916-01
4.6772E-24
7.61736-87

STANOING SKOCK
2.98916*03
2.97956*01
5.70196*01
8.36586*01
7.2277E«00
1.66656*00
1.75946*00
9.9653E-01
3.3357E*00

• MOLE FRACT IONS

5.54146-03
D. 46656-01
5.54116-03
1. 75086-04
1. 84406-06
2.0589E-06
1.4209E-01
2.3813E-09
1.5401E-34

REFLECTED SHOCK
4.84646*03
3.7988E*01
7.0128E*01
1.06696*02
7.77256*00
1.7204E*00
1.81926*00
8.74176-01
3.42006*00

3.B125E-02
7.8625E-01
3.8123E-02
6.0387E-05
8. 4401 £-06
9.73aOE-06
1. 37426-01
3.6990E-07
1.6609E-26

PI " 5
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
h2
H-
H2«
HE
HE*
HE**

PI - 5
XH2 m

P
T
RHO
H
A
S
i
GAM6
U

SP6C IES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

.006*01 N/SU-H,

.75

MOVING SHOCK
3.04896*02
1.2784E»01
l.4532E»01
5.2070E»01
4.1971E*00
1.6084E»00
1.6412E*00
8.3959E-01
1.40056*01

4.62846-08
7.8139E-01
4.6126E-08
6.6287E-02
4.39486-11
2.0242E-10
1.52336-01
1.40496-22
6.67566-83

.006*01 N/SO-M,

.75

MOVING SHOCK
3.3884E*02
1.40406*01
1.4103E*01
5.7886E*01
4.68466*00
1.6593E»30
1.71126*00
9. 13386-01
1.47506*01

3.1620E-07
3.31246-01
3.1566E-07
2.2664E-02
2.30556-10
7.69586-10
1.4609E-01
1.43906-20
2.8472E-74

USl • 1.80E*
XHE • .25

STANDING SHOCK
3.34286*03
3.38616*01
5.55226*01
9.35216*01
7.42366*00
1.69946*00
1.78156*00
9.1494E-01
3.65756*00

MOLE FRACTIONS

1.7825E-02
8.23926-01
1.7825E-OZ
9.3485E-05
4.15386-06
4.64076-06
1.4032E-01
3.9273E-08
7.181SE-31

04 N/SEC

REFLECTED SHOCK
5.4545E»03
4.06736*01
7.20256*01
1.1901E*02
8.0566E»00
1.753 IE »00
1.86206*00
8. 571 OE -01
3.53526*00

6.01B4E-02
T.4530E-01
6.0180E-02
4.3384E-05
1.1389E-05
1.3536E-05
1.3427E-01
1.2599E-06
1.4S13E-2*

USl • 1.90E«04 N/SEC
XHE • .25

STANDING SHOCK
3.6156E*C3
3.68476*01
5.42016*01
1.03906*02
7.6544E»00
1.7327E»00
1.61346*00
8.7789E-01
3.83016*00

MOLfc FRACT IONS

3.5032E-02
7.92C1E-01
3.5031E-02
5.69656-05
6.3832E-06
7. 28866-06
1.37866-01
2.3170E-07
7.2719E-28

REFLECTED SHOCK
5.84826*03
4.2798E»01
7.1613€»01
1.31386*02
8.3239E»00
1.78726*00
1.90816*00
8.4843E-01
3.61026*00

8.29236-02
T.OJ08E-01
8.291TE-03
3.2486E-05
1.34836-05
1.6474E-05
1.31026-01
3.01766-06
3.5064E-23

51



..TABLE I. -Continued

• 50 N/ m2

PI = .5
XH2 *

• ' • .

•P • : •
T
RHO
H " '
A
S ' '
i
GAME
U

SPEC IBS

E-
H
H* ' .
h2
h- -
H2» "
I-E
HE* '
ME.** • ;

PI « 5
XH2 »'

P
T
RHO
H
A

. S
I
GAME
U . ".

SPEC IES

E-
H
H*
H2
H-
H2« ' ' '
HE
Ht»
HE**. ,

.OOE»01 N/SO-M,
.75 • •' '•".-' :

MOVING SHOCK
3.7178E*0?

'•-1.6987E»Ol
• 1.25396*01
.6.39*7E»01
5.719*E»00
1.70t>6E*00
1.7<,546»00
1.10326*00

1.5379E*01

1.0074E-05
d.5*13E-01
1.0070E-05
2.62166-03
3.578JE-09
7.1752E-09
1.4323E-01
<. 35506-17

~ 6.8664E-62

.006*01 N/SO-H,

. »5

MOVING SHOCK
*.0421E*02 ' .'
2.13276*01

" 1.0830E»01 .
7.02*9E»01

' 6.*8156*00 '•
1.7418E»00 '
1.7500E*00
1.12566*00
1.59286*01

2.9978E-0*
d. 56246 -.01
2.99766-0*
3.0297E-0*.

' 4.6419E-08
6.38336-08

' l.*286E-01
' *.*31dE-13
' 6.8642E-49

• US1 = 2.COE*04 M/SEC
• 'XHE » •''.-25' •'

STANDING SHOCK
: 3.5682E«03

3.90096*01
<,. 944 86*01

l.l*UE*02
~ 7.86226*03

1.77006*00
• 1.84986*00

8.56626-01
3. 88896*00 ~

HOLE FRftCT IONS

5.4014E-C2
7.5677E-01
5.4012E-02
3.5978E-C5

'• ' '7.7T20E-06
9.0562E-C6
1.3515E-01

'7.1774E-07
•I.4U2E-2S

REFLECTED SHOCK
5.6623E*03
*.«27*E*01
6.5*30E*Ol'
l.*297E*02
8.5*1«»00
1.8255E»00
l.95*6E»CO
8.4313E-01-
3.6386E»00

l.O*7*E-01
6.6257E-01
1.0*73E-01
2.3905E-05

. 1.3951E-05
1.7403E-05
1.2789E-01

' 5.*992E-06
2.9084E-22

US1 » 2.10E»0* M/SEC
XHE » .25

STANDING SHOCK
'3.3978E«03
*.'0599E»01
+ .4292E»01-
l'.'2434E»02
8i05706»00

:1.8080E»00
1.88966*00 '
8.46216-01

' 3..89846*CO

HOLE FR ACT IONS

7.38SOE-32
7.1987E-01
7.3887E-02
2.54376-05
8.463C6-06
1.0049E-05 '
1.322CE-01
1.5482E-06
2.12156-24

. .- ,

REFLECTED SHOCK
5.2749E*03.

- «;5386E»01
. ' 5.8074E*01
• .. l.5*12E*02

8.7332E*00
1.86476*00
2.00136*00
8i3968E-01
3.6444E»00

1.2560E-01
6.2384E-01

.2559E-C1

.7663E-05

.356TE-05:

.7202E-05

.2491E-01
8.65666-06
1.3958Ef21

PI - 5.
XH2 ° .

P '
T
RHO
H
A
S
i
UAME
U

e per IP ̂drcl It o

E-
H '
H» '• '
H2
H-
H2»
HE
HE* '
HE**

PI • 5.
XH2 > .

P
T '
RHO ,
H ; ' •
A.
s- ' • ''
i . ' " ,
GAME ' .
U ' ,

SPEC IE S

E-
H ' ' '
H* ' .
H2
H-
H2» .
HE ' ' '
HE*
HE**

OOE»01 N/SO-M,
TV • : • •

MOVING SHOCK
*.3885E*02
2.55356*01
9.79466*00
7.68586*01 '

6. 7973E»00 '
1.7754E*00
1.7547E*00
1.3312E*00 •'
1.65106*01

2.7*286-03
• (J.5196E-01

'.7427E-03
' 7.56*66-05

2.33636-07
2.7*91E-07
l.*2*8E-01
t. 08696-10
*.75526-*0

006*01 N/SU-M,
75

MOVING SHOCK
• «. 76956*02
2.88«7t*01 .
9.35466*00
8.38256*01
6.89966*00
1.80356*00
l.7675E»00
9.3367E-01
1.71666*01 .

J. 92016-03
d. 38686-01
9.9201E^03'

' 3.3J496-05
S.8480E-07
6.5609E-07

1.4144E-01
2.6821E-09
5.7*39E-35

US I • 2.20E*
;XHE '-'.if

STANDING SHOCK
'3.38036*03

• «.2085E»01
1.1551E«C1
1. 3523E«02
8.2678E»00
1.8*37E*00
1.93316*00
8.<.02<iE-01
3.9011E*00

HO LE F R A C T I ON S

9.4726E-02
6.8117E-01
9.4731E-02
1.9070E-05
.9.1011E-06
1.10UE-05
1.29326-01
2.96826-06

. 2.1782E-23.

US1 - 2.30E*
XHE ' .25'

STANDING SHOCK
3.5^676*03
4.3611E.01
4.10536*01
1.4718E»02
8.50396*00
1.8771E.OO
1.981CE*00
8.3704E-31
3.91«5E»00

MHI P FBATT IHMCnuLC rKfli,i lUNa

1.16666-01
6.4046E-01
1.16656-01
1.4987E-05
9.8647E-06
1.2197E-05
1.261SE-01
5.4019E-06
1.9296E-22

04 H/SEC
"-. ' " •'

REFLECTED SHOCK
5.1**6E»03

• «.6552E»01
" S.3877C*01

• 1.6611E»02
8.<H*5E»00
1.9017E»00
2.C512E»00
8.3783E-01
3.66216*00

l.*688E-01
5.8434E-01
l.«686E-01
1.3317E-05
1.3380E-05
1.7265E-05
1. 21876-01
1.3337E-05
6.*476E-21

04 H/SEC

REFLECTED SHOCK
5.3113E»03

. ».7892E*01
5.26596*01
1.79*9E*02
9.1901E*00
1.9368E«00
2.10606*00
8.37366-01
3.70276*00

1.6908E-01
5.4312E-01
1.6905E-01
1.0667E-05
1.3519E-05
1.7810E-05
1.18696-01
2. 07836-05
3.2086E-20

52



TABLE I.'-Continued

'50 N/ irT

PI = 5.'
XH2 =

' ' '• _ ' '

f: •• . »
T . - .
RHO
M • . •
A ',' .
S ",
1 -
CAME
U

SPEC I E S

E- '. , '
H
H* , - . . ' .
h2 ;.
H- -
H2« .
HE : '
HE*
HE**

PI * 5.
XH2 - .

P ' ' •
T
RHO ;:: ;
H '
A
S
I
GAME
U

SPEC [ E S '

E"-
H"
H*
H2 ' '
HT
H2*
HE
HE*
HE**

OOE*01' N/SO-M,
75

HOV4ING SHOCK .
5.1B6*E*02

'3.l310E»ni
.9.26396*00
'9.1163E*01
7.0270E»00
1.829BE*00
1.7881E»00
8.81996-01
1.78926*01

2.1319E-02
a.!752E-01

. 2.1319E-02
2.07*36-05.:
1.00276-06 .
1.U*1E-06

' 1.39B16-OI
1.8620E-08
6.3301E-32 '

OOE*Ol N/SQ-M,
75

MOV INC SHOCK
5.6323E»02
2.32396*01
9.3*096*00
9.8B52E*01
7.1d*76*00

•l.<J55*E*00
1.81*OE*00
8.56096-01
1.86566*01

J.5323E-02
'.9152ET01

• 3.53226-02
l.*775E-05
l.*2526-06
1.56836-06
I.37816r01
6.9051E-08
'.**06E-30

US1 " 2.*OE*0* M/SEC
XHE « .25

STANDING SHOCK
3.8503E»03
*.5178E»01
*.1912E*01
1.6021E*02
8.7616E*00
l.'909*E«00
2.033*E*00
8. 3565E-01
3.9582E»CO

HOLE FRACT 1CNS

1.3939E-01
5.9825E-01
1.3938E-01
1.210CE-05

..' 1.0693E-05
. '1.3516E-05

1.22S*E-01
9.4**2E-06
1.5136E-21

REFLECTED SHOCK
5.69646*03
*.S380E»01
5.3261E*01
1.9430E*02
9.4667E*00
l.S713E*00
2.1659E*00

, . 8.3794E-01
3.7626E*00

1.9205E-01
5.0048E-01
1.9201E-01
8.5377E-06.
1.3792E-05

. 1.86006-05
1.1539E-01
3.2569E-05
1.680BE-19

. US1 - 2.53E*0* M/SEC
XHE - .25

STANDING SHOCK
4.2*36E*03
*.6753E*01
*.3**3E«01
1.7413E«02
9.0338E»00
1.9*15E«OC
2.0893E»00
8.35*66-01
*;0153E*00

MOLE F R A C T I O N S

1.6242E-01
5.55*86-01
1.62*1E-01
9.8<J90E-06
1.1**5E-05
l.*81*E-05
1.1964E-01
1.58«4E-05
1.02626-20

REFLECTED SHOCK
6.21726*03
5.09*86*01
5.4729E»Ol
2.10256*02
9.7646E»00
2.00586*00
2.22986*00
S.3932E-01
3.83556*00

2.1519E-01"
4.5752E-01
2.1513E-01
6.8443E-06
1.3987E-05
1. 93466-05
1.1207E-01
5.0579E-05
8.5377E-19

PI - 5.
XH2 = .

p .
I .
RHO
H.
A
S
z ,
CAME
U

SPECIES

E- .
H
H»
HZ ;.
H-.
H2»
HE
HE*
HE**

006*01 N/SD-M.
75

MOV INC SHOCK
6.10326*02
3.48*4E*01
9.4999E»00
1.06886*02
7.3550E»00
1.8808E»60
1.8*38E*00
8.4202E-01
1.94*OE»01

. 5.0868E-02
T.6266E-01
5.0868E-02 .
1.1366E-05
1.8293E-06
2.0549E-06 •
1.35S9E-01
1.8299E-07
2.63206-28

PI - 5.006*01 N/SO-M,
XH2 * .

P •
T
RHU
H
A
S
I
GAME „
U

SPECIES

E-
H
H* "

h2
H-
H2»
HE'

HE*
hE»»

75

MOVING SHOCK
6.5987E*02
3.6243E*01

"9.7033E*00
1.152*E*02
7.5302E*00
L.9C61E»00
l.B764E»00 '
3.3382E-01 '
2.02*3E*01

:

6.7363E-02
7.3203E-01
6.7362E-02
9.1287E-06
2.2062E-06
2.503*E-06
1.332 *E-C1
3i9719€-07
*.5826E-2''

US1 - 2.60E»04 M/SEC '
XHE « .25

STANDING SHOCK
4.7022E»Q3
*.8323E«01
«. 52966*01
1.88826*02
9.31666*00
1.9737E»00
2. 1*836*00
8.361«E-01

' 4.0818E«00

HOLE FRACTIONS

1.S541E-01
5.12806-01
1.85386-01
8.1043E-06
1.2050E-05.
1.5981E-05
1.1635E-01
2.5616E-05
6.1721E-20

REFLECTED SHOCK
6.8336E»03
5.25676*01

. . 5.6596E*01
2.2715E»02
1.00796*01
2.0*05E*00
2.29696*00
8.*1356-01
3.91826*00

2.38136-01
*. 1*946-01

' , 2.3805E-01
5.4512E-06

. 1.3998E-05'
1.9880E-0?
1.0876E-01
7.7560E-05
*.1**8E-18

. US1 • 2.706*0* M/SEC
XHE • .25

STANOINC SHOCK
5. 218*E»03
*.9896E«01
<,. 73226*01
2.0*266*02
9.6099E«00
2 .'006 2 6*00
2.21016*00
8. 37*7E-01
*. 15566*00

MULE FRACTIONS

2.08206-01
*.70*9E-01

' 2.0816E-01
6.62C06-06
1.2*666-05
1.69516-05
1.13086-01
*.02*1E-05
3.3208E-19

REFLECTED SHOCK
7.5321E»03
5.*2*26*01
5.86616*01
2.*5006*02
1.0*106*01
2.07566*00
2.36726*00
8.*398E-01
*. 00966*00

'

2.6075E-01
3.7298E-01
2.60626-01
*. 28546-06
1.3776E-05
2.0114E-OJ
1.05*96-01
1. 1782 E- 04
1.9390E-1T
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TABLE I. -Continued.

p • 50 N/ m

PI = 5.
XH2 = .

P
T
RHO
H
A

S
i
GAHE
U

SPECIES

E-
H
H*
H2
H-

H2»
HE

HE*
Hit*

PI = 5.
XH2 = .

P

T

RhU
H
A
S
2
GAME
U

SPEC IE S

£-
H
h»

H2
H-
H2»
HE
hE»
HE**

006*01 N/SU-M.
75

MUVING SHOCK
?.U23f*02
3.7497E*01
<i.9239E*00
l.2391?»02
7.7073E*00
1.93l6E*OG
1.91135*00
8.2Bd5f.-01
2.1042E»01

d.44l2E-02
7.0036E-01
d.44HE-02
'.5224E-06
2.5490?-06
'.9247E-06 •
1.30dCE-01
7.5593E-07
4.6607E-26

OOE»01 N/SO-M,
75

MOVING SHOCK
7.646«?»02
3.d650F*01
1.0154E»01
1.3290E»02
V.8857F»0'J
1.957<.c»CC
1.9«83E»00
0.2579E-01
2. ie*4E*01

'..0180E-01
o.6a08E-01
1. 0180S-01
6.2963E-00
2.8555E-Ot
3. 31536-06
1.2831E-T1
1.3149E-06
3.7732E-25

US1 = 2.80E*
" XHE' = .25

SIAND1NG SfCCK
5.7734E«03
5.14S6E«01
4.9343E«01
2.2026E«02
9.9096E»00
2.038SE>00
2.2739E»03
B.3932E-C1
* .2372E>00

MO LE F K A C T I CN S

2.30«1E-01
4.2926E-01
2.303«E-01
5.3729E-06
1.2651E-05
l.76««E-05
1.0988E-01
6.1«8«E-05
1.6094E-18

US1 = 2.90E*
XHE * .25

STANDING SHOCK
6.3701E«03
5. 3027E»C1
5.13<i3E«01
2.3688E»02
l.0219E«Ol
2.072CE«00
2.3397E»00
B.^letE-Ol
<..3:57E»00

MOLE H k A C T I O N S

2.52C8E-01
3.8906E-01
J.51S8E-01
4.3144E-06
1.26C6E-05
1.8039E-05
1.0676E-01
9.2226E-05
7.2362E-18

04 M/S6C

,

REFLECTED SHOCK
8.2877F»03
5.5955E»01
6.0716E.01
2.6355E»02
1.0754E»01
2.1111E«00
2.4}95f *00
8.4720E-C1
<r.!093E»00

2.H26SE-01
3.3236E-01
2.82*TE-01
3.3151E-06
1.3293E-05
1.997ae-05
1.0230E-01
1.7709E-0*
8.6313E-17

a

o* H/sec

REFLECTED SHOCK
9.1033E»03
5.7732E»01
6.2T25E»01
2.U290E»02
1.1114E»01
2.1468E*00
2.5139E*00
8.5106E-01
4.2162E*00

3.0388E-0!
2.93C2E-01
3.0361E-01
2.5084E-06
1.2557E-C5
1.9432E-05
9.9183E-02
2.6528F-04
3.7385E-16

PI = 5
XH2 =

P
T
RHO
H .
A . '
S
/ '
GAHE
u •

SPEC IE S

E-
H
H*

H2
H-

H2»
HE
HE*
HE**

.OOE*01 N/SO-H

.75

MOV [No SHOCK
8.2034E>02
3.9731E*01
1.0390?»0i
1.4222E*02
8.0656E*OU
1.9034 E*OC
l'.9872E»00
8.2396E-01
2.2636E*01

1.1937E-01
6.3544E-01
1.1937E-01
5.3212E-06
3.1244E-06
3.6716E-U6
1.258CE-C1
2.1434E-06
2.3036E-24

t US1 • 3.00E*
• .XHE •= '.25.-

STANOING SHOCK
7.01176*03

'S.4630E*01
5.3304E»Or

' 2.5420E»02
• 1.0540E*01

2.1055E«00.
• 2.407SE*03
•8.445CE-01
4.4235E«00

- HOLE FRACTIONS

2.7324E-01
3.4960E-01
2.7310E-01
3.4117E-06

• • V.2327E-05-
1.8U5E-05

. 1.0369E-01
'1.3688E-04
3.103SE-17

04 H/SEC

•'* '

REFLECTED SHOCK
' 9.9864E»03

5.?611E»01
• : 6.4665E»Ol

3.0320E»02
1.1496E»01
2.18326*00.

• 2.59076*00
8.55716-01
4.33636*00

3.24526-01
• 2.54846-01

3.2411E-01
.1.84176-06
1.15766-OS
1.84866-05
9.61016-02
3.99486-04
1.66266-1S

PI " 5.00c*01 N/Sb-H,
XH2 - .75

US1 - 3.20E*04 H/S6C
XHE • -.25,

P
T
RHO
H
A
S
I
GAHE
U

SPEC IE'S

E-
H •
H*
H2
h- - - .
H2»' .
HE
HE»
HE**

MOVING SHOCK
9.3741E*02
4.1736E*01
1.0851E*01
1.6180E*02
b.4300E*00
2.036?E»00

• 2.J70jE*00
8.2259E-01
2.42/4E»0!

1.545dE-01
5.7C05E-01
l.i458E-01
3.8530E-06
3.S396E-06
4.2041E-06
1.2177E-01
i.9(>67E-06
i.laOSE-23

STANDING SHOCK
8.3991E*03
5.7943E*01 >
5.6882E.01
2.9057E*02
1.1215E*01

• '2.1732E*00
2.5483E«00
8.5179E-01
4.6372E*00

• MOLE FRACTI ONS

3.1330E-C1
2.7557E-01

.3.13COE-01
2.01S5E-06
1.1106E-05
1.7247E-05
9.78C9E-02
2.9466E-04 .
5.0927E-16

REFLECTED SHOCK
1.19126*04

•6.37456*01
6.80056*01
3.46196*02
l.'23316*01 .

• 2.25686*00-
2.7479E*00
8.6798E-01
4.6084E*00

3.63176-01
1.83596-01
3.62236-01
8.84S76-07
9.0159E-06
1.S415E-05
9. 0045 E- 02
9.3281E-04
3.39186-14



TABLE I.'-Continued

-'50 N/ m

PI - 5
XH2 »

P
T .-
RHO
H
A .-.
s
Z .
GAME
U

SPEC IE S

E-
H
H*
H2 .;•
H-
H2*
HE "
HE*
HE**

.OOE»Ol N/SQ-M.

.75

MOVING SHOCK
1.06226*03
4.36106*01
1.12B3E*01 . .
1.62646*02
B. 80296. 00
2.09066*00

• 2.158bE*00
B.2309E-01
2.56916*01

'. 1.B937E-01
5.0545E-01

, 1.89366-01
2.7958E-06''.
'3.7868ET06 .:
4.6796ET06.
1.15BOE-01 •
1.0195E-05.
7.4419E-22

USl • 3.40E»0*
XHE = .25 '

M/S6C

STANDING SHOCK REFLECTED SHOCK
. 9.91*1E*03

6.15396*01
• 5.982CE*Ol

. .- 3.29276*02
_1.1951E»01
2.24166*00
2.69326*00

. 0.61856-01
4.88626*00

MOLE FR ACT IONS ~*

3.5023E-01
2.0734E-01
3.4958E-01

' : ' 1.0727E-06
, . .9.1332E-06

< 1.5058E-05
9.21896-02
.6.3825E-04
8.10786-15

l.*0*9E*0*
. • 6.87056*01

7.C371E»01
3.92546*02
1.32946*01 <
2.33106*00
2.90586*00
.B.eSlBEfOl '
4.92626*00

3.9T77E-01
;1.2078E-01
3.9539E-01

. •3.3977E-07
6.02616-06
1.1150E-05
8.3661E-02
2.3735E-03
8.7252E-13

PI » 5.006*01 N/SU-M,
XH2 > .75

USl « 3.80E*04 M/SEC
XHE * .25

P
T
Rh
H
A
S
z

MOVING SHOCK STANDING SHOCK
1.33456*03
4.7199E*Ol

0 1.20196*01
2.28116*02
9.58556*00
2.20296*00
2.35256*00

GAME 8.27496-01
U 2.9111E*01

SPECIES

ET-. 2.5612E-01
H - 3.81516-01
H* . 2.5609E-01
H2; . 1.4079E-06
H-: . 3.7838E-06
H2» 4.9311E-06
HE, 1.06236-01
HE* . 3.5201E-05
HE»» 7.2256E-20

1.32176*04
7.0533E»01
6.29016*01
*. 13286*02
1.3700E»01
2.37846*00
2.97906*00
8.9323E-01
5.56956*00

MOLE FRACTIONS

4.1256E-01
9.4521E-02
4.08S9E-01

•• 1.76S2E-07
V- 4.2231E-06

8.02906-06
8.03526-02
3.56956-03
3.1745E-12

REFLECTED SHOCK
1.8974E*04 '
8.28446*01
7.18506*01
4.97416*02
1.5477E»Ol
2.47896*00
3.1877E»00
9.07116-01
5.83806*00

.

4.51026-01
3.8128E-02
*.32*2E-01
2.1361E-08

' 1.54256-06
3.42456-06
5.9829E-02
1.85976-02
1.3253E-09

PI « 5
XH2 -

•P
T' . - >: •

RHO •
H •• ' ; '
A • '
S
Z
GAME
U

e per I c csr CU 1 1 ̂

l-

H
Ht
H2
H- .
H2» .
HE •
HE*
HE**

.106*01 N/Sg-M, USl " 3.60E.04 M/SEC

.75

AMOVING SHOCK
1.19466*03
4.5*166*01

. 1.16746*01
• 2 . 0 4 7 5 6 * 0 2 •

9.1870E*00
2.14616*00
2.2531E.OO

., 8.24806-01
2.75036*01

2.2331E-01
' "4.4243E-01

2.23296-01
2.0059E-C6
1. 86596-06
4.9040E-06
1.10946-01
1.93956-05
8.0676Er21

XHE « .25

STANDING SHOCK
1.1525E«0*
6. 56*OE*01
6.18396*01 .
3.7018E*02

' 1.27766*01'
2.31076*00
2.8393E*00
8.75816-01
5.20C2E*00

•* MOLE FRACTIONS

3.83676-01
l.46C*E-"01
3.82226-01
4.84806-07
6.67846-06
1.17726-05
8.65S6E-02
1.45236-03
l.**156-13

REFLECTED SHOCK
1.64186*04
7.50966*01'
7.1520E*Oi

. 4.43226*02-

.' 1.43986*01
2.«059E»00
3.05696*00
9.03046-01
5.36296*00

. 4.2752Er01
7.0015E-02
4.20676-01
9.41666-08
3.2675E-06
6.63176-06

' 7.4934E-02
4.8497E-03
3.3921E-11

PI • 5
XH2 >

P. .
T"
RHO
H;.
A ,
Si)
Z . :

GAME
U

cper ice5rCU 1CA

E-,
H 1
H*.
H2,
H- >
H2»
HE •
HE*.

HE»»

.006*01 N/Sg-M

.75

MOVING SHOCK
l.4817E*03
*.9001E*01
1.23106*01
2.52736*02
1.00026*01
2.26086*00
2.45646*00
8.311*E-oi
3.0707E»01

2.8759E-01
3.2309E-01
2.8753E-01
9.55916-07

• 3.55266-06
4. 76226-06
1.01716-01
6.2283E-05
5.80*76-19

i USl - 4.00E»0* N/SEC
XHE - .25

STANDING SHOCK
1.49456*04
7.65646.01
6.28446.01
4. 5838E»02
1.46766*01
2.44556*00
3. 1061E*00
9.0567E-01
6.01626*00

- MOLE FR ACT I ON S

4.365SE-01
5.5676E-02
*. 272*6-01
5.01096-08

. 2.261*E-06
4.66S8E-06
7.11 37E^02
9.3502E-03
8.94256-11

REFLECTED SHOCK
2.16886*0*
9.14866*01
7.17936*01
5.55026*02
1.66646*01
2.54926*00
3.30206*00
9.1927E-01
6.34866*00

4.7002E-01
2.15126-02
*.3275E-Ol
*.8977E-09
7.2269E-07
1.7219E-06
3.84496-02
3.72636-02
3.U55E-08
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TAB LEI. -Continued

•50N/iri

PI = 5
XH2 =

P
T
RHO
H
A

s
I
GAME
U

S P E C I E S

E-
H
Hi

H2
V^-
H2*
Ht
K-.*
H£ * »

PI . 5
XH2 -

P

T
RHO
H
A
S
Z
GAME
U

SPEC IES

6-
H
h*
HZ

H-

H2»
HE
HE*
HE**

.006*01 N/SU-M.

.75

MOVING SHOCK
1.63616*03
5.08686*01
1.2543E»OI
2.78606*02
1. 04*26*01
2.3197E*00
2.56436*00
8.3593E-01
3.22956*01

3.1757E-01
2.6748E-01
3.17466-01
6. 195 5E -07
3. 191 IE-Ob
4.4077E-06
9.73826-02
1.09496-04
4.437Z6-18

.006*01 N/SO-M.

.75

MOVING SHOCK
1. 7976E»03
5.2859E*01
1.2711E«01
3.05726*02
1.'0914E*01
2.3793E»00
2.67546*00
8.42246-01
3.38726*01

3.45906-C1
2.1495E-01
3.45706-01
3.76356-07
2.7235E-06
3.8859E-06
9.32496-02
1.94996-04
3. 456 76-17

US1 * 4.206*04 M/SEC
XHE • . .25

STANDING SHOCK
1.6711E*04
8.33126*01
6.2411E*Ol
5.0558E*02
1.55806*01
2.50926*00
3.213S6*00
9.0660E-J1
6.49736*00

MOLE FRACTIONS

4.5550E-01
3.255CE-02
4.3416E-01
1.3373E-08
1.147SE-06
2.5502E-06
5.6457E-02
2.1330E-02
1.99S5E-09

REFLECTED SHOCK
2.45846*04
1.0264E*02
7.0428E.01
6.17336*02
1.84736*01
2.el78E*00
3.4007E*00
9.7760E-01
6.S745E*00

4.8540E-01
1.1774E-02
4.2931E-01
9.1054E-10
3.0349E-01
7.6768E-07
1.7432E-02
5.6082E-02
6.5650E-07

US1 = 4.40E*04 M/SEC
XHE - .25

STANDING SKJCK
1.8490E*04
9.0645E«01
6.1619E»01
5.5483E*02
1.6603E*OI
2.5710E»DO
3.3104E»00
9.18646-01
6.9964E*00

MOLE FftACT IONS

4.7136E-01
1.96726-02
4.33446-01
3.653CE-09
5.B461E-07
1.377tE-06
3.7597E-02
3.7923E-02
2.955SE-08

REFLECTED SHOCK
2.78346*04
1.2154E*02
6.60986*01
6.89576*02
2.1450E*6l
2.6868EK30
3.4646E*00
1.0926E*00
8.0466E*00

4.9490E-01
5.4654E-OJ
4.2748E-01
8.1729E-11
9.4775E-08
2.3636E-07
4.7651E-03
6.7367E-02
2.5227E-05

PI < 5.00E»01 N/SO-M, US1 - 4.606*04 M/SEC
XH2 -

P
T-
OHO
H
A1

S
I
GAME
U

eocr icr
»KC \, ICd

£-
H
H*

H2
H-
H2*
HE '
HE*
HE**

PI - 5
XH2 •

P
T
Rhu
H
A '
S
I
GAME
U

SPECIES

t-
H
H*
H2
h-
H2» ' .'
HE
HE*
HE**

.75.

MOVING SHOCK
1.9659E*03
5.5056E*01
1.2805E*01
3.3408E*02
1.1429E*01'
2.4394E*00

• 2.78856*00
8.5081E-01
3.54336*01

3.7242E-01 .
1.6586E-01
3.72066-01
:.0860E-07
2.1803E-06
3.2254E-06
8.9295E-02
3.59926-0*
2.93076-16

.OOE*01 N/SO-1,

.75 .

MOVING SHOCK
2.1407E*03
5.7592E*01
1.2810E*01
3.6367E*02
1.2008E*Ol
2.4996C»00
2.90166*00
8.62916-01
3.6977E»01

—

3.96896-01
1.2077E-01
3.9618E-01
1.0115E-07 '
1.60166-06
2.4704E-06
8.54496-02
7. 10476-04
3.00146-15

XHE » .25

STANDING SHOCK
2.01906*04
9.9574E»Ol

'5.9732E»01
6.05776*02

' 1.80606*01
2.63146*00
3.39456*00
9.6493E-01
7. 59226*00

, MOLE Ff tACT ICNS

4.8446E-01
1.1659E-02
4.30236-01
8.6567E-10

" 2.7SOOE-OT'~
6.8358E-07
1.9412E-02
5.4235E-02
3.8173E-07

,.; = \

REFLECTED SHOCK
3.13646*04

' 1.4851E»02
6.0541E*01
T.7121E»02
2.38786*01
2.75126.00
3.4B85E*00
1.10056*00
9.47946*00

4.98366-01
. 2.6545E-03
4.27336-01
6.10106-12
3.61666-08
6.61236-08
1.5058E-03
6.92846-02
8.7378E-0*

US1 • 4.80E*04 M/SEC
XHE • ,..25

STANDING SHOCK
2.16456*04
1.11586*02

. 5.62056*01
6.57666*02
2.01216*01
2^68666*00
3.45126*00 .
1.05136*00
6.43566*00

MOLE FRACTIONS

4.92S3E-OI
6.52986-03
4.2810E-01 •
1.52416-10
1.12t5E-C7
2.89646-07
7.60866-03
6.48246-02
5.40156-06

REFLECTED SHOCK
.. . 3.4618E»04

1.70996*02
' 5.76126*01

8.50766*02
2.44666*01
2.80296*00
3.51416*00
9.96146-01
1.05506*01

5.02006-01
1.7T57E-03
4.25086-01
1.2513E-12
2.39946-C8
3.05186-08
8.31456-04
6.36946-02
6.61646-03
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TABLE I. - Continued

• 50 N, m2

PI - 5.00E»01 N/SO-M,
XH2 - .75

US1 = 5.COE*04 M/S6C
XHE = .25

"' 'MOVING SHOCK .STANDING SHOCK
f " ' .'.
T ' . " • • ' •
RHCI '. .',
H ' ' ' '"•'

A " "•"
s' !" .".
I ' . "'••
GAME
U

SPECIES

e i - • - • • • • • • .
H ' ' -
H* ' •• ;

M2 ' - 'r

H-- • . -'
H2» '
HE " -
HE*
HE**

PI • 5.
XH2 •

.'.'.- '.•'-.
P ' •"•
T . .-. 'V
RhO' f>'v-' '
H " < • • • ' •
*'*' '"' '•
S '• • •-
i- • • " • • •
GAME
U

SP5CIES

E- • • . • •
M . "*
H* '' .. ' •
H2
H-
H2» -" .'.
ME' ' • '
HE* -:
HE**

2.3209E»03"
6'.0671E*0*1 ' : .
i.270*E*Ol '
3.94485*02 ' '
1.2679E*orl. "
2.5592E*00' .
3.0110E*00.
8.8000E-01 '
3.8488E*01

.----

4.1881E-01 '
' d.0917f'-02
••• 4.1725E-01 /'

4.0356E-08 J'
1.0433E-06''
1.6918E-06.'

••' 8.1469E-02'..
1.5592E-03 " '

•4.1908E-14

DOE»Ol N/SO-M,
75

MOVING SHOCK'-'
2.5062E*03
4.4608E*91 •"•
1.2466E*Or

1 4.2649E*02
• !.3445E»01 ' '

2.6180E»00 '•
•3.11166*00'

8. 99216-01
3.99646*01

'

4.3759E-01
4.8407E-02
4.33656-01
1.2297E-OU
5.7745E-07"
9.SI520E-07 • • • • •
7.6404E-02' '
3.9399E-03
1. 08326-13

" '2.2T26E*04 '
';;i.2750E*02
.. 5.1244E*01

.. 7.0973E»02
2.2250E*01

" 2.'738CE*00 .
3.'4782E»00.
1.11636*00
9.56026*00

HOLE FRACTIONS

4. 96 866-01
3.5919E-03'
4.2767E-01

'2.13506-11
c '4.5411E-08
•' 1.0827E-07
V' 2.7615E-03

"6.9035E-02 '
7.9859E-C5

REFLECTED SHOCK
.. . 3.7368E*04

. 1.8650E*02
, 5.6374E»01

. 9.2596E*02
2.5039E*OJ.
2.8470E*00
3.5542E*00
9.45T8E-01
1.11986*01

~

''. ':; " 5.0763E-01.
., .: 1.44246-03

4.20596-01
5.3088E-13"
2.0278E-08'

•:'• 2.0119E-08
5.4926E-04
5.2536E-02
1.7253E-02

US1 - 5.20E»04 M/SE'c
XHE - .25

STANDING SHOCK
2;3539E»04
1.45146*02' '
4.646CE*01

'' 7.6276E«02'
. 2.3637E»01

•' '2.7851E»00
3.4907E*00 "
I.'1028E»00
1.07006*01

MOL6 FRACTICNS,

4.")8t7E-01
2.17756-03
4.2753E-01

''" 3.5646E-12
'* -2.28896-08

' • 4. 39866- D8
1.27SOE-03

: -6.9546E-02
7.94C2E-04

REFLECTED SHOCK
.' '3.96346*04

1.99796*02
"'! 5.5069E*01

1.0007E*03
2.59786*01

'' . 2.8907E»00
' 3.6023E*'OOf

' '9.3768E-01
1.1695E»01

-__

5.1420E-01
1.23226-03

' 4.1517E-01
2.7693E-13
1.7945E-08

. ' . 1.4590E-08
3.5084E-04
3.9066E-02
2.99836-02

PI - 5.
XH2 = .

•• .p • '
1 ' .

P ,'• •
T -.
R»JO
Hi .
A . . . ..
S.|. . • ••
Z . • ...
CAME
U

.SPECIES

6- '.'.' ' .
H .
H» . .
H2 . . . . ..
H-. .
H2* , .
HE .
HE*
HE»»

PI « 5.
XH2 - .

P r •
T .'•„ ..-..''
R H O . . .
H,r, ' , ".
Air.,.,' .-
s:". ', •
z-, .. .;...
GAME
U

SPECIES

E- "..
H . ^
H»

H2
Hr
H2* ' •
HE'
HE*
HE**

OOE»01 N/SQ-M,
75

MOVING SHOCK
2.6966E*03.,
6.9370E*01
I.2159E*Ol
4.5970E*02
1.4149E*01 ,
2.6747E*00
3.1971E»00
9.0265E-01
4.14096*01

,

4.52636-01,
2.68606-02
4.4231E-01

. 3.1078E-09
2.8365E-07
5.2162E-07
6.7883E-02
1.0313E-02
2.3863E-11

OOE*01 N/SQ-M,
75

MOVING SHOCK
2.8944E»03,
7.43326*01
1. 1902E*Ol
4".9416E*02
1.4744E»01,
2.7292E*00...
3.27176*00
8.9392E-01
4.28606*01

4.65116-01
1.5507E-02

' 4.4297E-01
8.4846E-10
1.43686-07
2.7888E-07

'5.4271E-02
2.2142E-02
4.1765E-10

US1 « 5.40E«04 M/SEC
XHE • .25

STANDING SHOCK
2.4266E*04.
1.6123E*02
4.2925E»Ol

• 8.1750E*02
2.4058E*01
2.8280E*00

.3.5062E»00. :
1.0239E»00
1.1714E*01

MOLE FRACTIONS.

. 5.0068E-01
1.5252E-03

,, • 4.2629E-01
• 9.2917E-13

1.49916-06
2.2314E-08
7.6816E-04 .
6.6485E-02
4.04!8E-03

.REFLECTED SHOCK
. 4.1617E»04

2.1305E*02
. • 5.3521E*01

1.0773E»03
. 2.7253E»01

. . .2.9327E»00
- 3.6498£»00

9.5519E-01
1.2175E*01

__

5.2052E-01
.. 1.0635E-03

4.0992E-01
1.5199E-13
1.5874E-08
1.0810E-08

. . . 2.0359E-04
2.5992E-02
4.2302E-02

US1 - 5.60E»04 M/SEC
XHE • .25

STANDING SHCCK .
2.5275E*04
•1.7473E*02
4. 0928E»01

- 8. 7566E*02
2.4339E>01
•2.8686E*00
3. 5343E*00
9.5925E-01
1.2448E*01

:MOLE FRACTIONS

S.0485E-01
. 1.2074E-03

4.2321E-01 •
. 3.7055E-13

, 1.1828E-08.
1.4074E-08..,

. S.1982E-04
5.8797E-02
1.1419E-02

REFLECTED SHOCK
4.3833E*04

' 2.2906E»02
.5.1831E*01
1.1591E»03

. • 2.9059E*01
,.2.9738E»00

3.6921E*00.
9.9850E-01
1.2772E»01

_-_ . ,

5.2601E-01
9.0300E-04

. . 4.0538E-01
. 7.8T41E-14

1.3698E-08.
• . 7.7925E-09

, 9.8082E-05
1.4596E-02
5.3019E-02
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TABLE I. -Continued

50 N/ nT

PI = 5
XH2 =

P '
T
RHO
H
A
S
z
GAME
U

e pp (• tecir t L 1 1 3

E-
H
H*

H2
H-

H2»
HE
HE*
HE**

PI « 5
XH2 •

P
T
RHO
H
A

S
z
GAME
U

SPEC 1 6 S

t-
H
H*

H2
h-
H2»
HE
HE*
HE**

.006*01 N/SO-M

.75

•MOVING SHOCK
3.09956*03
7.9351E*0!
1.1688E»01
5.2987E*02
1.5441E*01
2.78216*00
3.34196*00
8.9906E-01
4.43166*01

4.7635E-01
9.5238E-03
4.3932E-01
2.62136-10
7.73686-OB
1.57076-07
3.77776-02
3.70316-02
4. 49216-09

.OOE»01 N/SO-M

.75

MUVU<G SHUCK
3.3098E*03
8.50596*0!
1.1425E»J1
5 .66 78c*02
1 . 64146*01
2. d328c *C9
3.4059fi*00
5.29946-01
4.5745t*01

4.86196-01
5.85U6-T3
4.34566-01
7.798SE-11
4.04926-08
d. 64116-08
2.17666-02
5.1635=-02
4.04966-^8

> USl « 5.806*04 M/SEC
XHE = .25

STANDING SHOCK
2.6533E*04
1.8629E»02 •
3.9867E«01
9.3723E»02
2.49326*01
2.9077E»00
3.5726E*00
9.34C1E-01
1.29566*01

~ Mi)LE FRACTI ONS

5.10166-01
1.02876-03
4.18836-01
1.9295E-13
1.0325E-08
LOUIE-OB
3.58756-04
4.79106-02
2.17085-02

REFLECTED SHOCK
4.6420E*04
2.5151E*02
4.95686*01
1.24996*03
3.16156*01
3.01606*00
3.72356*00
1.06736*00
1.3659E»01

5.30016-01
7.2969E-C4
4.0212E-01
3.4161E-14
1.1016E-08
5.1499E-09
3.44296-05
6.3144E-03
6.07S2E-02

, USl = t .COE«04 M/SEC
XHE - .25

STANDING SHOCK
2 .77C7E*04
1.967:6*02
3.89846*01
1.0008E*03
2.57606*01
2.94456*00
3.61346»CO
9.3367E-01
1.33866*31

• MULE FR ACT i ONS

5.1565E-01
9.0467E-04

4.14226-01
1.1357E-13
9.3148E-09
7.83C1E-09
I.41C1E-04
3.643CE-02
3.25176-02

REFLECTED SHOCK
4.89616*04
2.80456*02
•..66926*01
1.3486E*03
3.4299E*01
3.05706*00
3.7390E*00
1.1215E»00
1.48056*01

5.31566-01
5.6637E-04
4.0061E-01
1.31016-14
8.2144E-09
3.1973E-09
9.8048E-06
2.3480E-03
6.4504E-02

PI =• 5.
XH2 • .

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

E-
h
H*
H2
H--
H2»
HE
HE*
HE**

OOEtOl N/SO-M,
75

HOSING SHOCK
3.52016*03
9.2842E»01
1.0964E*01
6.0474E*02
1.7942E*Ol
2.88206*00
3.45676*00
1.00306*00
4. 7084E»Ol

4.9374E-01
3.2930E-03
4.3065E-01
1.7317E-11
1.7864E-08
4.0936E-08
9.2362E-03
6.3087E-02
4.53346-07

USl = 6.206*04
XHE - .25

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.83166*04 '
2.07626*02
3.73166*01
1.06436*03
2.6870E*Ol
2.98416*00
3.65486*00
9.5144E-01
1.38036*01

MOLE FRACTIONS —

5.2118E-01
7.8265E-04
4.0964E-01
6.4461E-14

d. 07416-09
5.8255E-09
1.4416E-04
2.4977E-02
4.3282E-02 •

5.0544E»04
3.1306E»02
4.3111E»01
1.4500E»03
3.6630E»01
3.09766*00
3.7450E*00
1.14446*00
1.60316*01

5. 32 706-01
4.3187E-04
4.0011E-01
4.91606-15
5.7704E-09
1.9465E-09-
2.78206-06
9.09456-04
6.58446-02

PI • 5.006*01 N/SO-M,
XH2 • .75

USl - 6.406*04 N/SEC
XHE - .25

P
T
RHQ •
H
A
S
Z
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
Ht*
HE**

MOVING SHOCK
3.7278E»03
l.0352E*02
1.0338E*Ol
6.4364S*02
1.9845E.OI

. 2.92616*00
3.48346*00
1.0922E»03
4.8304E*01

4.9702E-01
1.7378E-03
4.2887E-01
2.8691E-12
6. 75536-09
1.6737E-08
3.0275E-03
i.8735E-02
0.2865E-06

STANDING SHOCK REFLECTED SHOCK
2.8242E»04-
2.19146*02
3.*932E»C1
1.1266E*03
2.d223E*01
3.0232E»00
3.68956.00
9.85936-01
l.4274E»01

5.25686-01
6.6345E-04
4.0589E-01
3.4524E-14
6.6711E-09
4.18C86-09
7.6846E-05
1.557JE-02
5.21C6E-C2

5.10206*04
3.4749E»02
3.51816*01
1.55296*03
3.87256*01
3.13806*00
3.74736*00
1.15166*00
1.73456*01

5.32996-01
3.28596-0*
3.99966-01
1.90626-15
3.9156E-09
1.1931E-09
8.6226E-07
3.9762E-0*
6.63176-02
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TABLE I. -Continued

• 50 N/ m'

Pl - .5.
XH2 =

P •
T
P. HO
H
A
S
I
GAME
U

SPEC 1ES

E-
H
H*
H2
H-
H2*
HE
HE*
.HE**

Pl = 5.
XH2 * .

P
T
RHO
H
A
S
I
CAME
U

SPEC IES

E-
H
h*
H2
H-
H2»
HE
HE*
HE**

OOE»Cl N/SO-Mt
75

MOVING SHOCK
3.9351E*03
1.1671E*02
9.6515E«00
6.8351E»02
2.146&E»01
2.9664E*00
3.4934E*00
1.1302E*00
4.9447E»01

4.9906E-01
9.5258E-04
4.2842E-01
4.5061E-13
2.6394E-09
6.661HE-09
1.00*3E-'03
7.0*T7E-02
8.I705E-05

OOE*01 N/SvJ-M.
75

MOVING SHOCK
4.1455 E»03
1.3072E*02
9.0637E»00
7.244*E*02
2.245»E»01
3.003*E*00
3.'.989E*00
1.102«E»00
5.J55VE*01

4.9984E-01
5.9111E-04
4.2B12E-01
V.C091E-14
1.3001E-09
2.9930E-09
4.32ZOE-04
'.03HE-02
7.07B1E-04

US1 •= t.60E»0* M/SEC
XHE = .25

STANDING SHOCK
2.7761E*04
2.329tE»02
3.2066E«Ol '
l . lB81Et03
2.9959E*01
3.0628E»00
3.7162E»00
1.0368E»00
l.4S40E*al

HOL E FR ACT IONS

5.29C«-01
5.4445E-04
4.03C9E-01
1.6625E-14
5.20Cae-09
2.8247E-09
3.4557E-05
8.4840E-03
5.fl755E-C2

REFLECTED SHOCK
5.0683EKH
3.8089E»02
3.5501E*01
1.6520E»03
*.0587E»01
3.1755E»00
3.7483E*00
1.1539E+00
L. 84546*01

5.3312E-OV
2.5532E-0*
3.9993E-01
8.18S9E-16
2.6797E-09
7.6533E-10
3.1493E-07
2.0516E-0*
6.6492E-02

US1 ' e.80E»Ot N/SEC
XHE - .25

STANDING SHOCK
2.7258E»04
2.4867E»02
2.9370E«Ol
1.2490E»03
3.1754E»01
3.0986E»CO
3.73216*00
1.0864E*00
1.5597E*01

HOLE FRACT IONS

5.3110E-01
4.4275E-04
4.0148E-01
7.8011E-15
3.9688E-09
1.8868E-09
1.4337E-05
4.3230E-03
6.2649E-02

REFLECTED SHOCK
5.0551E»04
4.1575E*02
3.2*3*E*01
l.7546E»03
4.2422E»01
3.2105f *00
3. 74886*00
1.15*7E»00
1.9638E*01

5.3318E-01
2.0184E-04
3.9993E-01
3.7908E-16
1.8665E-09
5.1117E-10
1.2667E-07
l.l'»35E-04
6.6570E-02

Pl > 5.00E»01 N/SU-M, US1 • 7.00E»04 N/SEC
XH2 * .75 XHE • .25

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P
T
RHO
H
A
S
2
GAME
U

4.3691E»03 2.7230E»04
1.4317E»02 ' 2.681TE»02
8.6963E*00 2.7142E»01
7.6678E*02 1
2.2641E*01 :
3.0363E*00 •
3.5091E»00 :
1.0203E*00 1
5.1T64E401 1

L. 31236*03
).3564E«01
I.1323E»00
i.74ICE*00
..1229E*00
..6562E«01

5.1450E*04
4.5165E*02
3.0385E*01
1.8614E*03
*.422*E»01
3.2405E»00
3.7491E*00
1.1550E»00
2.073*E»01

E-
H
H*
H2
h-
H2*
HE
HE*
HE**

5.0130E-01
4.2800E-04
4.2703E-01
2.7882E-1*
a.54A3E'10
1.6781E-09
2. 502 6E -04
6.7711E-02
3.2817E-03

5.3221E-01
3.57UE-0*
4.0061E-01
3.5*776-15
3.0054E-09
1.2513E-09

. 5.4165E-06
2.0388E-03
6.4783E-02

5.3322E-01
1.6515E-04
3.9993E-01
1.9864E-16
1.ST22E-09
3.&715E-10
5.7785E-08
7.4T95B-05
6.6608E-02
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TABLE I. - Continued

100 N/ m'

pi'.V i.
xH2 = •;

p'
T
RHO '-'>•
H '
A ' :

S
I '
GAME '
U

SPEC IE S

E7

H* ' . ' ;

H2
H - • - • - • -
H2» . '
HE ' .
HE* .'
HE**' '•'.. ',

PI » 1.
XH2 « i

P
T
RHU '
H
A
s ; •. '^
GAME ,
U

SPcC IE S

t-
H
H*
H2 . .
H- .
H2»
H6
HE.*

HE**

,OOE»02 N/SO-M
.75

MOVING SHOCK
-1.3047E*01
3.2985F*00
3.9558E*00
3.3724E*OJ
1.8070E*OD
1.0582E*OJ

• 1.0030E*00
9.8989E-01 .
2.4984E*OJ

3.00356-50
1.0063E-08
6.0698E-20
7.5000E-01
3.01436-'57
I. 468 5E -20
2.5000E-01

. 1.4588E-65

. J- . ' .

OOE*02 N/SU-M
75 ' .

MUVING SHOCK
2.05596*01
4. 5943c*03
4.47466*33
4. 7619E*00
"2.11.43?*00
1.0a74E*00
i.ooooE»oa
9.7295E-31
3.24505*00'

1.6033E-32
2.2244E-05'.

. 7.0760E-20
7.4998E-01
4.6527E-38
4.6215E-21
2.5000E--TI
3.1904E-55
0.

, USI = 4.COE«03 M/SEC
XHE = .25

STANDING ShOCK
2.7312E*01

' 4.1507E«00
6.58096*00
4.'2793E»00
2.0161E*00
1.0599E«00 '
1.00006*00
9.7929E-01
1.4979E*00.

~ MO L'E F R t C T I ON S

6.8197E-35
1.9920E-06
6.7015E-20
7.50COE-01

' " " 1. 8180E-40
7.7675E-21

"2.5300E-01
0.4883E-57
0.

- -••

REFLECTED SHOCK
6.76706*01
5. S426E*00
1.13816*01
6.29866*00
2.3657E*CO
1.0762E*00
1.00056*00
9.4128E-01
1.33276*00

5. 1282 E- 20
1.0406E-03
1.2092E-19
7.4909E-01
3. 24 82 E- 24
5.70796-21
2. 49 87 E- 01
2.9116E-47
0.

t usi = :.coE*o3 M/SEC
XHE = ' .'25

STANDING SI-OCK
5.4113E*01
6. 1316E«00
8.31696*00

' 6.5378E*OC
2.3888E*00
1.0913E*00

"l.0009E»00
9.2976E-01
1.6431E»00

~ MOLE FRf tCT IONS

3.0450E--19
l.d4S5E-03
3.6558E-19
7.4838E-01
1.9081E-23
1.4253E-20
2.4977E-01
3.1251E-46
0.

REFLECTED SHOCK
1.17656*02
7.7571E»00
1.49596*01
9.1967E*00,
2.5664E*00
1 . HOOE *00)
1.0141E*00
8.3733E-01

. 1.3903F*00_,

6.8871E-15
2.7815E-02
6.6679E-15
7.2566E-o'l
2.22716-18
2.2149E-16
2.4652'=-01
2.6810E-3~6
0. . "

PI = 1
XH2 •=

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H»
H2 .
H-
H2* •
HE
HE*
HE* +

PI - I
XH2 =>

P , .
T
KHO
H
A
S
I
GAME
U

SPECIES

E-
H • • :
H*
H2
H-
H2» .
HE .
HE*
HE**

.006*02 N/SU-M,

.75

MOVING SHOCK
. 2.9926E.01

6.0641E*00
4.9294E*00

• 6.4681E*00
2.3714E*00
L.1155E*00
1.0011E»03
9.2635E-01
3. 9992 E* 00

3.2076E-19
2.1185E-03
3.8478E-19
7.4B15E-01

. 1.4585E-23
1.1298E-20
2.4974E-01
1.6484E-4C
0.

.OOE*02 N/Sd-M.

.75

MOVING SHOCK
4.1606E*01
7.3092E»00
5.6279E*00
8.51636*00
2.4919E»00 '
1.1431E*00
1.011!>E*00.
8.3992E-01
4.8I19E*Oa-

. 1.2080E-L5
2.27BOE-02
1.1BI1E-15
7.3007E-01 '
1.5907E-19
2.7077E-17 •
2.4715E-01
2.8300E-38
:>.

USI - 6.COE*
XHE * .25

STANDING SHOCK
. 9.8087E*01
' 7.8490E*00

1.2281E+01
' 9.5132E*00

2.»722E*00
1.123«E«00
K0177E*00
8.2832E-01. .
1.6025E*00

MCLE FRACTIONS

1.3556E-1*
3.4780E-02
1.3180E-14
7.19576-01

•• .-4.4812E-18
3.821IE-16
2.4565E-01
.7.4656E-36
0.

03 M/SEC .

REFLECTED SHOCK
1.62056*02
8.86516*00
l.«S76E*01
1.2545E»01
2.73406*00
1.14586*00
1.04896*00
8. 03806-01
1.35006*00

.

1.0646E-12
9.33226-02
1.0369E-12
6. 68346-01
9.97976-16
2.86946-14
2.38336-01
1.9729E-32
0.

USI • 7.00E*03 M/SEC
XHE - .25

STANDING SHOCK
1.70666*02
8.9917E«00

.1.79316*01
• 1.3252E*01

2.7601E*00
1.1597E*00
1.0585E*00

. 8.0044E-01-
. 1.5081E»00

MOLE FR ACT IONS

. 1.7875E-12
1.1054Er01
1.7438E-12
6.5328E-01

. 1.6814E-15
4.5421E-14
2.36186-01
3.12S7E-32
0.

REFLECTED SHOCK
2.81176*02

. . 9.76056*00
2.61716*01
1.66506*01-
2.92566*00'
1.18636*00
1.10086*00
7. 966 3E -01
1.3201E»00

1.97946-11
1.8308E-01
1.92996-11
S. 8980 6-01
3.21096-1*
5.27666-13
2. 27116-01
3.75526-30
0.
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TABLE I. -Continued

p. *• 100 N/ m'
2

PI » 1.
XH2 -

P '
T
RHO
H ' ' ''--
A " '

s • • •
i
GAME
U

S P E C I E S

E-
H
H* •
H2 -
H-
k2« '
h^E ••
HE* '
tit**

PI =• 1.
XH2 « .

P
I
RHO
H • . • •
A ••
S. ••
I
GAM? . '
U- •

SPt U 1 E S

F- - •' .
H
H*
H2
H—

H2»
HE
Ht»

HE»»

006*02 N/Sd-Mt
75

MOVING SHOCK
5.5716E*01
8.1471E*00
6.6026E»00
l.0904E»01
2.6052E*00
1.1727E»00
1.0356E*00 '
B.0438E-01
S.6735E*00

1.0983E-13
6.881U-02
1.0767E-13
6. 84795-01
3.8637E-1-7-
1.9965E-15

• 2.4140E-01
4.4630E-35
0.

JOE»02 'N/SU-M.
75

MOVING SHOCK
7.1965E»01
a.7711E»Ou •
7.6721E»00
l.3611f»01
2.7277E*00
!.2051E*00
1.06V<tE*00 .
7.S325E-01
6.5«08E*00

. H041E-12
1.2979E-IH
1.3B08E-12
6.3643E-CI
7.6259c-lt
2.*069E-l<i
2.3378E-01
9.3315E-33
0.

US! * a.OOE»03 M/SEC
' XHE - .25

STANDING SI-OCK
2:B340E«02
9i9l5<iE«CC
2.5617E»01
1.7721E»01
2.96736*00
K2009E*00
1.1159E»00
7.-55SOE-01
K*603E«00

MOLE FRACTIONS

3.1772E-11
2.0714E-01
3.1002E-11
5.6822E-01

" • '5.363CE-1*
8.2369E-13
2.24C3E-01
9.9010E-30
0.

US1 - 9.00E»
•XHE • .25

STANDING ShOCK
4.*02CE*02
1.07<i9E»01
3.<.538E«01
2.2835E«01
3. 18B6E«00
1.2«72E*00
1.1858EtOO
7.976*E-01
1.<.543E«00

MULE* FRACTIONS

2.7813E-10
3.13*CE-Ol
2.7U6E-10
*.7517E-01
7.2630E-13
7.0996E-12
<!.1082E-01
2.9226E-27
0.

REFLECTED SHOCK
*.3363E»02
1.0606E»01
3.5006E»01
2.160LE*01
3.1*25E*aO
1.23216*00
l;i677E»00
7.S730E-01
1.3196E*00

1.9568E-10
2.8729E-01
1.9109E-10
4.9862E-01
*.9731E-13
5.0921E-12
2.1409E-01
2.5750E-27
0.

C3 M/SEC

REFLECTED SHOCK
6.4235E»02
1.1<>26E*01
4.5062E*01
2.7285E»01
3.3806E*00
1.2827E»00
1.247<,E»00
6.0181E-01
1.33316*00

1.2286E-09
3.9666E-01
1.2J18E-09
4.0292E-01
*.3«21E-12
3.1155E-11
2.0042E-01
1.9685E-25
0.

PI » I.
XH2 = .

P
T
RHO
H
A

S

I
GAME
U

SPEC I E S

£-
H '
H*

H2
H-
H2*
HE
HE*
HE**

PI • 1.
XH2 - .

Pr

T
RHO
H
A
S
I
GAME
U * '

SPECIES

t'-
h.
h*
H2
H-
H2*
HE'
HE*
HE**

OOE*02 N/SU-M,
75

MOVING SHOCK
9.0228E*01
9.29*7E»00
8.74166*00
1.66316*01
2.8550E*00
1.2405E*00
1.1105E»00
7.8971E-01
7.4017E*00

9.0178E-12
' 1.9895E-01

8.8773E-12
, 5.7592E-01

6.7*72E-I5
l.'.720E-13

, 2.2513E-01
5.6930E-31
6.

OOE»02 N/SQ-M,
75

MOVING SHOCK
1.1044E*02
9.7647E*00
9.7669E*00
1.996*E*01 '
2.9874E»00
1.2788E*00
1.1579E»00
7. 8934E-01
8.25286*00

: —
3.98206-11
2.7268E-01
3.9241E-11
5.1140E-01
3.8072E-14
6.1731E-13
2.1591E-01
1.6914E-29
3.

US 1 - 1.00E*0* M/SEC
XHE - .25

STANDING SHOCK
6.43676*02
1.1550E«01

. 4.4000E*01
2.85656*01
3.42666*00
1.29796*00
1.2666E«00
8.0262E-01
1.4726E«00

MOLE FR ACT IONS

1.6105E-09
4.2057E-01
1.5746E-09
3.8165E-01
5.7370E-12
3.9619E-11
1.9738E-01
2.8156E-25
3.9498E-91

REFLECTED SHOCK
.1027E»02
.226«*01
. 5437E*01
.37026*01
.64486*00
.3379E»00

1.33876*00
8.0915E-01
1.38366*00

6.12946-09
$.06106-01
6.01076-09
3.07166-01
2.75226-11
1.4627E-10
1.86746-01
9.03156-24
1. 3580 E- 86

US1 *• 1.10E»0* M/SfC
XHE - .25

STANDING SHOCK
• 8.9397E*02

1.23606*01
5.33036*01
3.489'lE.Ol
3.68626*00
1.35236*00
1.35696*00
8.10216-01
1.51*5E«00

MOLE FRACTIONS

7.*«C8E-09
5.2610E-01
7.3033E-09

•2.B966E-01
' . 3.2897E-11

1.70336-10
.1.84246-01
1.2349E-23
1.730SE-86

R6FL6CT6D SHOCK
1.23886*03
1.31736*01
6.52876*01
4.08436*01
3.94516*00
1.3969E*00
1.44046*00
8.20316-01
1.45096*00

2.77326-08
6.11516-01
2.72886-08

. 2.1493E-01
1.4514E-10
5.89376-10
1.73566-01
3.41256-22
8.01236-81
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TABLE I. -Continued

p • 100 N/ m

PI •- r.
XH2 « . .

".,. 't ^"V .

'r _(>• I ;';/".;-
, 'r '•* •.
\_KHO •'•' ' "
rH^; '* "
- A"' -\ - , • " '
.' S1' "'"*
L '' ' ' '

.GAME" ' ' .
•V- '

S P EC I E S

;H" ; •"''; '
" H+; -' • '•'
••Vi2-> •* •
- '^- •.'.•-'•i'*-- *
** H2*1'"*1?-"- "~
. h6'^>:-*s--' :

c liE* "" " ""'
'HE**1

PI - II
XH2 i .

p

•J -J.-~RHO ^ '
; H .; ^"- '

A' -
• s ;, ' •
- I ' '••• '•' ' :

GAMt '
r-y -•';

St* EC I6S

H* " ;-

{ H2 • -' -
h- / ;-
ri? »: " "

'•'ht!'"-~ '•' " *
' HE"*' v '' •
'I-E»*;

.OOE+02 N/SJ-M',
, 7 5 -

MUVING SHOCK
'. 1. 3252E»02 . '
5 '1 • 020^E*01
•"^"l* QT-23 E *0l

'• 2. 3608E*OI
3.12606*00

' 1.3198E*00
.1.21116*00

7.9072E-01 '
,.0,,,̂ ,

1.38686-10

L 36816-10
4.4495E-01

1.60116-13
2.032>)E-12
2.0642E-01
2.9632E-28 -

.0. • ' '

00£*02 N/Su-M',
75

MOVING !>HOIK
1.5655f»02
1.06306*01

•'1.15976*01'"-
2. 7566E»01 •
3.2724E»01
1.3632E»Ja. ^
1.2699E*0-)
.7.9332E-01
S;«556*C,

4.1402E-10
,4.2504E-01
4 ;08tt 7:-10

'^j^SO^E-Jl
'i. 5 370F— 1 3
S.7050e-'.2
1.9687E-01:
3^4536E-Z7 '
J. •

. •• USl » 1.206*
• XH6 ••• .25

STANDING SHOCK
• 1.18886*03

1.32316*01
6.17456*01

' 4. 17896*01
3.97696*00
1. 40936*00

•1.45526*00
' . B.2146E-01

1.58136*00

MO L E F R AC T I ON S

3.08*46-08
6.2561E-01-
3.03726-08
2.02596-01
1.56086-10
6.28156-10
1.71806-01
3.5792E-22
2.39826-80

• - U S 1 »'• l'.30E*l
XHE " .25

STANDING SHOCK
1.52555*03
1.4272E*01

' 6.65626*01
'• 4.927CE*01

4.3253E»00
" 1.4682E»00

1.559CE«00
8.40826-01
1.68136*00 '

MOLE FRACT IONS

1.36386-07
- 7.17136-01

1.34856-07
1.2251E-01-
,'.15a2F-10
2. 24666-09
1.60366-01-
1.3509E-20
1.53?4E-74

04 N/S6C
'""'

• REFL6CT6D SHOCK
1.62906*03
1.42676*01
7.36586*01
*. 87446*01

• 4.30946*00
1.45876*00'
1.55026*00
8.39706-01
1.54886*00

1.31046-07
7.09846-01
1.29496-07
1.28896-01
7.26726-13
2.2790E-09
t. 61276-01
1.38146-20
2.96556-'7«

D4 M/S6C

R6FLECT60 SHOCK
2.08906*03
1.5944E»01
7.88126*01
5.76196*01
4.85dd6*00
1.52296*00

. 1.6624F*OC
8.9068E-0:
l.711SE*00

9.7418E-07
7.96946-01
9.67936-07
5.26786-02
4.7611E-O9
1.10086-08
1.5J38E-01
1. 90246-18
7.2896E-67

PI = 1
XH2 =

P
T - .
KHJ
H
A

S" '
I
GAME
U

SPEC IE S

E- '
h
H* '

•H2
H-

H2« ''•
Hi
ME* -
HE»»

PI - I
XH2 <•

P
7

kHO
H '
A '
S • :

• L
GAME
U

SP6C 16 S

(.-
h ;

H*
M2 :

' H-' •
H2«
HE-
HE*
HE»»

.i)OE*02 N/SU-M,

.75

MOVING SHOCK
1.824oE*02
1.1057E*01
1.237<JE*01-
3.l«39E*Ol
3.4285C»03
1.4089?*00
1.333BE*00

• 7.9700E-01
1.075iE»31

.1248E-39

.0052t-01

.11216-09

.1205E-01

.63576-12

.4391E-11

.8744E-01

.0319F-26
1.

,JO£*02 N/SU-H,
.7C

MOVING jHUCK
2.1024E»02
1.15J2S*0:
1.30336*01
3.6424E*9\
3.5970E*OJ
1.4566E»OJ
1.402nE*00
8.32C2E-01
1.15716*01

2.S328t-09
S.7401E-&1
2.9J3iE-J9
2.4774E-01
*.7672E-12
J. 40176-11
1.7825E-01
J.5218S-25
J.l596E-'yl

USl ' 1.406*04 H/S6C
XHE • .25

STANDING SHCCK
1.89186*03
1.57786*01
7.22036*01
5. 7287E«01
4.82216*00
1.52716*00
1.66076*00
8.87466-01
1.84476*00

MOLE FRACTIONS

8.4735E-07
7.95666-01
d. 41966-07

• 5.37956-02
3.92066-09
9. 31076-09
1.SC54E-01
1.23366-16
3.39586-67

REFLECTED SHOCK
2.65606*03
2.05036*01
7.44366*01
6.84856*01
6.23216*00
1.58946*00
1.7403E»00
1.08856*00
2.13766*00

4. 78476-05
8.50656-01
4.77976-05
5.60046-03
1.12726-07
1.62746-07
1. 43656-01
3.23466-14
7.96756-52

USl - 1.506*0* M/S6C
XHE > .25

STANDING SHOCK
2.25166*03
1.48516*01
6.89666*01
6.57076*01
5.82286*00
1.58246*00
1.7319E*00
1.03816*00 ,
2.1884E*00 :

MULE fR 4CT 1CNS

1.5154E-05
8.4516E-01
1.5129E-05
1.0460E-02
«. 20056-06
6.881SE-08
1.443JE-01

. 1.6872E-15
1.700SE-56

REFLECTED SHOCK
3.35036*03
2.91136*01

. 6.55986*01
8.18166*01
7.31136*00
1.6*656*00

. . 1.75436*00
1.0*666*00

, 2.86206*00

2.931*6-03
8. 51176-01
2.93116-03
*.6110»0*
2.38596-06
2.671*6-06
1.42SOE-01
8.99236-10
8.46646-36
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TABLE I. -Continued

p;;-100-N/m

PI = 1.
XH2 = .

P
T
RHO
H • . •
A

S .'

. i
tAME
U

SPE C IE S

t-
H '
h*
H2 •• •
h-
H2».

HE
HE*;.
HE** •

PI * 1.
XH2 »

P '
T
RHO • '
M -
A
S- •
I
GAME '
U

SPE C I E S

E-
h
H*

H2'
h-
h2*
HE
HE*
HE**

30E»02 N/Sa-M,
75

MOVING SHOCK
2.39B4E*02
1.1986E*01
1.3561E»01
4.1323E*01

1 3.7830E*00
1.5059E»00.
1.4756E*00
8.0916E-01

. 1.23a3E»01

7.707UE-09
6.4459E-al
7.6427E-09
1.85V8EH>1..,
1.30B7E-11
7.8110E-11
I. 694 3E -01,

2.50116-24
4. 650 7E -8 7,

OOE*02 N/SO-N,
75

MOVING SHOCK
2.7118E*02
1.2551E*01
1.39236*01
4.6534E»01
3.9974E*00
1.5565E*00
1.5519E»00 '
8.2044E-01
1.3184E*01

2.1678E-06
7.1124E-01
2.1532E-08
1.2767E-01
3.66b6E-ll
1.81766-10
1.6110E-C1
3.2*65E-23
1.6116E-83

US1 •= 1.60E»04 H/SEC
XHE • .25

SIAMJING ShCCK
2.562'>E»03
2.43«6E*01
6.0191E«01
7.«326E»01
6.8SI02E*00
1.6263E*00
1.74866*00
1.11526*00

. 2.79«8E»CO

MOL E FR ACT IONS

4.5827E-04
8.5483E-01
4.5316E-04

. , 1.2773E-03
5.4446E-07
6.6067E-07
1.42S7E-01
6.0672E-12
3.131JE-«

US1 = 1.70E*
XHE •= .25

STANDING Sl-OCK
2.8730E«03
2.9942E*01
5.46186*01

. 8.339SE*01
7. 3325E*00
1.6656E»00
1.7568E*00
1.02216*00
3.3585E*00

HOL6 F R ACT IONS

4.2049E-03
d.4895E-01
4.204SE-03
3.2769E-0*
2.654AE-06
2.95I6E-06
1.4220E-01
1.9361E-39
1.2727E-3*

REFLECTED SHOCK
4.0348E403
3.5112E»01
6.<,652E»01
9.4S43f*Ol
7.62576*00
1.6865E*00
l.777«E*00
9.3179E-01
3.2835E*00

1.5588E-02
8.2798E-01
1.55876-02
1. 6977 E- 04
7.84*3Er06
8.8261E-Ot
1.4066E-01
5.8797E-08
3.4048E-29

04 H/SEC

REFLECTED SHOCK
4.6907E*03
3.S070E*01
6.£2<k4E*01

. 1.0692E*02
7.9210E*00
1.72096*00
1.6124E*00
8.8608E-01
3.5056E*00

3.4528E-02
7.9287E-01
3.4525E-02
1.0302E-04
1.3616E-05
1.5879E-05
1.3794E-01
4.5463E-07
5.7861E-26

PI =• 1.
XH2 » .

-

• ? . . . '
T

,RHO

,«
r. A
__ *

, I
.GAME

;,U

SPEC IE S

. E^-
H

, H»-
•H2 .

.- H- . . ••
H2*
HE

/HE* . .
• HE»»

PI ' 1.
XH2 > .

• P
T

.RHO

H
i' A
•.•S

:l • .
•GAME
. 0

SPECIES

t-
H
H+
M2
H- .
H2*
HE
HE*
HE**

006*02 N/.Su-H.
75

MOVING SHOCK
3.04UE*02
1.32916*01
1.4045E»Ol
5.20536*01
4.2711E»00
1.6076E»00
1.6291E»00
8.4248E-01
1.3969E»01

7.49076-08
7.7236E.-01

.4558E-08

.4187E-02 -•

.U76E-10.

.6609E-10 ,
• .53466-01 .
3. 11526-22
6.2600E-80

006*02. N/SJ-N,
TS

MOVING SHOCK
3.38116*02 .
1.4491E*01
l.37Z5E*Ol
5.7870E*01
4.71636*00
1.65776*00
1.70006*00
9.0294E-01
1.47186*01 .

. — ; . — ..

4.17696-07
8.2352E-01
4.16646-07
2. 941 66-02
5.2007E-.10
1.57016-0.9
1.47066-01
5.4779E-20.
1. 45806-73

US1 • 1.806*04
XHE -. .25 ..

M/SEC

"••'. - " * '

STANDING SHOCK. .REFLECTED SHOCK
3.19936*03 -
3.4383E«01 :

. 5.2423E«Ol
9.3138E»01
7.54996*00
1.6990E.OO
1.77576*00
9. 33926-01
3.7395E»00

MOLE 'FRACTIONS. ~"

1.4622E-02
8.2980E-01
1.4621E-02 •
1.5464E-04
6. 26436-06
7.0175E-06
1.4079E-01
4.1333E-08
3.6374E-30

US1 • 1.90E*O4
. XME . ,2S •'"

'. 5.2883E*03
4.2043E*01
6. 7865£»01
1.19396*02
8.2169E*00
1.75376*00
1.8534E*00

. 8.t645€-01
3.641T£*00

5.59036-02
7.53206-01
5.58986-02
7. 32 986-05

• 1.86406-05
2.2545E-05
1.3488E-01
1.63ME-06
6.16746-24

«/«c , ; .
'• - ." •'••*"':.

STANDING SHOCK REFLECTED SHOCK
3.47746*03
3.77056*01

. 5.11456*01
1.03476*02 .
7.78256*00
1.7319E.OO
1.8048E»00
8.9058E-01
3.9*62E*00

HOLE FRACTIONS —

3.0469E-02
8.0043E-01
3.0467E-02
9.61136-05

. '1.0053E-05.
1.1565E-05 .
1.3852E-01
2.6301E-OT
2.7053E-2T

5.7146E»03
4.4413E»01
4.77856*01
1.3191E*02
8.4976E»00
1.78736*00
1.8982E»00
8.S652E-01
3.7305E»00

—rl—

7..9153E-02
7.11896-01
7.81456-02
5.49166-05
2.2353E-05
2.79406-05
1.3170E-01
4.0527E-06
1.67466-22
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TABLE I. -Continued

100 N/ m

PI - l.'00c»02 N/SU-M,
XH2 = ,..-75 ... • .j. . .

US1 = 2.GOE*04 H/SEC
;.XHE .=• ..25 -

, p.. • > •
;' I- ' - ••:•
,. RHu-
S.H . . ,
- A. - -
, ,$ . „- _. •
i--; ... .
GAMfcT- . .
U -. < . .

SPECIES

£-
.H •* •-,. ;
s H *>_;.. ; " .

-H2-* •.5c - , i
tH--.̂  PC":" ?

,-1:2*: .'•-* , -.
,j^E"*- ;,- T' £
>•(•*£.* .-*.' - ' *.
•̂lE +> ' . • t

PI = 1.
XH2 = '»*,

. '** . .
T :-, :

;RHO;
H - -, •• J .

• A! • ""-.•;-.

•S - '-- '.,
'«'. -*. .'-

U. - *' ' -

SPFC I E S

t-
»<•-. : ' ' t ' .'
H* . .'•" '
H2 i . - ' J
H- - . ' • - . . .
H2*', •.-.'.
HE " • •-.
HE*;. . ...
HE**.1

MOVING SHOCK
3.7154E*02

, 1. 71406*01
- 1.24456*01
- 6'.3941E*Or
. 5.6642E».00
.' 1.70456*10
: 1.7418E»00
, 1.0747E*00
.: 1.5365E»01

8.2493t-06
d. 51736-01
3.2439E-36
"..7250E-03
5.62966-09
1.10736-08'
1.43536-01
9.3569E-17-
1.84726-61

CCE»02 N/SO-M
.75,-, ,'.-'. .

MOVING SHOCK
4.04146*02
2. 13676*01
1.08126*01.

.7.32476*01.'
6.49656*00
1. 74366*00
.1.7493E»00 .
a. 12916*00
'•1.39251*01

2.17416-04
d. 56066-01'
2.17396-04

; 5.95696-04
0.68216-08

, 9.1682F-08
. 1.42916-01 •'
. 3.3380E-13

4.7d96E-49

STANDING SHCCK
- . 3.5012E*03
. 4.0155E»6l

' .4.7400E*01
1.1384E*02
8.3045E*00
1.7681E»CO •
1.83966*00
8.67406-01

.4.0257E»00

- MOLE FRACTIONS

4.B764E-02
7.66486-01
4.8761E-02
6.2715E-05

? 1.26SSE-05
1.49976-05
1.3590E-01
8.77S5E-07
4.8880E725

REFL6CTED SHOCK
5.6534E*03
4.tl38E»o'l
6.3031E*Ol
1.43826*02

• 8.73456*00
t.$245E»OC
1.94406*00
8.5061E-01
3.77366*00

9.98556-02
6.7161E-01
9.9841E-02
4.0808E-05

- 2.36326-05
3.0302E-05
1.2859E-01
7.6685E-06
1.6113E-21

, US1 - 2.10E»C4 H/SEC
XHE -• .25.-

STANDING SHCCK
• 3.35946*03

4.1964E*01
. 4.2632E*Ol

1.2409E*02
8.2092E*00 .
1.80586*00

' 1.877BE*00
8.5522E-G1'

- 4.0277E*00

• HUL E FRACTIONS

6.8111E-02
7.3057E-01 '
6.8106E-02
4.4198E-05
1.4C77E-05
1.70C9E-05
1.3313E-01
1.98S6E-06
8.74146-24

REFLECTED SHOCK
5.3005E*03
•4.7402F*01
5.6198E»01
1.55126*02
8.9366E*00
1.8633E*00
1.9897E*OC
8.46736-01
3.78676*00

1.2055E-01
6.3319E-01
1.2053E-CI
3.0241E-05
2.3165E-05
3.0283?-05
1.2563E-01

' 1.2272E-C5
B.2626E-21

PI = i
XH2 =

P
T
RHO
H
A
s
L
GAME
U

SPEC I E S

E-
H
H»
H2
H-

H2*;
HE
HF»
HE**

.OOE»02 N/SO-M,

.75

MOVING SHOCK
4.38586*02
2.56906*01
9.73656*00
7.6849t»OL
(.89056*00
1.77616*00
1.753*6*00!
1.05416*00
1.6*996*01

2.08186-03
a.53UE-01
2. 08176-03
1.4493E-04
3.4717E-C7
4.0711E-07

. 1. 42586-01
9.12736-11
4.8878E-40

PI • l.QOc*02 N/SO-M,
XH2 •

P
T

•RHO
H
A

S
z
CiAMt
U

SPEC IE S

E-. •
H
H»
H2
H- '

H2*
HE
HE*
HE**

.75

KOVING SHUCK
.4.76156*02
"2.92596*01

9.22416*00
8.379de*01

. 7.32446*00
1.80466*00.
1. 76436*00
9.55886-01
1.7137E»01

d.l-i!7E-3i
8.419SE-01
3.1416E-33
6.2046E-05
9.1541E-07
1.024QE-06
1.4170E-01
2.7027E-09
9.9885E-35

US1 • 2.20E*0* M/SEC
XHE - .25

STANDING SHOCK
3.3245E*03
*.3592E»01
3.9731E»01
1.34886*02
8.4243E»00

. 1.84156*00
1.>»195E»00
8.4816E-01
4.0467E»00

HOLE FR AC 1 1 CNS

8.8350E-02
6.9300E-01
8.8343E-02
3.2959E-05
1.5183E-05
l.8757E^05
1.3024E-01
3.88586-06
9.5552E-23

US 1 - 2.30E*
XHE • .25

STANDING SHOCK
3.4547E*03
4.5228E*01 .
3.d867E*01
1.4664E»02
8.66256*00
1.8747E«00 .
1.9653E*00
8.4421E-01
4.0755E»00 ,

MOLfc FR ACT IONS

1.09tCE-01
6.5354E-01
1.0959E-01
2.578SE-05
1.6425E-05
2.07176-05
1.2720E-01
7.1062E-06
3.4538E-22

REFLECTED SHOCK
5.1445E*03
4.66676*01
5.1863E*01
1.67086*02
9.15286*00

' 1.90026*00
2.03S2E*OD
6.4453E-01
3.8068E*00

l.*147E-01
5.9*35E-01
l.*l*4E-01
2.3H9E-05
2.28066-05
3.0411E-05
U2264E-01
1.8918E-05
3.76616-20

0* H/SEC •

REFLECTED SHOCK
5.26176*03
5.00896*01
5.C236?»01
1.80326*02
9.4008E*00
1.93526*00

; 2.09116*00
8.4375E-01
3.8485E*00

1.6316E-01
5.5409E-01
1.6312E-01
1.82216-05
2.2922E-05
3.1267E-05
1. 19536-01
2.9255E-05
1.81946-19



TABLE I. -Continued

• l O O N / m

PI = 1
XH2 a

P
T
KHU :

' H
A
S
Z
GAME
U

SPEC I E 5

6- -
h "•
H* " •
h2 '
H-

H2*
HE! •
HE* • •
nE** •

PI - 1
XH2 -

P
T
RHO ''
H ' ''
A'
S ' "
Z
GAMt . '
u- • ••

cp.: r i pe "ire (.led

t-
M -

h*
1^2

•H
1
-

H2»
ME
HE*
HE * * '

.006*02 N/Su-M,

.75

MOVING SHOCK.
5.1735E*02
3.19746*01
<*.0752E»01
9.11196*01
7.15426*01
1.<J312E*00
1.78296*00
8.97856-01
1.78476*01

i. 85056-32
3.2273E-01
1.85056-02
1.68916-05 '
l.6264E-0'6~
I.B073E-06
1.43226-01
2.13516-08'-
1.B145E-31'

.00c*02 N/SO-M,

.75

MOVING SHOCK •"'
5.615*E»02
3.*107F»01
9.1100=»00
9.8795EVOI
7.31»2E»CO
1.656U?»00
1.8073E»00
0.67916-01
1.8599EK)!

: J.1721E-02
'.9820E-01
S.1721E-02
2.58396-Oi
2.3601E-J6 '
2.6«31E-3t
1.3833E-01
J.5441E-OU

.2.7984E-29

US1 = 2.*OE»04 M/SEC
XHE - .25

STANU1NG SHOCK.
3.7264E»03'
*.6917E*OI
3.9406E»Ol
1.5952E»02
8.9247E+00

• 1.9068E»00
2.0156E»00
8.4229E-01
4.11266*00

HOLE FRACT ION S

1.3180E-C1
6.1233E-01
1.3178E-01
2.0786E-05
1.7784E-05

• ' • • 2.3076E-05
1.2402E-01:
1.248CE-05.
6.73T3E-21

REFLECTED SHOCK
5.6010E*03
5.1676E*01
5.0441E»01
1.95026*02

. 9.«814E*00
, 1.96926*00

2.14886*00
8. 440 BE -01
3. 91046*00

1.8565E-01
5.1234E-01
1.8559E-01
1.4597E-05
2.32956-05

' 3.26056-05
1.16306-01
4.55066-05
9.1247E-19

• US1 - 2.50E»0* K/SEC
•'XHE - .25

STANDING SHOCK
4.08786*03
4.86146*01 "
4.06356*01
U7321E*02

" 9.202C6*00
1.9383E*00
2.0693F«00
8.4173E-01
4.17?2E»01

MOLE FR ACT IONS

1. 54366-01
5.7042E-01
1.5433E-01
1.70CCE-05

. 1.90416-05
2.5370E-05
1.207SE-01
2.09826-05
4.57606-20

REFLECTED SHOCK
'6.08246*03
5.33626*01
5.15616*01
2.10896*02
9.9856E*00
2.00326*00
2.21076*00
8.45276-01
3.98666*00

2.08436-01
4.7006E-01
2.0835E-01

• 1.1729E-05
2.35836-05
3. 39356-05
1.13026-01
7.0293E-05
4.5488F-18

PI " 1.006*02 N/SQ-M,
XH2 - ' .75

US1 - 2.606*04 M/SEC
XHE » .25

• P •• '
T. - .
RHO

, H
' A .
• S
I

t: GAM 6
u

SPECIES

It- -' '
-,H '•
•>H* .
-H2
•h-
:H2*

,
:
"E

HE**

MOVING SHOCK
6.0829E*02
3.58776*01 .
9.2366E*00
1.0681E*02
1.48896*00 •
1.8820E*00

. 1.8356E+00
8.5159E-01
1.9376E*01

4.6673E-02 •
7.7044E-01
4.6672E-02
1.9693E-05-.
3.0672E-06.
3.4703E-06
1.3619E-01 '
2.3715E-07
1.14226-27

STANDING SHOCK REFLECTED SHOCK
•' 4.5151E*03 - ;

5.03096*01 ' • •
4.22126*01
1.87876*02
9.4908E«00
1.96996*00
2.12616*00
8.4212E-01
4.2436E»00

MOLE FRACTIONS

1.7695E-01-
5.2850E-01
1.7691E-01 .
1.3971E-05
2.0071E-05
2.7476E-05
1.1755E— 01 * '
3.3952E-05
2.7491E-19

6.6624E»03
5.51046*01
5.31336*01
2.27766*02
1.03076*01

' 2.03726*00
2.27556*30
8. 471 5E -01
4.07356*00

2.31006-01
4. 28206-01
2.3088E-01
9. 39106-06
2.3600E-OS
3.4957E-05
1.0976E-01
1.07076-04
2.15646-17

PI • 1.
XH2 - .

P
T .
RHO

'H
A .
S
I
GAM 6 .
U

SPF.C IES

6-
H . •
h* .- • •
H2
H-
H2*.

H6
HE*
HE**

006*02 N/Sg-Mt
75

MOVING SHOCK
6.57376*02
3. 7414E»01
9.4108E*00
1.15156*02
7.6694E*OJ
1.90726*00
l.8670E*00
8.4206E-01
2.0166E*01

6.2691E-02
7.4069E-01
6.26906-02
1.57336-05
3.7278E-06
4.2740E-06
1.33906-01
5.2998Er07
2.1758E-26

US 1 - 2.706*04
' XHE > .25

M/SEC

STANDING SHOCK REFLECTED SHOCK
.4.99506*03 .
5.19986*01

. 4.39566*01
2.0315E»02
9.78916*00
2.00166*00
2.18556*00
8.4322E-01

.4.32216*00

MTU F Ffi&TT inMC. — —nULt rKAVl lUWa ~~

1.9932E-01
4.86986-01
1.9925E-01 •
1.1468E-05 .
2.0794E-05 .
2.92586-05
1. 14346-01
5.3193E-05 •
1.4605E-18

7.31986*03
5.6903E«01

. 5.48966*01
2.45536*02
1.0644E»01
2.07156*00.
2.34336*00
8.49646-01
4.16956*00

2.5323E-01
3.8696E-01
2.5306E-01
7.437TE-06
2. 32*6 E- 05
3.54826-05
1.0653E-01
1.6129E-04
9.7451E-17
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TABLE I. - Continued

100 N/ m

PI - 1
XH2 -

P •
T
RHU
H ' •
A - .
S • •
i
&AME
U

SPEC IE S

E-
Hp '
H* - - - ,

H2
H--
H2*
HE
HE*
HE**

PI • 1
XH2 =

P
T
RHO
H
A

s •
I
GAME
U

SPtC IE S

t-
H
H*
H2
H-

H2*
HE
HE*
HE**

.00;* 02 N/St-«

.'i

• MOVING SHUCK
7.086lE*02

• 3.8792E*11
9.6098E»00
1.23a^f»02
7.8526?*00
1.932«c»00

• 1.9008E*00
b.3626E-01
2.096AE»01

7.9374E-02
7.09rlE-Ol
7.93726-02
1.2J27E-05

•4.3319E-06 '
5. 036 9£ -06
1.3152E-C1
1.0298E-J6
2.5236E-c5

. OOE»02 N/Su-M

.75

MOVING SHOCK
7.6207E*02
*. J058E*31
9.a22iE»00
l.3282E»OJ
8.0375E»00
1.957BE»00
1.9368E»00
d.3267E-01
2.1770F»01

J.6467E-U2
5.7797E-01
t. 6*6 4E- 3 2
l.OdOBt-05
4.d74lE-06
•i.7ii9'E-0<>
1.290dt-0l
l.d!77E-06
2.0330E-24

t US1 = 2.80E*
XHE - .25

STANDING SI-OCK
5.52026*03
5.3688E*01
4.5754E*01
2.1910E*02
1.00966*01
2.03366*00
2.2472E*00
8.<r490E-01
*.407<iE*00

— MOLE FRACTIONS

2.2129E-01
4.*619E-01

.' 2.2120E,-01.
9.3614E-06
2.11646-05
3.0621E-05
1.11176-01
8.12C5E-05
7.04UE-18

04 H/SEC

REFLECTED SHOCK
8.0434E*03
5.87586*01
5.6720E*01
2.6415E*02
1.0997E»01
2.1062E»OC
2.4135E*00
8.5273E-01
4.2743E»00

2.7495E-01
3.46716-01

. 2.7469E-01
5.8013E-06
2.24866-05
3.54056-05
t. 03346-01
2. 4084 E- 04
4.2460E-16

, US1 " 2.90E*C4 H/SEC
XHE - .25

STANDING SHOCK
6.08'!3E«03
5.53936*01
4. 75666*01
2 .35726»C2
1.0414E*01
2.066CE*00
2.3111E«00
8.47C9E-01
4.50C7E*00

• MOLE FR ACT I CNS

2.42826-01
4.06276-01
2.4268E-01
7.57C5E-06'
2.1166E-C5
3.1503E-C5
I. 08056-01
1.2U2E-04
3.1463E-17

REFLECTED SHOCK
8.8314E*03.
6.06886*01 .
5.6537E»01
2.8364E*02
1.13676*01
2.1412E«00
2.48596*00
8.5648E-01"
4.38816*00

2.960BE-01
3.0759E-01
2.9571E-01
4.4331E-C6
2. 13186-05
3.4665E-05
1.0021E-01
3.5830E-04
1.8D94E-15

PI = 1.
XH2 » .

P
r
RHO
h
A
s
I
GAME
U

SPEC IE S

E-
M
H*-

H2
H_ .. -
h2* .
HE
HE*
HE**

PI • 1.
XH2 *

P
T
RHJ
H
A
S
£

G»*E
U

SPtC IE S

E-
h
h»

H2
H-
H2»
HF
HE»
HE»»

00£»02 N/SJ-H
75

MOVING SHOCK
b.l726E*02
4.1238E»01 '
1.00366*01
1.4212E*02
8.2235E»00
1.9834E»00
1.97466*00
8.30*86-01
2.2570E*Ol

1.1377£-01
6.4584E-01
1.1376E-01
9.13225-06
5.3480E-U6
6.40S4E-06
1.2660E-01
2. 99096-06
1.2853E-i3

305*02 N/SU-M.
75

HCVING SHOCK
9.3391E»J2
4.34296O:
1.0463E*01
1.6170E*02
8.6006F»00
2.0355E»OU'
2.05535*00
8.2dbVE-01
?.<.ld4L>01

1.4d56t>01
5.B123E-01
1.4855E-01
6.025SIE-16
6.0d70E-06
r.533U-06
1.2163E-CL
7.0H8E-J6
3.018Jfc-22

. US1 * 3.00E»0* M/SEC
XHE - .25

STANDING SHOCK
6.689«E»03

• 5.T107E»01-
4.9292E.01
2.528tE*02
1.0.739E«01
2.0<984E«00
2.376«E«00
8.4975E-01
4.601CE»00

- HOLE FRACTIONS

2.6364E-01
3.6766E-01
2.63*55-01
6. 05 206-06
2.0781E-05

. 3.1828E-05
1.05C2E-01
1.790CE-0*
1.30S*E-16

, US1 • 3.20E*
XHE . .25

STANDING SI-OCK
8. OOOOE*03 '
6.066CE»01

. 5.2501EOI
2.8906E*02

. 1.1*251*01
2. 1643E*00
2.512CE*00
8.5667E-01
*.8253E«00

• MOLE FRACT tCNS

3.0338E-01
2.9A05E-01
3.02S9E-01
3.6747E-06
1.8944E-05
J.OT90E-05
9.91«3E-02
3.7867E-0*
2.02«?F-15

REFLECTED SHOCK
9.6673E»03
6.268»E»01
6.0261E»01
3.0386E»02

' 1.1752E»01
2.1762E»00
2.5593E*00
8.6089E-01
*.5115E*00

3.1625E-01
2.7030E-01
3.1571E-01
3.3160E-06
1.9785E-05
3.3258E-05
9.7153E-02
S. 30 36 E- 04
7.»828E-15

0* M/SEC

REFLECTED SHOCK
1.1511E»04
6.7081E*01
6.3295E»01

• 3.4693E»02
1.2596E«01
2.2»76£»00
2.7111E»00
8.T238F.-01

. *.7930E»00

3.5*52E-01
1.9990E-01
3.S332E-01
1.6707E-06
1.5737E-05
2.M22E-OS
9.1023E-02
1.1917E-03
l.3*69E-13
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TABLE I. -Continued

100 N/ m

PI - 1.00E*02 N/Sj-M.
XH2 -.75

US1 - 2.406*04 M/SEC
XHE - .25

MOVING SHOCK STANDING SHOCK
P
T
RHO '
H .
A ' .'; •'
S "...

L
GAME : .
U , .'.,.'

SPEC IE s

E-
H
H*. : . . , '
H2 -. -
H- . '. i "
H2* ',.'••
HE , ;
HE* ., .;
HE**

1.05836*03
4.54746*01
1.08646*01
1.82536*02

'8.98606*00 ' '
2.08886*00
2.14?06»03
8.28986-01
2.57956*01

1.63036-01
5.1722E-01
1.83016-01

. .4.8297E-06
6.53666-06 . '
tf.2989E-06'r "
1.1670E-01
1.4476E105;,,.
4.4t53Er21-:-,

9.4301E«03
6.44746*01
5.51576*01
3.27586*02
1.21686*01
2.23086*00
2.65176*00
8.66C7E-01
.5.0871E*00

HOL E FR ACT IONS

3.40096-01
2.26316-01
3.39286-01
2.03866-06
1.58S4E-05

1 "- 2.7513E-05
1 9.3482E-02

7. 95446^04
2.9167E-14

REFLECTED SHOCK
1.35576*04
7.22846*01

. 6.54576*01
3.93366*02
1.35606*01
2.3203E»00
2.86526*00
8.8777E-01 ,
5.12026*00

3.8925E-01
1.3709E-01
3.8638E-01
6.9379E-07
1.0932E-05
2.1409E-05
8.44006-02
2.8538E-03
2.8736E-12

PI - 1.
XH2 * .

P
T
RHO
H
A
S
I
GAME
U

SPEC I E S

E- .
H
H*
HZ
H-
H2*
HE
HE*
HE**

OOE*02 N/SQ-N
75

MOVING SHOCK
1.32966*03
4.93776*01
1.1550E*01
2.27986*02
9.7937E»00
2.19876*00
2.3312E*00
8.3326E-01
2.90026*01 .

2.4934E-01
3.94126-01
2.49296-01
2.4723E-06
6.5835E-06
8.87856-06
1.0719E-01

'4.9850E-05
4.21436-19

i US1 -> 3.80E»04 M/SEC
XHE = .25

STANDING SHOCK
1.25596*04
7.36806*01
5.8203E.01
4.11226*02
1.3886E«01
2.3632E«00
2.92876.00
8.9352E-01
5.76496*00

• MOLE FRACTIONS

4.0248E-01
1.1353E-01
3.9860E-01
4.0880E-07
8.1369E-06
'1.62566-05
8.1494E-02
3.8669E-03
7.4018E-12

REFLECTED SHOCK
1.8254E*04
8.6385E»01
6.71856*01
4.9793E»02
1.57186*01
2.4644E*00
3.14516*00
9.0939E-01
6.01796*00'

4.43586-01
5.1214E-02
4.2570E-01

' 6.14016-08
3.3724E-06
7.86536-06
6.16126-02
1.7877E-02
2.11716-09

PI • 1
XH2 *

P
T
RHO
H „

* r • • • ' : -
S ' J-f.
Z . •• • "
GAME ••
U

SPEC IE S

6-
h
H*

H2
h-

H2»
HE ' •
HE*
H6»» •

.00^*02 N/SU-Mt

.75

MOVING SHOCK
1.1902E*03

. 4.7440E*01
1.1229E*0'.
2.04636*02
S. 38276*00'
2.1432E*00

- 2.2342E*Or
.. 8.30606-01

2.74026*01

2. 16726-01
4.54666-01
2.16TOE-01
3.48936-06
6.6980E-06
d.7617E-06
I.U87E-01

•• . 2.7555E-05
, 4.7630E-20

US1 - 3.606*04 M/SEC
XHE • .25

STANDING SHOCK
1.09586*04
6.87386*01
5.70876*01

.3.68326*02
1.2987E*01
2.29756*00
2.79266*00
8.7859E-01.

.5.39656*00

MOLE FRACT IONS.

.3.7336E-01
1.65446-01
3.71646-01
9.9241E-07
1.20476-05
2.2371E-05
8. 78C8E-02
1.7149E-03
4.3746E-13

REFLECTED SHOCK
1.5B1 66*04
7.87086*01
6.66896*01
4.43876*02
1.46356*01
2.39316*00
3.01316*00
9.03086-01
5.5466E*00

4.1922E-01
8.59136-02
4.11886-01
2.2526E-07

. 6.4481E-06
. 1.3812E-05
• 7.56316-02

7.33916-03
7.82446-11

PI - 1
XH2 -

P
T
RHO
H;

A
S
I
GAM6
U

SPECIES

E-
h .
H*
H2
H-
H2*
HE
HE*
HE**

.OCE»02 N/SU-«i

.75

MOVING SHOCK
1.47626*03
5.13316*01
1.18216*01
2.52596*02
1.02236*01
2.25546*00
2.43286*00
8. 3691 E- 01
3.05946*01

' ;

2.60686-01
.3.3595E-01
2.80596-01
1.6996E-06
6.2149E-06
8.6495E-C6
1.0267E-01
(J.7634E-05
3.3118E-18

US1 > 4.00E»04
XHE • .23 .

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.42026*04
7.9604E«01
5.83826*01
4.56156*02
1.4841E«01
2.42876*00
3.05596*00
9.0545E-01
6.20336*00

MOLE FRICTIONS —

4.2734E-01
7.2574E-02
4. 1826E-01
1.3763E-07
4.7935E-06
1.03666-05
7.2732E-02
9.07826-03
1.46886-10

2.08416*04
9.50606*01
6.72236*01
5.55406*02
1.69016*01
2.53346*00
3.26146*00
9.2138E-01
6.92246*00

4.6343E-01
3.102SE-02
4.2888E-01
1.61556-08
1.71456-06
4.26616-06
4.21106-02
3.45436-02
4.02066-08
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TABLE I. -Continued

100 N/ m

PI " 1.006*02 N/SQ-M,
XH2 « .75

US1 = 4.20E*04 M/SEC
XHE * .25

Pt = t.03£*02 N/Sa-M,
KHZ •* .75

US1 - 4.606*04 M/SEC
XHE •= .25 .

p
T ...
RHO
H. .

A i •'
S
Z
GAM6 '
U

SP6C 1ES

E- .
h
H* .. .
H2j -,.,.
HT-

H2» . : i
HE. /
HE*' -'.- ;

MOVING- SHOCK
1.63026*03
5.3346E*01
1.20406*01

; 2.78455*02
1.0675E*01
2.31286*00
2.53dlE*00

' 8.41666-01
3.2l79t*0l

. 3.10526-01
?. 80616-0!

' .3.1036E-C1
'. -1.12166-06
'. ' 5.6265E-06

J.0935E-06
• ,J. 83476-02

1.5227E-04
..2. 43896-17

PI - 1.006*02 N/Sa-M,
XH2' «

P
T
RHO .

H ,
A
S
2 .,'. •
GAME
U' • . • -

SP6C IE S

6-
K . •
M» ' .
H2 •"•"- .
H- . - - . '
h2* - "
H6-
ht»
h6»*

.75

MOVING SHOCK
l.7911E*03
5* 54B2E *01

••. l.2197t»01
3.0555E»C?

. 1.1158E*01
2.37106*00
2 • 646 76* 33
'8.47866-01
3.?749E*01

J.3881E-01
2.2U18E-C1

" - 3 .36546—31
. S.9SOBE-07 '

4. 85476-06 •
7.2347E-06

- -9.41916-02
2.6o61t-34 '
1.792HE-i6

STANDING SKOCK REFLECTED SHOCK
1.5885E*34
8.63166*01
5.61C2E*01
5.03196*02

. 1.576BE*01
2.49166*00
3.16756*00
9.0935E-01
6.675CE*OC

POLE FRACTICNS — "

4.47516-C1
4.5491E-02
4.28C6E-01 -
4.2315E-08
2.6377E-06
6.1259E-06

, 5.946CE-02
- • • 1 . 944 7E— 02

2.5675E-09

US1 = 4.406*04
XHE - .25

2.36066*04
1.06C76.02
6.61356*01
6.1T49E*02
1.86036*01

. 2.60186*00
• 3.3650E*00

9.6954E-01
7.13816*00,

' 1.B340E-02
4.2742E-01
3.5267E-09
7.9911E-07
2.0721E-06
2.1785E-02

-5.25O9E-021

:6.8183E-07

M/SEC

STANDING ShCCK REFLECTED SHOCK
I. 7574E*04
9.36436*01
5. 7450E*C1
5.5222E»02
1.67726*01
2.55296*00
3.26t7E»00

. 9. 1962E-OT
7.17176*00

Ml>LE FR AC T ION S ~~

• 2.91C4E-32
4.30C7E-01
1.2936E-OB
1.4361 E— 06
3.525CE-C6
4.2312E-02
3.42ISE-02
3.2481E-OB

2.66476*04
1.2309E*02
6.2943E*01 •
6.8798E»02
2.12766*01
2.66856.00
3.43946*00
1.06926.00
B.1056F.»00 •

4.9119E-01
9.75B8E-03

•4.2b3bE-01
4.61196-10
3.11246-07
7.7312E-07
7.8681E-0?
6.4802E-02
1.6374E-05

P
r
RhJ
H
A • '
S '
£i

GAME
U

SPEC If S

E-
H
H*
H2 ; ' .
H- • ° '
M2» ' '
H.6 • -
HE*
HE**

PI • 1.
XH2 *

. . '

P
T
RhU.
H '
t •

S '.
* '
GAMt
U

SPEC IE S

£- ' ... '
H
h*
H2
M-
h2»
HE
HE* ;

H-E**

POVING SHUCK
l'.9589E*03
5.7811E»Ol
1.2291E*0:
3.33906*02
1.16B1E*01
2.4294E*00
2.7570E»00
8.56056-01 '
3.5308E*01

J.6525E-01
1.7929E-01

-3.6477E-OI
4.0206E-07
3.9575E-06

' 6.1300E-06
9.02316-02
4.7855E-C4
•1.3925E-15

006*02 N/SO-Hi
75

MOVING SHOCK
2.1331E*03 '
6. J4 54 6*01
1.23046*0!
3. 6349E»02
1.2261E*01

* 2.4880E*00 "
.'Z. 86776*00

8.67'.4t-01
3.68475*01

1.897fE-01
1.34216-01
3.B8856-C1
2.0639E-07
2.99376-06
4.843b6-06
<J.6275c-02'
i .041 86—04
1.24326-14

STANDING SI-OCK
1.92146*04
1.02196*02
5.60576*01
6.0305E*02
1.80896*01
2.61186*00
3.35406*00
9.'5469E-01
7.'747CE»00

• MOLE FRACTIONS

''4.7824E-01
1.85936-02
4.28636-01
3.6375E-09

, 7.4995E-07
1.9169E-06 '
2.4930E-.02
4.9608E-02
3.4056E-07

REFLECTED SHOCK
. . 2.99656*04

1.48226*02
5.81966*01
7.67636*02
2.39426*01
2.73186*00
3.47396*00
1.11326*00
9.42586*00

4.96256-01
5.08066-03
4.26T1E-01
4.J237E-11
1.3199E-07
2.43056-07
2.86736-03
6.86576-02
4. 4055 E- 04

, US1 - 4.806*04 M/SEC
XH6 - .25

STANDING SKOCK
2.06536*04
1.1335E«02
5.32596*01
6.54926*02
1.99436*01

. 2.66786*00
3.42116*00

M. 02566*00
8.532CE.OO

• MOLF FRACTIONS

.4.8847E-01
1.1336E-02
4.2712E-01
7.99336-10
3.52686-07
9.11046-07
1.17276-02
6.13456-02
3.7712E-06

REFLECT6D SHOCK
3.32076*04
1.73236*02
5.47956*01
8.49656*02
2.49886*01
2.78676*00
3.49836*00
1.03046*00
1.06636*01

4.9976E-01
3.24966-03
4.25536-01
7.42916-12
8.32236-08
1.02876-07
1.55706-03
6.55866-02
4.32056-03
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TABLE I. -Continued

100 N/ m

PI = 1
XH2 »

P •
T '

RHO -'
H
A

S'

I
GAMS
u J

SPECIES

E-
H
H*
hi
H-
H2* "'
HE- '
HE*
HE * * '•

PI ' I
XH2 «

P
I .

RhO
H ' ' '•"'
A ''

s • ' -
Z
GAME
U

S P E C I E S

E-
H.
H*

H2
H-
H2*
HE
HE* . •
HE**

.OOE*02 N/SO-N,

.75 '

MOVING SHCCK
•2.3132E»03''
6.3585E*01
1.2225E*Ol
3.9*296*02' ,
1.29186*0!

" 2.5*636*01
2.97575*00 '
8.8193E-0!

• 3.8360E»01

_'„_

*.1191E-01
9.*OIOE-T2
4.10J6E-01

. 9.0935E-08
2.04996-06 '
3.48»6E-06
d.2l6*E-02
'..8*956-03
1.3970E-13

.OOE*02 N/Su-M,

.75

MOVING SHOCK
2.*V85E»0'?
6.7<il7E*01
1.2C4«E»01
4.2629O02
1.3647E»01
2.6035E»00 '
3.0762E*Oi>

' 8.9007E-01
3.98«2t»01

4.3112E-01
6.0651E-02
<..2696E-01
3.27576-08
1.2402E-06

• i. 23836-06
7.7H4E-02
».1558E-03
1. 106DE-12

US1 = 5.00E*
XHE • .25

STANDING SHOCK.
2.1tl07E*0<i
1.2819E*02
<>.9167E*01
7.0738E»02
2.2078E»01
2.7198E»00
3.4599E»00
1.099CE.OO
9.5<i6«E»00

HOLE FRACTIONS

*.9«ilE-01
0.68166-03
*.2665E-Ol
1.37C6E-10
1.593*E-07
3.7856E-07
4.93S6E-03
6.7271E-02
"..5125E-05

0* M/SEC

REFLECTED SHOCK
3.5975E*04
l.9U8E»02
5.32316*01
9.263*6*02
2.55**E*01
2.63276*00
3.5350E»00
9.65*7E-01
1.1395E»01

5.0*956-01
2.560*6-03
4.2177E-01
2.78946-12
6.80526-08
6.38876-08
1.03616-0?
5.61826-02
1.350JE-02

USL • 5.206*0* N/SEC
XME • .25

STANDING SHOCK
2.26686*0".
l .*563E>02
*'. 47*3E»01
7.6029E*02
2.3759E»01
2.7681E»03
3.4788E»CO
1.11426*00

; r.07l*E»01

HOLE FRACTIONS

4.96S6E-01
' 4.12C6E-03

<..27C6E-01
2.*062E-11
S.2792E-08
1.5833E-07
2.393«E-03
6.9035E-02
4.3489E-0*

REFLECTED SHOCK
3.83826*0*
2.05S5E»02
5.20686*01
l.C028E»03
2.t*2«E*01
2.676*6*00
3.58116*00
9.4755E-01
1.19T9E»01

' 5.H32E-01
2.17366-03
4.1670E-01
l.*133E-12
5.9969E-08
4.5792E-08
6.87656-0*
*. 36276-02
2.5497E-02

PI = I
XH2 =

P
T
RHO
H
A •
S
t
GAME
U

SPEC IE S

t-
H
H*
H2 * -
H-
H2»
HE
H6» ••
H6»»

PI • 1
XH2 »

P
T
RHU
H
A
S
t
GAME .
U

SPECIES

E-
H '
M*.

H2
H-.
H2*
HE
HE*
HE**

.006*02 N/SQ-M,

.75

MOVING- SHOCK
2.6892E*03
7.20876*01'
1.17826*01 '
4.5950E*02
1.4368E*01

'. 2.66036*00 '
3.1662E*00
9.0453E-01
*. 12966*01

4.4728E-01
3.6296E-02

.4.3746E-01 .
. *. 75236-09

6.6583E-07
1.28066-06
6.9135E-02
4.82476-03
3.9789E-11

.006*02 N/SO-M,

.75

MOVING SHOCK
2.88676*03
7.6987E*01 •
1.15036*01
4.9395E*02
l.*989E»01
2..7133E*00 '
3.2*266*00
8.9992E-01
4.27456*01

-_

4.6031E-01
2.2270E-02
4.4032E-31
3.0279E-09
3.6152E-07
7.3451E-07
5.7101E-02
1.9997E-02
5.5366E-10

US1 =• 5.406*(>4- M/SEC
' XHE = .25

STANDING SHOCK
' 2.3*106*0*

l.6248E«02
' 4. 124*E*01

8.1*8*6*02
2.453*E»C1'
2.81126*00-
3.4934E»00'
1. 060*6*00
1.17766*01"

HOLE Fft &CT IONS

4.9905E-01
2.8554E-03-
4.2653E-01 '
5.99C86-12
5.36506-08
7.86366-08
1.45576-03
6.76926-02
2.41626-03

R6FL6CT60 SHOCK
' 4.0*366*04
2.19666*02'

-• 5.07376*01"
v 1.08016*03

2.76136*01
'-2.91836*00

-' - ' 3.62826*00'
• 9.5671E-01

1.24806*01

;5. 17676-01 '
• '1.88346-03

'4.11546-01
-- -.7.86646-13

5.33226-08 ;

3.42256-08
' '4.25896-04
' '3.08346-02 :

" 3.764*6-02

US1 • 5.60E»0* K/SEC ' -
XH6 - .25

STANDING SHOCK
2.4356E«04
1.7758E«02
3.90016*01
8.'721«E«02
2.48536*01
2.8522E»00 '
3.51676*00
9.8904E-01 "•
1.2636E.01

MOL6 FRACTIONS

5.3238E-01
2.2007E-03
4.2433E-01
2.1527E-12
4.0975E-08
*. 70806-08
9.9362E-04

. 6.2146E-02
7.9497E-03

R6FL6CT60 SHOCK
4.26686*04
2.3498E*02

• • 4.94586*01 '
' ' 1.16136*03

2.91886*01 '
2.95806*00
3.67146*00

' ' 9. 8749E-01'
:" 1.3044E*01

--

5.23346-01
1.62986-03
4.06946-01'
4.38316-13-
4.70406-08
2.56316-08

•2.33306-04'
1.93206-02
4.85*16-02

6.9,}



TABLE I. -Continued

• 100 N/ m

Pi i - i
. «H2 '.-'"•

• .j~"~ • , p i

P *•>: • 8* <
_ ...--. - .,0 -'

. RHO' '-;l'-.
H ''. •-*, ^ "•' s *
A/;. - n-l

'S ''•̂ "•'''li1
I . j • £•*"

I'tAME ?* ,}

. cpc r IF 5*

M#".:7 "" ' ?•'?*
H2-,:j..:A ;**t
H-?T~ •*?— ;* £f" .'
rl2V>* v^^SV*-

hfe-M" s'iSr 4
Hf *^*-:'^i*M

V':'. , '

'PI '''I.
XH2 '»

' • '

•P-
T '
Rhll
H
A
S
2
UAilE ~ '

•u

SPEC'IF S

h • ' ' "" - '_
H* * '

H2 ' "
!•- " ' '

H2» • • -
ff
1-6*
hb**

^COE»32 N/SJ-!t
.75 . ''.

;«C^lNu- SHOCK?.
*: 3 .̂ 69 1 3 E * o 5
; •'•'d. 20826*01 •
-•;1.1364E»01
K5. 29656*02
-'.;!. 56 74 6*01 •
','r*2;"7655c* 03 >
t""?3; 3142F*OC
•' V.0310E-01
?,S,i«*«.,

•;•. 1.4199E-02
^ - ;•>. 3840E-01 '
-. .1.0051E-09''
J1.;-'2.0239E-07
f -i.3065E-37 '
-'•'4.1 86 7E-D2
.-•-3.3566E-C2

. - .i.41696-09

. 75

MOVING SHOCK.
3.30196*35
a.7653C*01
1.11476*01
5. 665ob*C2
1.65596*01
2.81511*00
3.37925*00
V. 2576E-01
'4.56 36 E *01

4.821 3t — 01
V.2HSE.-03.

• 4. 14676-01
3. 35B3tf-lb
l.lline-07"
2.5 lsOp-')7
2.6521^-02
4. 7463C-02
4.2166E-J8

t US1 • 5:aOC*34
'- XHE = .25

H/SEC

STANDING SHOCK- REFLECTED SHOCK
'. 2.5513E»04

1.90076*02 -
3.7615E+01
9. ?289E«C2
2.53416*01

• 2.b9026*30
3.5497E*00
9.518CE-01
1.32526*01

5.07C1E-01
:• •' 1. 85266-03
' ' 4.2C716-01

-•• •- 1-.07126-12 '
• ' 3.51706-08' .

3.32936-08
..7.114CE-04
5.3142E-02
1.6574E-02

, ' US1 * t.COE»04
XhE = .25

4.5117E*04 •
2.55406*02
4.7643E»01 '
1.24956*03"
3il428E»01 "
2 .'99946 .00
3.70785*00
1.04306*00
1.38026*01

5.28C2E-01
1.3562E-03

' - -..03206-01'
' 2.13076-13

3.9151E-OB'
1.79296-08
9.91796-05-
9.«267E-03

, . 5.75006-02-

M/SEC

STANUINb SHOCK REFLECTED SHOCK
' 2.67136*04

2.C1486*02
3.6942E»01
9.96125*02
2.6396E»31
2.92766*00
3.589CE«00
9.4173E-C1

,1.3736E»01

• HU'L E F R AC T IONS ~~

5.1240E-01
1.6174E-03
4.163J6-01 1
6.13526-13

'3.14S56-08
'2.52466-:8
4.96386-04' •
4.2247E-02
2.6914E-02

4.77086*04
2.82316*02
4.53056»'31
1.34686*03
3.40706*01
3.04046*00
.3. 73016*00
1.10236*00
1.48715*01

5.3085E-01
1.00266-03
4.0105E-01
•9.05796-14
'3.03386-08
1.17356-08

.3.3217E-05
4.17336-03
6.281>6-12

. PI =• 1
XH2 *

P

7
RHO
H
A

S
L
CAME
U

SPf C IE S1

E- .'
h
t-*
H2
H-

H2*
HE
hE*
HE**

- PI • 1.
XH2 = .

P -
T
Khl»
H
4

»
I •
1,1 ME .
U

• S^fc C 1 6 S

E-
H
h*

H2
H-

KJ* .
ft
HE*
hE»*

.006*02 N/SU-H, US1 - t.20E*04 M/SEC

.75

MUV1NG SHOCK
3.5137E*03
9.49176*01
1.0776E*01
6. 0455 b» 02
1.7889E*01
2.86438*00
3.4353E*00
9.8140E-01
4.69996*0!

-..9059E-01
S. 62216-03
•4.31026-01
9.01066-11

. 5.57526-Ob
1.31516-07
1.3199E-02
5.V573E-02
1.7431E-07

OOE»02 N/SJ-M
,75

MOVING SHOCK
3.723l£»0J1

1.047tfE*02
1.02386*01
6.43496*02

. 1.9677E»01
?. 90966*30

•3.47106*00
l.J647E»00
4.8244E*01

" 4.9562E-C1
3.2211E-J3
4.2B94E-CI
1.8399fc-l 1
2.3876E-08
5.97B2E-OH
5.1486E-U3
6.6874E-02
4.0422E-06

XHE = .25

STANDING SHOCK
2.7490E«04

. 2.1249E*02
3.56466*01
1.0;9fE*03
2.70676*01
2.96576*00
3.62946*00
9.4996E-01
1.41826*01

•~. MO Lf F R A C T I ON S

5.17826-01
'1.4155E-C3
4.11886-01
3.60806-13
2.78106-08
1.9243E-08
•?. 23526-04
3.1179E-C2
3.73806-02

R6FLECTEO SHOCK
4.9590E»04
3.14306*02
4.2183E.01
1.44816*03
3.6543E»01
3.0816E»00
3.74046*00
1.13596*00
1.606 66*01

5. 32146-01
8.3764E-04
4.0019E-01
3.5709E-14
2.1841E-08
7.3446E-09
1.0090E-05
1.7045E-03
6.51236-02

, US1 - 6.406*04 M/SEC .
XHE * .25

STANUING''ShOCK
2.770CE»C4
2.2388E«C2
3.37466*01
1.1231E*03
2.8268E«01
3. 3043E*00
3.66656*00
9.73506-01
1.45936*01

~ MOLE FR ^CT IONS

5.22716-01
1.22C56-03
4.07886-01
2.04756-13
2.3612E-08
1.42746-08
1.91C76-04
i. 11616-02
4.68336-02

REFLECTED SHOCK
5.0389E*04
3.46756*02
3.8808E*01
1.54896*03
3.86096*01
3.12026*00
3.7446E*00
1.14806*00
1.7250E»01

5.J266E-01
6.5234E-04
3.9993E-01
1.4960E-14
1.5386E-08
4.6991E-09
3.4231E-06
7.9360E-04
6.5966E-02

70;



TABLE I. -Continued

•100N/nr

PI = 1.
XH2 = .

p . : . .
T
RMO . -.
H . 1'.
A . ..'
S
i
GAME
U

SPEC IE S

E-
H . - .
H*
H2 :
H-
H2* .
HE -
hE» .. -
HE«-» . • .

PI « L.
KH2 * .

f
T
RHO-
H . V
A • .(.-
S
I
GAME
U

SPEC IE S

E-
f
H*
H2- v

H-
H2* . -
HE
HE*
HE** '•

OOE*02,N/SU-M,
75

MOVING SHUCK
3.9329E»03
1.1723E*02
9.6210E*00
6.8344E*02
2.1397E>01

.2.9505E*00
3.4870E*00
1.12006*00
4.9419E*01'

4.9814E-01
1.85826-03
*.2B31E-01
3.3359E-12
1.0136ET08
2.5599E-08
1.9066E-03
6.9743E-OI
4.4381E-05

005*02 N/SQ-Ni
75

MOVING SHOCK
*.i«4oe»(i3
1.3124E*OJ
9.0362E»nC
7.2438E*02

/ 2.2651E*Ot
• 2.9U84E*00

3.4<*43E*00
1.11886*00

. 5.0540E*01

4.9919E-01 '
1. 16016-03

' 4.2H10E-01
6.7653E-13
5.0541f-09
1.15926-08
8.3988E-0*
7.0323E-02
3.8161F-04

US1 = t.60£«
XHE • .25

STANDING SHOCK
2; 7436E*04
2.3675E*02
3.1341E*Ol
1.18536*03
2.97696*01
3.04356*00
3.6977E*CO
1.0123E*00
1.5153E«01

HOLE FR ACT ION S

5.2673E-01
1.0243E-03
4.0463E-01

, 1.0762E-13
. 1.90676-08

1.01126-08
9.8802E-05
,1.2923E-02
5.45S8E-02

US1 = C.80E*
XHE =• .25

STANDING SHOCK
2i7017E«04
2.51536*02
2.88776*01

:• -1.2469E»03
3.U816*01
3.08056*00
3.71966*00
1.0593E*00
1. 5822E*01

• MOLfc FRACTIONS

5i2952E-01
8.49C3E-04
4.0242E-01
t>. 38116-14
1.49C5E-08
6.9787E-09.
4.5850E-05

•7.2327E-03
5.9933E-02

04 M/SEC

REFLECTED SHOCK
5.0447E»04
3.8028E*02
3.54086*01
1.6497E*03
4.0520E*01
3.1580E»00
3.7465E*00
1.15246*00
1.83956*01

5.3290E-01
5.1015E-04
3.9986E-01
6.54246-15
1.06776-08
3.0531E-09
1. 26 50 E- 06
4.11606-04
6.63I5E-02

04 M/SEC •

REFLECTED SHOCK
5.0368E*04
4.15366*02

• 3.235TE*01
1.7535E*03
4.23846*01
3.1944E»00
3.74766*00
1.1541E*00
1.96216*01

5.33046-01
. 4.0303E-04
. 3.9985E-01

3.0212E-15
7.4351E-09
'2.0371E-09
5.0679E-07
2.3476E-04
6.6474E-02

PI - 1.
XH2. • .

f .
T
RHO
H
A .-
S
I- - ' •
CANE
U •

SPECIES

E- .-. ' '
H. .
H», ,
h2 • .
H-
H2»
HE
HE*
HE**

OOE*02 N/SB-M,
75 •

MOVING SHOCK
4.3«44E»03
l.4473E»02
8.60976*00
T.6660E*02
2.3156E»01
3.0227E»00
3.5025E»00
1.05796*00
5.1709E*Ol

5.0036E-01 *
•8.1897E-04 .
4.2745E-01 '
.1.903BE-13 :

•'; 3.21*6E-09
.' 6.19196-09
. 4.T859E-04

6.88B4E-02
2.0146E-03

• US1 - 7.006*04 N/SEC
. XHE - .2$

STANDING SHOCK
2. 692lf»04
2.6939E.02
2.6769E«01
1.3106E»03
3.329CE»01

. 3.114SE»00
3.7333E»00
1.1019E»00
1.6587E»Ol

MOLE FR4CTIONS

5.3124E-01
6.9683E-04
4.0110E-01

: 2.6155E-14
. '1.1327E-08

4.77S3E-09
1.9410E-05
3.7506E-03
6.3U6E-02

, •*-,

•REFLECTED SHOCK
5.0«4J€»04
4.5039t»02
3.0U8E»01 ,.
l.eS76E*03-
4.41516*01 <
3.2259E»00 .
3.7482E»00
1.1547E»00
2.0659£»01

_ .__• . ;

; 5.3311E-01
3.2S*9E-04
3.9986E-01
1.5684E-15
5.4196E-09

-. 1.4S09E-M;,
2.3162E-07
1.4989E-04
6.6S48E-02
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TABLE I. -Continued

•200N/I/

PI • 2
XH2 *

'f
i • • • - '
RHO
H • •
A
S
I •
CAMt . '
U

SPECIES

E-
H
H*
H2 ' • • • . '
H- "
H2»" "• '•"
HE
HE » ' : ' :

H6»» "l

PI • 2
XH2 -

P
I
RHO
H '
A '' " -
S '
t ' ' .
GAME .
U

SPEC IE S

E-
H '
H»:'

H2
H-

H2» •
HE
HE* ; ' .
H6**

.30E»02 N/SQ-M.

.75

MOVING SHOCK
' -1.3047F»Ol

3.2985c»00
3.9558E»03
3.372*E*00
1.80706*00
1.0600F»00
l.OOOOE»00

' 9.8989E-01
2.*9<1*E*00

1.1208E-50
'.1159E-09
5.6174E-20
7.5000E-01
1.5907E-5T

• ' 1.9209E-20
2.5000E-01

: 1.9550E-65
' 0 .

.OOE»02 N/SU-M,

.75-

MOVING SHCCK
2.0559E*Ol
*.59*5£»00
*.474<.E*03
•».7619E»00
2.1l*5E»00

- !.0901E»00
I.OOOOEHJO
9i7318E-01 '
3.2*49E»00

5.81*7t-33
1.5738E-05
6.9008E-20'
7.4999E-01 '
2.3863E-38
6.3740E-21

"2.5000E-01
4.4077E-55

. ">.

US1 ' 4.COE+
XHE •= .25

STANDING SHOCK
" 2.'7312E*01

*.1507E»00
6.580SE+00
4.2793E»00
2.016lEtOO
1.0617E»00
1.0QQOE»00
9.7932E-01
1.4979E»00

HOLE FRACTIONS

?.*8EOE-35
1.40»SE-06
8.*B!OE-20
7.50COE-01
9.3686€-'.l
1.0532E-20
2.5CCOE-01
1.1657E-56
0.

03 M/SEC

REFLECTED SHOCK
6.7696EKH
5.S51TE»00
1.1369£»01
6. 300 7E tOO
2.3729E»00
l.C785E»00
1.000«.00
9.»57*E-01
1.33*5E»00

3.0147E-20
7.5368E-04
9.8875E-20
T.*934E-Ol
2.T3*OE-2*
6.6283E-21
2.4991E-01
3.1011E-47
0.

US1 • 5.00E»03 M/SEC
XHE - .25

STANDING SHOCK
5.3993E«01
6.1'.06E»OCI
8.7B67E»00
6.5336E»00
2.398SE«00
1.09*1E*00
1.0CU7E»00
9.3653E-01
1.6487E*00

MUL c FRACTIONS

1.9041E-19
1-.33S1E-03
2.5216E-19
7.4883E-C1.
1.7310E-23
1.3803E-20
2.*983E-01
3.*073E-*6 '
0.

REFLECTED SHOCK
1.1808E»02
7.88<,6E»00
1.4798E»01
9.2272E»00
2.5939E»00
1.1134E»00
1.0120E»00
8.46*5E-01
1.4U1E»00

1.0732E-1*
2.3683E-02
1.0307E-1*
7.2V28E-01
6.86066-18

'4.3197E-16
2.*704E-OJ
3.5059F-36
0.

PI = 2
XH2 -

P ".
T
RHO
H
A

S
L
GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2*
HE
ME*
HE**

PI • 2
XH2 «

P
T
RHO
H
A
S
Z
GAME
U

SPEC IE i

E-
K
H*
H2 '
H-
H2*
HE
HE*
hE*»

,OOE*C2 N/SQ-M
.75

MOVING SHOCK
2.99086*01
6.0772E*00
*.9171F*00
6.4669E*00
2.3831E*00
1.1190E*00
L.0008E*CG
9.3379E-01
3.9967E*00

2.03256-19
1.5495E-03
2.6750E-19
7. *86*E— 01
1.32286-23
1.10a*t-20
2.4981E-01
1.6322E-*6

. OOE*02 N/Sfl-M

.75

MOVING SHOCK
*.1*88E*01
7. *OIOE*00
5.55336*00
8.5098E*00
2.5208E*00
l.l*73E»Cu
!.0095E*00
8.5053E-01
*.79»1E*00

1.3722E-15
1.8851E-02
1.3322E-15
7.3351E-01
3.1615E-19
•..3*256-17
2.*76*E-01
L.9164E-38
n .

, USl • 6.00E*03
XH6 " .25 '

M/SEC- •.

STANDING SHOCK REFLECTED SHOCK
9.6816E*01
7. 96C8E*00
1.19856*01
9.4823E*00
2.6O17E«00
1.12696*00
1.01*86*00
8.37896-01
1.63666*00

— HOLE FRACTIONS — ™

1.52036-1*
2.9234E-02
1.4643E-14
7.2442E-01
B.1326E-18
5.68C5E-16

. 2.463SE-01
7.0929E-36
J.

. USl • 7.006*03
XHE > .25

1.82376*02.
9.09376*00
1.91916*01
1.25946*01
2.77346*00
1.1*966*00
1.0**9E*00
8.09436-01
1.38106*00

1.56306-12
8. 60 246-02
1.50866-12
6.7473E-01
2.3233E-15
5.66636-1*
2.39256-01
9.17006-32
0.

M/SEC

STANDING SHOCK REFL6CT6D SHOCK
1.66336*02 •
9.20236*00
1.71666*01
1.31866*01

• 2.79*16*00
1.16316*00
1.05296*00
8.057*6-01
1.55026*00

• f^QLE FRACT IONS *""

2.554CE-12
1.30466-01
2.47246-12
6.6210E-01
3.8079E-15
8.54526-14
2.37446-01

'2.73996-31
0.

2.78006*02
1.00576*01
2.52486*01
1.66806*01
2.97026*00

. 1.19016*00
1.09*96*00
8.01186-01
1.35*96*00

3.13916-11
1.7335E-01
3.035*6-11
5.98326-01
8.07326-14
1.11846-12
2.28336-01
1.58296-29
0.

72



TABLE 1. -Continued

PI « 2.'OOE»02 N/SO-M,
XH2 • .

P
T '
RHO
H . • •"
A
S
I •
GAME
U

SPECIES

E-
H
h*
H2 '
h- . •"
H 2 » • - . - • - • •
HE .. :

HE* :••'
HE»»

PI - 2.
XH2 - .

P •
I
RHO
H •.. r
A • :.~
s
i •
GAME ' .
U

SPECIES

e- • •
H
H»
H2
H- '
M2*- •
HE
HE» . .. •
H{»*

75

MOVING SHOCK
5.5515E»OL

•B.3166E»00
6.46916*03
1.0894E»01
2.6382E»00
1.17706*00
1.0319E*00-
8.1103E-01
5.6527E»00

:

1.3409E-13
S.IB52E-02
1.307BE-13
6.9588E-01

•7.0029E-17
3.3773E-15"
2.4227S-01 '
1.5B30E-34

- o.

OOE»02 N/Sg-H,
75

MOVING SHOCK
7.1700E»01
«.OOJ3E*00
7.4851E*00
1.3600E»01 .
2.7648E*00

. 1.209*E»00 '
1.0fc<.3E»00

• 7.9801E-0: '
H. 516*E»00

2.1041^12
1.2093E-al
2.3573E.-12
6.4*21E-01
1.H128E-15
4.8636E-14
2.3«89E-01
3.90*36-32
J.

US1 = 6.00E»03 H/SEC
XHE » .25

STANDING ShCCK
2.7«52E«02
1.0201E»01

'2.*286E«C1
1. 7631E»01
3.0075E»00
1.204CE»00
1. 108<E«00
8.0012E-01

' 1.5014E*00

MOLE FRACTIONS

4.9707E-11
• 1.9524E-01

4.8154E-11
5.7917E-01
1.3232E-13
1.6859E-12

• 2.2560E-01
1. 08716-28
0.

REFLECTED SHOCK
*.253*E*02
1.0968£»01
3. 3*21E»01
2.1623E»01
3.19<,0£»00
1.2355E»00
1.1602E»00
8.0166E-01
1.3576E*00

3. 23516-10
2.7617E-01
3.1358E-10
5.0835E-01
1.30UE-12
1.1230E-11
2.15*8E-01
1.5705E-26
0.

' US1 - 9.00E«03 M/SEC
' XHE - .25

STANDING SHOCK
• 4.2463E»02

1.1100E»01
. J. 252<iE>01

' 2.2720E»01
3.2355E400
1.2*97E»00
1.1762E»00
8.0182E-01
1.5007E«00

MOLE ' F R A C T I O N S

4.52C5E-10
2.9956E-01
4.3875E-10
*.8788E-Ol

• 1.8400E-12
1.5145E-U
2.1255E-01
2.9727E-26
0.

REFLECTED SHOCK
6.27306*02

' 1.185«E»01
4.2729E»01
2.7309E»01
3.4*0*E»00
1.28566*00
1.2383E*00
8.0636E-01
1.37956*00

2.0836E-09
3.8493E-01
2.02476-09
4. 13186-01
1.16186-11
7.0478E-11
2.0188E-01
1.28*»E-2*
5.6319E-90

PI <• 2.00E»02 N/SU-M,
XH2 » .

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H ..
H*
H2 .
H-
H2*
HE
HE*
HE**

PI - 2.
XH2 - .

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-
h'
H*
H2
H-
H2»
HE
HE*
HE**

75

MOVING SHOCK
8.99UE*Ol
9.5709E*00
8.5069E»00
I. 66206*01
2.896AE»00
1.2**6E*00
1.1043E*00
7. 93816-01,
7.3757E*00

l.*6*9E-ll
1.8895E-01
1.4346E-11
5. S46 7E -01
1.7615E-1*
3.2037E-13
2.2638E-01
3.6857E-30
0.

006*02 N/SU-M,
75

MOVING SHOCK
.10056*02
.00806*01
.4868 E*00
.9951E»01
.0335E»00
.28276*00

1.1508E*00
7.9330E-01
8.2235E*00

6.6526E-11
2.6206E-01
6.52416-11
5.2070E-01
1.0226E-13
1.3877E-12
2.1724E-01
1.06466-28
->.

US1 - 1.00E»04 M/SEC
XHE « .25

STANDING SHOCK
6.19776*02
1.19636*01
4. 1276E»01
2.84336*01
3.4810E»00

• 1.29966*00
•1.2552E»00
8.0701E-01
1.522CE»00

MOLE FRACTIONS

2.6293E-09
4.06596-01
2.55766-09
3.9424E-01 *

• 1.4624E-11
S. 60616-11
1.99186-01
1.78296-24
8.67066-89

REFLECTED SHOCK
8.8694E»02

. 1.2759E*01
5. 232 IE »01

- 3.3741E*01
3.7145E*00
1.340 IE *00
1.3283E»00
8.1411E-01
1.4296E»00

1.0503E-08
4.9435E-01
1.0241E-08
3.174*E-01
7.4180E-11
3.3578E-10
1.8821E-01
5.9806E-23
1.3029E-83

US1 > 1.10E*04 M/SEC ' •
XHE • .25

STANDING SHOCK
8.59086*02
1.2833E*01
4.9824E»01
3.4731E»Ol
3.74846*00
1.35306*00
1.34366*00

. 8.14906-01
1.56816*00

wr*ll f FOATTinMCnULt rKfll.1 ILHSi

L.21B8E-08
5.H44E-01

' 1.1898E-08
3.0249E-01
8. 40466-11
3.74116-10
1.8607E-01
7.4103E-23
1.29S6E-83

REFLECTED SHOCK
1.2046E»03
1.37366*01
6.13936*01
4.08926*01
4.02516*00
1.3980E»00"
1.42846*00
8.25706-01
1.50206*00

4.6595E-08
5.9985E-01
4.5630E-08
2.2514E-01
3.8407E-10
1.3*8»E-09.
1.7502E-01
1.93866-21
3.4953E-78

73



TABLE I. -Continued

PI - 2
XH2 "

P
T
RHCI
H

A
S
i
GAME
U

e per 1C?oft I. ltd

E-
H
H*
H2
H-
H2*
HE
HE»
HE»*

PI » 2
XH2 •

P
T
RHO
H
A
S
I
GAMc
U

SPECIES

t-
M
H*
H2
H-
H2»
HE
HE*
HE**

.006*02 N/SO.-*i

.75

MOVING SHOCK
•1.3211E*02
1.0556E*01
1.04026*01
2.3595E*01
3.1770E*00
1.3233E*OG
1.2032E»00
7.94706-01
9.0633E*00

2.3570E-10
3.3T70E-01
2.3146E-10
4.5451E-01
4.3333E-13
4.6752E-12
2.0779E-C1
1.7254E-27
U.

.OOE*02 N/SU-M,

.75

MOVING SHUCK
1.560BE*02
1.101Bt»01
1.123*e»01
2.7553E*01
3.3285E>00
1.3663E*00
1.26106*00
7.97*06-01
9.B95*E»OJ

/.1516E-10
4.1<.COE-C1
7.0334E-10
3.8775E-01
1.5440E-12
1.3362E-11
1.98255-01
1.9dt)lE-26
0.

US1 = 1.20E*04 «/SfC
XHE = .25

STANDING SHOCK
1.1<.16E*03
l.3766E*01
S.759SE*01
<.. 16176*01
*.0«77E«00
1.4090E*00
l.*<.016«00
8.26446-01
1.63936*00

HOLE FR ACT ICNS

5.0353E-08
6.11216-01
4.9364E-08
2.1519E-01
3.9713E-10
1.3866E-09
1.7360E-01
2.197*E-21
2.1970E-78

US I ' 1.30E*
XHE - .25

STANDING SPCCK
l.»634E*03
l.«861E*01
&.3854E«C1
*.9073E»01
<..40UE»00
l.*666E»00
1.5<>22E*00
8.«5«OE-01
'.743*E»00

MOLE FRACTIONS

2.1378E-07
7.0312E-01
i.!067E-07
l.3*77E-Ol
1 .7579E-09
4.86676-09
1. 62116-01
J.3377E-20
4.130*E-7*

REFLECTED SHOCK
1.58316*03
1.4906E»01
6.9132E*01
4.8828E»01
4.400 76*00
1.45896*00
1.5370E.OO
8.4531E-01
1.60596*00

2.1707E-07
6.98746-01
2.1376E-07
1.3861E-01

'1.8931E-09
5.1948E-09
1.62666-01
8.1573E-20
8.8106E-72

04 M/SEC

REFLECTED SHOCK
2.C271E»03
1.6624E*01
7.397*E»01
5.771*E*01
*.9*39E»00
1.52186*00
1.64836*00
J.9197E-01
1.7714E»00

1.4390E-06
7.866SE-01
1.42676-06
6.16806-02
1.12646-08
2.3521E-08
1.5167E-01
8.52466-18
2.19476-64

PI • 2
XH2 =•

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E- "
H
H*
H2
H-
H2»
HE
HE*
hE»*

.OCE*02 N/Sg-M.

.75

MOVING SHOCK
1.8193E*02
1.1430E*01
1.1969E*01
3.1825E*01
3.4899E*00
1.41146*00
1.32416*00
8.0127E-01
l.i)720E*01

' 1.9757E-09
•4.8953E-01
1.9462E-09
3.21666-01
4.7783E-12
3.42126-11
1.88816-01
1.9957E-25
4. 9/5 7E -91

PI • 2.00E»02 N/SU-M.
XM2 > 75

US1 > 1.40E*
XHE • .25

STANDING SHOCK
1.8135E*03
1.63726*01
6.7412E»01
5.70676*01
4.88336*00
1.5244E»00
1.64326*00
8.8645E-01
1.9058E*00

MOLE FRACTIONS

1.1661E-06
7.U286E-01
1.1560E-06
6.49S6E-02
8.6770E-09
1.8773E-08
1.5214E-01
4.6623E-18
4.96906-65

04 M/SEC

REFLECTED SHOCK
2.56546*03
2.0T30E*01
7.13966*01
6.8376E»01
6.17316*00
1. 58666*00
1.73336*00
1.06056*00
2.15606*00

4.0081E-05
8. 46016-01
4.0008E-05
9.6772E-03
1.7375E-07
2.470SE-07
1.4423E-01
3. 43116-14
1.65616-51

US1 « 1.50E»04 M/SEC
XHE > .25

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A

S
2
GAME
U

SPEC I E S

E-
H
H*
h2
H-

H2»
HE
HE*
HE**

2.0963E*02
1.1959£»0l
l.2594E»Ol
3.6410E>01
3.66416*00
1.4584t*00
1.3920E*OQ
8.0653E-01
1.15386*01

.2028E-09

.6319E-01
.1348E-09
.5721E-01
.3617E-11
.1596E-11
. 7960E-01

2.0001E-24
2. 27596-87

2.1635E*03
1.91616*01
6.5606E»01
6.54896*01
5.76496*00
1.57926*00
1.72116*00
1.00786*00
2.2166E»00

MOLE F It ACT IONS

1.3937E-05
8.37856-01
1.38566-05
1.6820E-02
6.89C1E-08
1.0974E-07
1.4526E-01
2.26956-15
7.90726-56

REFLECTED SHOCK
3.228TE»03
2.91736*01
6.31636*01
8.1598E*Ol
7.38681*00
1.64506*00
1.7522E»00
1.06746*00
2.86496*00

2.1581E-03
8.5212E-01
2.157TE-OS
8.78706-04
3.36516-06
3. 76 58 E- 06
1.42676-01
6.8260E-10
5.58246-36



TABLE I. -Continued

p. • 200 N/ m

PI = 2
XH2 »

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E- •
ri
H*
H2
H-
H2*
H6
HE* •
HE**

PI - 2
XH2 -

P
I
RHU
»
A
S
I
GAME
U

SPEC IE S

E-
h
h*
H2
H-
H2»
HE
HE*
HE**

.OOE*02 N/SS-Mi

.75

MOVING SHXK
2.3916E*02
1.2477E*01
l.3092E»01
4.1307E*01
3.8559t»00
1.50706*00
1.4641E*00
8.1389E-01
1.2347E»01

1.3584E-08
• -6.3397E-01

1.3434E-08 •
. 1.9527E-01

3.7132E-11
1.8737E-10 '

- 1.70756-01
1.9905E-23
7.2237E-84

.OOE*02 N/SJ-M,

.75

MOV I NO' SHOCK
2.7042E*02 '
1.3075E»01
1.3434E»01
4.6517E»01
4.07556*00
1.5568E»00
l.5395E*00
8.2516E-01
1.3147E*01

3. 732 3E -08
7.0090E-01
3.6993E-08
1.3671E-01
1.0200E-10
*.3175E-10
1.6239E-01
2.3*48E-22
1.5795E-80

US1 « 1.60E*04 H/SEC
XHE * .25

STANDING SHOCK
2.4689E*C3
2.4307E»01
5.8167E»01
7.4126E*01
6. 8769E«00
1.62626*00
1.7462E*00
1.11426*00
2.7859E*00

MOLE FR ACT IONS

3.23*7E-04
8.5370E-01
3.2331E-04
2.'*B65E-03
7.*443E-07
9.0382E-07
1.4317E-01
5.5335E-12
1.0589E-43

REFLECTED SHOCK
3.89576*03
3.5760E»01
6.1451E*01

• 9.45526*01
7.76366*00
1.68666*00
1.77286*00
S.5077E-01
3.33256*00

' ' 1.3178E-02
8. 32306-01
1.3176E-02

••2.S965E-04
1.2114E-05
1.36926-05
1.4102E-01
6.1731E-08
6.8861E-29

US1 • 1.706*04 M/SEC
XHE » .25

STANDING SHOCK
2.7623E*03
3.00406*01
5.24126401
8.31476*01
7.42486*00
1.66476*00
1.75446*00
1.04606*00
3.367CE*CO

MULE FKACT IONS

3.1367E-03
8.50606-01
3.1363E-03
6.19826-04
3.7717E-06
4.2020E-06
1.425C6-01
1.51246-09
8.93C6E-35

REFLECTED SHOCK
4.5361F*03
4.01536*01
6.2570E»01
1.07166*02
8.07336*00
1.72176*00
1.80556*00
8.9906E-01
3.5949S»00

3.0932E-02
7.9945E-01
3.09276-02
1.76826-04
2.1771E-C5
2.5709E-05
1.38476-01
5.*37*E-07
1.82516-25

PI - 2
XH2 »

P
T
RHQ
H
A
S
z
GAME
U

cpcr ic «dr CU It a

E-
H
H*
H2
h-
H2»
HE
HE*
HE»»

PI » 2
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
h
H»
H2
H-
H2»
HE
HE*
HE**

.006*02 N/SO-Mt

.75

MOVING SHOCK
3.03286*02
1.38406*01

• 1.35606*01
5.2034E»01
4.34986*00
I. 60716*00
1.61616*00
8.4593E-01
1.39316*01

1.2141E-07
7.6247E-01
1.2065E-07
d. 28426-02
3.0BS56-10
1.0729E-09
1.54696-01
4.7200E-21
5.169,9E-77

.006*02 N/SO-N.

.75

MUVING SHUCK
3.3730E*02
1.50106*01
1.33146*01
5.7851E»OI
4.76676*00
1.6567E»00
1.68786*00
8.9691E-01
1.46836*01

5.7601E-07
8.1502E-01
5.7393E-07
3.6858E-02
1.21006-09
3.2928E-09
1.48126-01
2.11646-19
3.3790E-71

US1 = 1.80E»i
XHE - .25

STANDING SHOCK
3.0648E*03
3.48276*01
4.9706E»01
9.27806*01
7.6764E*00
1.6986E*00
1.77046*00
9. 55726-01
3.79676*00

MOLE FRACT IONS

1.1824E-02
8.34856-01
1.1823E-02
2.7445E-04
9.36536-06
1.05186-05
1.41216-01
4.01636-08
1.12736-29

M M/SEC

REFLECTED SHOCK
5.12116*03
4.34416*01
6.3909£*01
1.19746*02
8.38066*00
1.75466*00
1.84466*00
8.76496-01
3.74926*00

5.14486-02
7.61396-01
5.U396-02
1.24556-04
3.02586-05
3.72996-05
1.3553E-01
2.07156-06
2.36646-23

US1 - 1.906*04 M/SEC
XHE • .25

STANDING SHOCK
3.33676*03
3.85096*01
4.82446*01
1.03036*02
7.91396*00
1.73156*00
1.79656*00
9.05456-01
4.04716*00

MOLE FRACTIONS

2. 60896-02
8.08476-01
2.6087E-02
1.65266-04
1.56246-05
1.81146-05
1.39166-01
2.8727E-07
9.5854E-27

REFLECTED SHOCK
5.56476*03
4.60606*01
6.40136*01
1.32416*02
8.67196*00
1.78766*00
1.88T3E»00
8.65076-01
3.85306*00

7.29076-02
7.21566-01
7. 28916-02
9.34236-05
3.66896-05
4.6986E-05
1.32466-01
5.28426-06
7.14466-22

75



TABLE I. -Continued

200 N/ m

PI « 2.00E*02 N/SO-M.
XH2 a .'5

US1 = 2.30E*C4 M/SEC
XHE = .25

•MOVING SHOCK -STANDING SI-OCK
P . •
T
RHO
H . • •'
A • -'

s •; -- • '
I
GAME . >
"U

SPEC IES

E- '
H
H*
H2 : • ' '
H-
h2»
HE
HE» • .
HE"

' 3. 7JloE«02
1.7380c»0l-

•.1.2301C»01 '
(..3932EHJI
5.6072E»00

, 1.7J3<iE»00
l.'7360E»0: -

M. J420E*3J
l.5353E»01

._:
7.335JE-06
8.4793E-01

- 7.3267E-06
• , •«. 04546-03 .

9.3867S-09
. 1.792DE-38 •
. 1.440U-01
• 1.205bE-lf

4.«64E-61

1 3.4190E«03
*.1276E*01

• 4. 5283E»01 '
1.13466«02
8.1483E«00
1. 7667E»00

• 1. d292E»00
8.7937E-01
4.1665E«00

MOLE F R A C T I O N S

4.3429E-02"
7.7622E-01-

. ' 4 .3424E-C2
' 1.0952E-04 '

2.0471E-05
:• 2 .4513E-05

• • 1.3667E-01
. '•!. 03511-06

1.4443E-24

REFLECTED SHOCK
5.62006*03

'4.80806*01
6.04886*01
1.44646*02
8.93006*00
I. 82396*00 '•
1.93246*00

• 8.5829E-01
3.91216*00

9.4517E-02
6.8145E-01
9.44946-02

. 6.9902E-05
3.9645E-05
5.2375E-05
1.2936E-01
1.0449E-05
8.1661E-21

PI « 2,006*02 N/SU-M,
XH2 = .75

US1 = 2.10E»C4 M / S E C
XHE = .25

' • " M O V I N G SHOCK
P
T
RHO ' -
H
A '• .
S • - ':
i • ' -
GArtE
U

S P E C I E S

E- -
H .
H* •'• .
H2 • •:
h- . - : •.
H2* •
HE
HE*.
HE**

4.04066*02 -
2.14226*01
l.0789E*0! '

.7.02446*01
6.49871*00
1.7434C*00
1 • 74d2 L* 03
1.12775*00
1. 592IE»01

1.5914E-34
a. 55526-01
1.59106-04
1.1631F.-03
9.6775E-08
1 . 323 7E-y7 '
1.43006-01 :

. 2.57686-12
4.03966-49

S T A N D I N G St-OCK- R E F L 6 C T E D SHOCK
3.31316*33
4.33426*01 '
4 .097-E«01
1.23776*02
8.36356*00
1.3C396*00

. ' l i U 6 5 6 E » 0 0
8.65C5E-01
4. 1324E«00

- -6.20886-02
7.417CE-01 "
6.20806-02
7.72666-05 •

' "2131806-05
2.1*5266-05
1.34CCE-01
2.4816E-06
3.2480E-23

5.3247E+03
4.95396*01 '
5.43626*01

- l.!616E»02
9.1455E*00

• 1.8622E*00
: 1.97726*00

8.5392E-01
3.9350E»00

1.1501E-01
6.43*25-01
1.1498E-01
5.2060E-05'

1 3.9306E-05
5.3142E-05

• 1.2642E-01
1.7087E-05
4.5488E-20

PI •> 2.
XH2 = .

P- " '
T •
RHU J "
H ' '
A '•

s • - .'
i / '
GAME ' '
U

SPECIES

t- : .-'-.

H " '"
h*
H*'*- . / •;
H- 'j. -.' - "
H2» '"
hE.' " , -
HE* " "
hE»*

PI ' 2.
XH2 -

COE*02 N/Su-Mi
75

MOVING SHOCK*
4.38356*02 '
2.5818E*01
.9.6894E*00
7.6842E«Ol

,6.9708E*01
1. 7766E»00

'..l."7522E*00 .
i.0741E*00
1.6491E*01

_._

1.5599E-03
3. 5393E— 01

! 1.5598E-03
-'• 2.79776-04

5.1U5E-07
5. 97776-07
1.4267E-01

'7.42726-11
4.0972E-40

COS»02 N/SO-M,
75

US1 ' 2.20E»04 M/SEC
XHE - .25

STANDING SHOCK,
3m 2 720E*03
4* 51'»8E*01

; 3.8033E»01
1.3452E»02
8.5848E*00 .
1.8395E»00

' 1.9055E»00-
8.5667E-01'
4. 1977E«00

',MOLE, FRACTIONS

, '8.17C3E-02
7.0529E-01

. 8. 16S1E-02
5.7341ET05
2.S110E-05

-. [3.1800E-05.
.' - t« 31 19C— 01

4.9789E-06
3.8673E-22

REFLECTED SHOCK
,• . 5. 151 46*03

5.09216*01
; . ' 4.99796*01

1.68116*02
9.36726*00
1.89906*00

: • 2.02416*00
8.51306-01
3.9556f*00

1.35516-01
6.05376-01
1.35*76-01

. 3.97976-05
. 3.86906-05 •

. ^5.34886-05
't. 23486— 01' *
2.64096-05
2.09156-19

US1! " 2.JOE*04 H/SEC
XHE ' .25

MOVING SHOCK STANDING SHOCK
f . ' '.
T '. .
RHO
H -
A /
5 "•"

t .
GAME
U

SPECIES

I- .'
H . .
H* . .'.'

t*L

t— ' . "

P2*
HE
HE* '
HE**

4. 7543E*0?
2.9628E*01

. 9. 1105E»00
b'.3773E*ol
7. 1494E*00

. l.d059E>00
" 1 • 7613E*00

9.794<JE-01
l.7111E»01

6.5571E-03
.. JJ.44d3E-Ol

6.5569E-03
1.1500E-04
1.4141E-06

. t. 5 7866-06
"l.*194E-ol
"2.6031E-09

1.4683E-34

3.3T05E*03
4.6913E*01

. 3.6861E*Ol
: 1.46116*02 ..

8.8254E*00' .
1. 8727E*00
1.9491E»00.
8.S181E-01
4.2383E*03

MOLE FRACTIONS

1.0223E-01
, 6.6719E-01

. 1.0221E-01
• 4.4656E-05

2.7197E-05
" J.5286E-05

1.2826E-01.
9.1798E-06
3.5175E-21

REFLECTED SHOCK
.5. 22366*03-
5*24406*01 •
4.80076*01 *

... 1.81246*02 .
9.61786*00 -
1.. 933 86*00
2.07496*00
8.50146—01
4.00166*00

'

1.56686-01
S. 66096-01.
1.56626-01
3.13266-05.
3.87096-05

. .5.48606-05
. 1.20456-011

4.06116-05
9.71646-19
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TABLE I. -Continued

200 N/ m

PI * 2
XH2 «

P
T '
RHJ "
M
A
S
I - ' - '
liANE '
u •

SPEC IfcS

E-
H

n*
H2 ' •
H-
H2*
HE ' '
HE* .. -
H6»*

r

PI « 2
XM2 -

P
T
RHO
H • ' -- • •
A '
S »' * '•
i '•
GAME
U

; pt f | r Cd"c L t c a

t- •
M
h*
H2'
H-
H2»
HE
HE*
HE**

.OOE*02 N/SO-X,
• 75

HCVING SHOCK
5.16tlf*02
3.260VE.01
8'.9017E*00

' 9.10766*01
7.2861E»00
I.B327EKJ01

1.77836*00
9.1563E-11

" :.7804E*01

1.5B10E-OJ •
8.2770E-01
1.5810E-OJ
0.62*25-05
2.eO»tE-06 '

•'2.«0'iaE-04
' 1.4061E-01

2.3559E-08
*.*291E-3;

.00q»02 N/Su-M,

.75

MINING SHCCK
5.5986t*03
3.49o8E»01
8.d92CE*00

•• 9.B736E»01
7.*<.dBE»01

1 I.B58'.E*00
1.8006E*00 '
8.9123E-01
1.85**E»01

2.dl39r-CJ
d.O*d2E-n
2.8139E-Oa
4.5542E-05

. 3.8T26E-0*.
*.353*E-06

. 1.388<.E-3l
. .1.0254E-07

9.1»75e-2^

USl - 2.*OE*04 M/SEC
XHE •= .25

STANDING ShOCK
3.6079E»03
«.873CE*01
3.7075E*C1
l.5881E«02
9.0907E*00

' ' i.9<H5E«00
'1.9970E*00
S.4922E-01
4.2817E«qO

MOLE FRACTIONS

1.2376E-01
6.2721E-CI
1.2373E-0.1
3.b9l7E-05

' 2.94UE-05
3.9258E-05
1.2517E-01
1.6ie7E-C5
2.78J1E-20

REFLECTED SHOCK
5.5163E»03
5.4132E*01
4.7835E*01
1.9581E*02
9.9014E»00
1.9675E»00
2.1303E»00
8.5014E-01
<..0653f»00

i

1.7861E-01
5.2539E-01
1.7853E-01
2.5108E-05
3.9184E-05
5.7110E-05
1. 17296-01
6.2700E-05
*.753*E-18

USl * 2.50E«0* N/SEC
XHE ' .25

STANDING SHOCK
3.9363E*03
5.05596*01
3.8009E«01
1.7244E*02
9.3722E«00
1.9356E.OO
2.3«84E«OC
8.48UE-01
<>.349<iE*00

MOLK FRACT ION S

'1.45I4E-C1
5.864CE-01
1.4570E-C1
2.9383E-05
3.t*92E-05
4.3284E-05
1.2202E-01
2.7283E-05
l.91*2E-19

REFLECTED SHOCK
5.95686*03
5.5939E*01
4.8634E»01
2.1159E*C2
1.0210E»01
2.0009E»00
2. 1896E »00
8.510*E-01
<..14*'.E»00

2.0185E-C1
4.8412E-01
2.0J73E-01
2.02*5E-05
3.9592E-05
5.9469E-05

. 1.1408E-01
. 9.6131E-05

2.2809E-17.

PI • 2
XH2 *

P
T
RHO
H
A
S
i
GAME
U

c per ICC3rcU 1C J

e-
H
H*
H2
H-
H2»
hf
HE*
HE»*

PI " 2
XH2 •

P
T
RHO
H
A
S
Z
GAME
U

SPEC IES

E-
H
K»
K2
H-
«2*
HE
HE*
HE**

.006*02 N/SQ-M,

.75

MOVING SHOCK
6.0625E*02
3.69256*01
6.96466*00
1.067".E*02
7.6277E*00
1.88366*00
1.82746*00
8.6226E-01
1.93106*01

4.2405E-02
7.7834E-01
4.2404E-02
3.*342E-05
5.1034E-06
5.8246E-06
1.36SOE-01
2.9979E-07
4.5273E-27

.OOE*02 N/SU-H,

.75

MOVING SHOCK
6.55006*02
3.86196*01
9.13106*00
1.1507E»02
7.81396*00
1.90866*00
1.85746*00
8.51166-01
2.00936*01

S.7882E-02
7.4960E-01
5.7880E-02
2.7271E-05
6.25836-06
f. 26336-06
1.3459E-01
6.9280E-07
9.7388E-26

USl = 2.60E*04 M/SEC
XHE « .25

STANDING SHOCK
4. 3350E*03
5.2393E»01
3.93476*01
1.86906*02
9.66676*00
1.9666E*00
2.1029E»00
8.4816E-01
4.41246*00

HOLE FRACT IONS

1.67876-01
5.4533E-01
1.67816-01
2.42126-05
3.3249E-05
4.7087E-05
1.18846-01
4.42446-05
1.1501E-18

REFLECTED SHOCK
6.49946*03
5.78206*01
4.99136*01
2.28416*02
1.05376*01
2.03436*00
2.25216*00
8.5266E-01
4.23516*00

2.2302E-01
4. 43006-01
2.22856-01
1.6279E-05
3.9601E-05
6.1384C-05
1.10866-01
1.45606-04
1.0523E-16

USl - 2.70E»04 N/SEC
XHE • .25

STANDING SHOCK
4.7834E*03
5.42196*01
4.0843E«01
2.02066*02
9.9705E«00
1.99766*00
2.15986*00
8.48936-01
4.49516*00

MOL E FRACT IONS

1.89806-01
5.0462E-01
1.89726-01
1.9959E-05
3.4508E-05
5.03686-05
1.15686-31
6.92926-05
6.0758E-18

REFLECTED SHOCK
7.1206E*03
5.97616*01
5.14206*01
2.46166*02
1.088 IE »01
2.06796*00
2.31726*00
8.5492E-01
4.33546*00

2.448TE-01
4.0250E-01
2.4463E-01
1.29786-05
3.9042E-05
6.2518E-05
1.07676-01
2.17826-04
4.63366-16
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TABLE I. -Continued

•'200'N/nr

PI = 2.006*02 N/SU-M,
XH2 = .

P
T
RhO
H
A
S
2
GAME
U

SPEC 16 S

E- • '
H
H* ".
h2
M-

H2*
H6
HE*
HE**

PI = 2.
XH2 «

P
T
HHJ
H
A

S
z
G4HF
U

SPEC IE S

E-
h
M*

H2
H-
1-2* "
HF
HE*
h6**

75

MOVING SHOCK
7.0595E»02
4.0136E*01
9.3062E*00
1.23746*02
8.0032E*00
1.9330E*OU
1.890TE»01
d.4436E-0!
2.0885E*Oi

7.4124E-02
7.1944E-01
7.41216-02
2.233*5-05
7.3173E-U6
».6398E-Ofc
1.3227E-01
l.3768E-Ot
1.20o7E-2<,

J0t»02 t/SU-H,
75

MOVING SHOCK
'.5901=*02
4.1525E*01
S.*963E*00
1.3272R»02
8.194*E»00
l.-J587E»OC
1.924d£»09'
8.40126-01
;.!6>i3f*01

9.0U42F-32
o. 88406-.-) 1
4.0833E-32
1.8043E-U5
d.2687E-J6
V.9338F.-06
1.2988E-01
?.4681E-Jt
1.0300E-23

US1 = 2.80E*C* H/SEC
XHE = .25

STAN01NG SHOCK
5.27426*03
5.60*56*01
4.2427E»01
2. 17SOE*02
1.02836*01
2.0289E*00
2.21896*00
8.5012E-01
*.5d526«00

KOLE FR ACT I ONS

2.1140E-01
4.6*5*6-01

> 2.1128E-01
1.638SE-05
3.5211E-05
5.2981E-05
1.12566-01
1.05576-04
2.a9SlE-l7

US1 - 2.90t*
XHE = .25

ST.ANJING ShCCK
5.BOB76»03
S. 76806*01
*.4016E*01
2.34366*02
1.06056*01
2.06036*00
2.28006*30
8.52256-31
4. 68256*00

^'iJLL F R A C ^ IONS

. ?.32E4E-01
*.25256-ri

.3236E-01

.33596-05

.53186-05
. .48CC6-05

,09*9E-01
I. 57376-04
1.27CC6-16

R6FL6CT6D SHOCK-.
7.8082E*03
6.17656*01
5.30116*01
2.64786*02
1.12*OE*01
2.10176*00
2.38476*00
8.5779E-01
4.444d6*00

2.66246-C1
3.62936-01
2.65896-01

.., 1.0211E-05
" 3.7847E-05

6.2668E-05
1.04516-Cl
3.22666-04
1.95856-15

04 M/S6C

R6FL6CT6D SHOCK
8.55516*03
6.38416*01 .

. 5.46026*01
2.84236*02
1.16176*01
2.1359E*00
2.4542E*00
8. 61296 -Cl
4.5632E*00

2.87016-01
3.24516-01
2.86516-01
7.89406-06
3.6007E-05
6.17146-05
1.0139E-01
4.7490E-04
8.0264E-15

PI - 2
XH2 =

P
T .
HHO
H . .,
A
S .
L
GAM 6 -.
U

SPEC 1 E S

E- ' ..
h
H* •
Hi
h- ' •
h2*
HE
HE*
HE** • • .

PI - 2.
XH2 = .

P
T
RhO
H
A
i
/
ViSME
U

S P c C I E S '

f- '•
H -
H*

h2
H-

H2*
HE' . . •
ME,*
Hc*»

006*02 N/Sg-N, US1 • 3.COE«0» H/SEC
T5

MOVING SHUCK"
8.1435E*02
4.28236*01:
9.69516*00 .
1.42036*02 .
8.38736*01
1.98396*00

' 1.96156*00
. 8.37496-01

2. 24906*01

' 1.07856-01
6.5682E-01
1.07B4E-01

• 1.5749E-05
9.10766-06
1.11336-05
1.27456-J1
».1103E-06
6.7B32E-23

OOE*02 N/SU-Mi
75'

PIUVING SHUCK
9.30166*02
«.5223E>01
1.00S4E*01
1.6158E*02
8.7770E*00
2.03516*00

'2.0398f*00
8.35166-01
2.»087E»01

l.*212E-Jl
5.9319E-01
1.4210E-01
l.l*49E-J5
1.0*15E-05
1.3173E-05 •
1.2255ET01

• •i. 76**t-06
1.65286-21

XME « .25

STANDING SHOCK
6.38306*03
5.974«6«01
*. 55966*01
2.51556*0?
1.09386*01
2.09216*00 .
2.3*316*00
6.5*706-01
4.78696*00

HOI £ FBATTiniuCnuLC rn AL 1 lUn 9

2. 53216-01
3.870*6-01
2.52966-01
1.0769E-05
3. 48306-05
S. 57586-05
1.06*66-01
2.31126-04
S.2481E-16

R6FLECTEO SHOCK.
9.36406*03

• 6.601 9C*01'-.'
5.61596*01 .
3.04606*02
1.2013€*01 .•
2.17046*00 .
2.52576*00
8.65496-01
4.69016*00

3.07186-01
2.87286-01
3.06456-01
5.96 SI 6-06
3.35596-05
5.96126-05
9. 82856-02-,
6.98296-0* :
3.2*806-1*

US1 > 3.706*0* K/S6C
XH6 « .25

STANDING SHOCK
7.61116*03 .
6.35456*01
4.8*386*01-
2.87456*02

' 1.16326*01
2.15606*00

'. .2.47276*00 .
8.6106E-01
5.01996*00

KOLE FRACTIONS

2.92356-01
3.14(16-01

' 2.91846-01
6.71846-06
3.21056-05
5.4754E-05
1.0062E-01
4.79566-04*
7. 58016-15

REFLECTED SHOCK
1.11166*04
7.07136*01
5.88416*01 .
3.47606*02
l.'28656*0l
2.24006*00
2.67156*00
8. 76106 -01
4.98156*00

—

3. 44996-01
2.17906-01
.43456-01
.13186-06

• .71586-05
.20056-05
.20676-02
.51446-03

5.20286-13
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TABLE I. -Continued

• 200 N/m'2

PI * 2.00E»02 N/SJ-M,
XH2 •=

P
T
RHO
H
A
S
i
GAME
U

SPtCIES

E-
H .
H*
H2
H-
H2*
HE
HE*
HE»* '

PI = 2
XH2 •

P '
T
RHO-
H
A '•
S
I
GAME
U

SP£C IE S

t-
H
M»
H2
h-
H2*
HE
HE*
HE**

,75-

MOVINU SHOCK
1.0541fc»03
4.-7455E»Ol
1.0457E»01
1.8241E*OZ
9.1755E*00
2.18746*00
2.12«E*00
3.3517E-01
2.5694E*01

1.7619E-01
5.2992E-01
1.76176-01
8.38426-06
1.1230E-05
1.4694E-05

-1.1767E-01
» 2.0276E-05

•2.4722E-20

,00c*02 N/SU-Mt
,75

MCVING SHOCK
1.18556*0?
4.9601E*01

'l.0796E*01
'2.0449E*02

-! 9.5850E*00 .
' 2. 1407E*00 .

2.2139E*00
8.3663E-01
2.72956*01

2.09576-01
4.6795E-01
2.0952E-01
6.09946-06

- 1.1552E-05 .
1.5636E-')5
1.1288E-01
3.8641E-U5
2.6782E-'-9

US! • 3.40E«04 M/SEC
XHE = .25

STANDING SHOCK
8.96266*03
6.76096*01
5. 0855E»01
3.257SE«02
1.23816*01
2.22066*00
2.60666*00
8.6971E-01
5.28896*00

MULE FRACTIONS

3.2873E-01
2.4756E-CI
3.2773Er01
3.8731E-06
2.7440E-05
5.0010E-05
9.4923E-02
9.8022E-04
9.9882E-14

US1 " 3.60E*
XHE » .25

STANDING SHOCK
1.0407E»04
7.20806*01 '
5.26536*01
3.66356*32
1.3195E*01

• 2.2853E*03
2.7421E*00
8.8090E-01
5.6026E»00

3,61656-01
1.8710E-01
3.59S1E-01
2.00636-06
2.1497E-OS
4.2033E-05
8.9150E-02
2.0203E-03
1.3032E-12

REFLECTED SHOCK
1.30746*04
7.6153E»01
6.08996*01
3.94136*02
1.38206*01
2.3103E*00
2.61916*00
8.89596-01
5.31866*00

3.79286-01
1.56126-01
3.7586Er01
1.40936-06
1.9634E-05
4.0798E-05
8.5277E-02
3.4031E-03
9.10806-12

04 M/SEC

REFLECTED SHOCK
1.52276*04
8.26676*01
6.21756*01
4.44476*02
1.48686*01
2.36076*00
2.96256*00
9. 026 SE -01
5.73«8E*00

4.0931E-0'!
1.04SSE-01
4.0138E-01
5.2375E-07
1.2455E-05

- 2.8211E-05
T.6467E-02

1 7.920TE-03
1.62546-10

PI - 2
XH2 '

f
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H+
H2
M-
H2*
HE
HE*
KE»*

PI « 2
XH2 -

P •
T
RHO
H '
A
S
I
CAME'
U

SPEC ItS

E- .
H
Hi-
Hi
H-
H2»
HE
HE*
HE**

.OOE*02 N/SO-M,

.TS

MOVING SHOCK
1.324*E*03
5.1711E*01
1.10956*01
2.2784E*02
1.0009E»01
2.1950E»00
2. 3084 E* 00
8.3919E-01
2.B890E+01

2.4192E-01
4.0790E-01
2.41656-01
4.3631E-Ot
1.1405E-05
1.5973E-05
1.0823E-01
6.9715E-05
2.3471E-18

.00t*02 N/SU-M,

.75

MOVINu SHOCK
1.4706E*03
5.38335*01
1.1349E«01
2.52*3E»02
1.0450E*01
2.2502E*00
2.40726*00
8.4277E-01
3.0478E»01

2.7303E-01
3.5018E-01
2.7290E-01
3.0397E-06
1.0829E-05
1.5704E-05
1.0373E-01
1.21TOE-04
1.7961E-17

US1 > 3.80E«C4 M/SEC
XHE - .25

STANDING SHOCK
1.19226*04
7.71636*01
5.3746E»01
4.090!E*02
1.4081E«01
2.3496E*00
2.8747E«00
8.93826-01
5.9721E»00

MOLE FRACTIONS

3.9128E-01
1.3472E-01
3.8699E-01
9.0670E-07
1.5236E-05
3.2092E-05
8.2699E-02
4.26646-03
1.80086-11

REFLECTED SHOCK
1.75496*04
9.0326E.01
6.27986*01
4.98356*02
1.59466*01
2.4502E*00
3.0938E»00
9. 101 8£ -01
6.19686*00

*.3*37E-01
6.7894E-02
4.1690E-01
1.680SE-07
7.1510E-06
1.7523E-05
6.3346E-O2
1.7461E-02
3.5522E-09

US1 • 4.COE»04 M/SEC
XHE • .25

STANDING ShCCK
1.3487E«04
8.30496*01
5.4U2E«01
4.5384E«02
1.5012E»01
2.4130E«00
2.99966*00
9.0463E-01
6.394SE*00

MOLE FR ACT IONS

4.1661E-01
9.2515E-02

.4.0750E-01
3.5369E-07
9.7431E-06
2.2132E-05
7.4251E-02
9.0944E-03
2.6438E-10

REFLECTED SHOCK
2.00216*04
9.90486*01
6.29396*01
5.5573E»02
1.71336*01
2.51796*00
3.21156*00
9.2275E-01
6.6991E*00

4.55106-01
4.41546-02
4.22696-01
5.06666-08
3.95656-06
1.02486-05
4.5639E-02
3.2205E-02
5.36646-06
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TABLE I. -Continued

p - 200 N/ irT

PI » 2
XH2 -

P
T'
RHO
H •
A . : ' .
S " •
i " . -
CAME
U

SPEC I E S

E-
H
H*
H2 '.. - ; .
H-
H2»
HE'
HE*
HE»»

PI - 2
XH2 =

p
T
RHO
H
A
S . .
i •
CAME .
U

SPEC I E S

E-
h
H*
H2
H- - w.
H2»
HE
HE*
H6**

.006*02 N/Sa-M,

.75

MOVING SHOCK
1.6J416»03
5.6001E*01
1.1S59E*01
2.7«28E*02
1.09l2E*01
2.305BE*00
2.50906*00
8.4742E-01 '

" 3.2056E»01

. 3.0253E-01
2.S549E-01

. .3.02316-01
2.04746-06

' _ V . 88956-06 '
1.4B68E-05
9.9433E-02 .'
2.08536-04 ;

1.2594E-16

.006*02 N/Sa-M,

.75

MOVING SHOCK
1.7044E*Oi
5;B308E*01
1.1*02E»01
3.0S37£*02 ,
1.14086*01
2. 36286*0")

. 2.6152E*03
d. 53476-01

-3.3623E»Oi

3.30856-01
2.4305E-0 1
3.S048E-01
1.30276-06

, JJ.6202E-06 .,
1 . 34686-05- -'
9.E235E-OJ
3.5988E-04

.8.83886-16

US1 « 4.20E*04 M/SEC
XH6 = .25

STANDING SI-OCK'
1.50926*04
8.96986*01
5.40616*01
.5.00686*02.
1.5942E*01
2.47486*00

. 3.1124E*00
9.10416-01

, 6.860C6*00

HOL E FR ACT IONS

4.37746-01
6.2283E-02
4.1963E-01

; .'1.25796-07
' 5.83316-06

". ' '1.41696-05
6.22246-02
1.8131E-02

.3.54746-09

USl • 4. 406*
XH6 * .25

STANDING SHOCK
1.66966*04
9.70116*01 '
5.35506»C1
5.4952E»02
1.69396*01
2.5350E*00
3.21386*00
9.20296-01

.. 7.35346*00

MOLE F R ACT I ONS

4.55486-01
4.22756-02

. 4.2444E-01
4.3241E-08
3.4125E-06
B.7102E-06

, ,4.6755b-02
3.1034E-02

. 3.7657E-08

REFLECTED SHOCK
2.2659E*04
1.09776*02
6.22336*01
6.1745E»02

. 1.87236*01
2.58416*00
3.3169E*00
9.62786-01

' 7.29576*00

4.72406-01
2.83546-02
4.23866-01

. 1.32716-08
2.07716-06.

. .„ 5.48676-06
2.68356-02
4.85366-02
7.08526-07

04 M/S6C

REFLECTED SHOCK
2.55156*04
1.2558E*02
5.S721E*01 .
6.86616*02
2.11566*01 •

' 2.65036*00
3.40206*00 -.
l.C477E»OC

. 8.1u396*00 -

4. 85596-01
1.67486-02
4.24176-01
2.29366-09
9.62516-07
2.36526-06
1.20746-02
6.14016-02
1.21066-05

PI - 2.
XH2 = .

P
T • .
RHO
H
A
S
Z
CAME
U

SPEC 1 E S

t-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI = 2.
XH2 >

P
T
RHO '
H
A

S
I
GAME
U

SPECIES

6-
H
H*
H2
H-
H2« •
HE'
HE*
HE»» '

006 »C2 N/SO-M,
75

MOVING SHOCK
1.95166*03
6.0789E*01
1.17926*01
3.3371E»02
1.1939E»01
2.4198E»00
2.72276*00
8.6127E-01
3.5176E»01

3.5726E-01
1.94276-01
3.56636-01
7.76736-07
7.14336-06
1.1630E-05
9.1191E-02
6.3000E-04
6.33646-15

OOE*02 N/Sa-M,
75

MOVING SHOCK
2. 1253E*03
6.35586*01
1.1813E»01
3.632oE*02
1.2521E*01
2.47696*00
2.8306E»00

-8.7141E-01
3.6712E*01

3.8177E-01
1.49286-01
3.8062E-01
4.2200E-07
5.5509E-06
9.4568E-06
8.7177E-02
1.14376-03
4.9961E-1*

USl - 4.606*04 M/S6C
XH6 - .25

STANDING SHOCK
1.82656*04
1.05396*02
5.24476*01
6.00156*02
1.8175E*01
2.59316*00
3.30446*00
9.48576-01
7.91366*00

MOL6 FRACTIONS

4.7041E-01
2.87266-02
4.25206-01
1.38906-08
1.94186-06
5.09486-06
3.04486-02
4.52C8E-02
3.3492E-07

REFLECTED SHOCK
2.86526*04
1.49406*02
5.55716*01
7.65056*02
2.39396*01 .
2.71466*00
3.4510E*00
1.1115E*00
9.44416*00

4.92916-01
9.33*26-03
4.25326-01
2.65376-10
4.56616-07
8.28806-07
5.11166-03

• 6.70726-02
2.S861E-04

USl - 4.806*04 M/SEC
XH6 •= .25

STANDING SHOCK
1.96926*04
1.15886*02
5.02876*01
6.5206E*02
1.9844E*01
2.6488E*00
3.37926*00
1.00566*00
8.63396*00

MOLE FRACTIONS

4.8213E-01
1.8942E-02
4.24946-01
3.7246E-09
1.03636-06
2.69116-06
1.6795E-02
5.7164E-02
2.96026-06

R6FL6CT60 SHOCK
3.17956*04
1.75206*02
5.21686*01
8.47346*02

- 2.54406*01
2.77036*00
3.4787E»00
1.06196*00
1.07116*01

4.96946-01
5.95516-03
4.25246-01
4.46276-11
2.88526-07
3.47956-07
2.8741E-03
6.62896-02
2.7033E-03
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TABLE I. -Continued

200 HI m

fi = 2
XH2 -

f
1
RHO
H
A
S
1 ~r-
GAME
U

SPEC I ES

E- .-.'
H
H»
HZ-
H-
H2*.
HEv=-.
HE*
HE**

PI « 2
XH2 •

P
T
RHO
H . •. =
A
S
I
CAME
U

SPECIES

C-
h
H*.
h2
Hr- -

H2»
HE
HE»
HE**

.OOE»02 N/Su-M.

.75

MOVING SHOCK
2. 30 50 E* 03
6.67(>1E»01
1.1757E»01
3.9407£*02
l.3166E*01
2.53366*00
2.S366E»00
8.8424E-01
3.82256*01

4.0407E-01
1.0891E-01
4.0187E-01
2.0227E-07
.3.9744E-06
7.1254E-06

-U. 293 86-02
2.1961E-03
4.6237E-13.

J

.00t»02 N/SU-M,

.75

MOVING SHOCK
2.4934E»03

. . 7.0530E*01
1.L631E+01 •

.'4.26086*02
l.3865E*01
2.5S906*00
3.0359E-»00
8.9776E-01
3.9713E»01

4.2357E-01
7.4V81E-02

' •i.l'JIOE-Ol
8.3925E-UU
2.5927E-16
4.9198E-06
7.7880E-02
*.<.680E-03
5.1302E-12

US1 = 5.00E»04 M/SEC
XHE « .Z5

STANDING SHOCK.
2.0892E»0<.
1.29616*02
<.. 69936*01
7.0*76E*02
2.1882E«01
2.70106*00

' 3. '.3026*00
1.0770E«00
9. 5562E»00

HOLE FR ACT ION S

4.39836-01
1.2041E-02
4.2524E-01
7.9560E-10
5.3256E-07
1.2566E-06
8.3192E-33
6. 45346-02
2.B031E-05

REFLECTED SHOCK
3.46286*04
1.9569E»02
5.03756*01
9.27136*02
2.60756*01 •
2.81796*00
3.51286*00
9.8908E-01
1.16306*01

5.01826-01
4.5608E-03
4.22456-01
1.49106-11
2.2908E-07
2.04416-07
1.9337E-03
5.91026-02
1.01336-02

US1 - 5.236*04 M/SEC
XHE - .25

STANDING SHOCK
2.18366*04
1.4611E«02
4.3209E«01
7.57«1E»02
2.3717E*01
2.7491E*00
3.45876*00
1.1131E*00
1.06806*01

MULE FRACTIONS

4.9402E-01
7.7716E-03
4.2592E-01
1.6148E-10
2.9786E-07
5.0745E-07

• 4.4134E-C3
6. 76 346-02
2.35216-04

REFLECTED SHOCK
3.71136*04
2.11696*02
4.9307E»01
1.00446*03
2.68936*01
2.86086*00
3.55566*00
9.60866-01
1.22476*01

5.07816-01
3.84736-03
4. 16036-01
7.3454E-12
2.00606-07
1. 44906-07
1. 33846-03
4.8160E-02
2.08146-02

PI - 2.
XH2 - ; .

P '• :' '
T
RHO -
H ' '
A '
S
I
GAME
U

SPECIES

t- ' •
H • '
H*
H2-" " • • ' < •
H-
H2*'
HE
HE*
HE**

PI - 2.
XH2 - .

. -,

P
T .
RHO
H '
A •
s • • ••
I
GAME
U

SPEC IE S.

6- '
H , '•
H*
H2
H- • .
H2»"
H6 • .
HE*
H6**

006*02 N/SQ-M.
75

MOVING SHOCK
2.68116*03
7.50386*01
1.14246*01
4.59286*02
1.4577E*01
2.64436*00
3.12756*00
9.05476-01
4.11726*01

_—

• 4.4046E-01
4.86126-02
4.30996-01

' '2.9745E-68
'1;5307E-06
3.08686-06
7.0475E-02 '
9.4609E-03

. 6.79906-11

OOE*02 N/SQ-M,
75

MOVING SHOCK
2.87846*03
7.99516*01
1.12236*01
4.9372E»02
l.5232E*01
2.69756*00
3.20806*00
9.0462E-01
4.2623E+01

4.54496-01
). 14546-02
4.36136-01
1.0287E-08
8.82076-07
1.8798E-06
5.95716-02
1.83606-02
7.8137E-10

US1 - S.40E*
XHE • .25

STANDING SHOCK
• 2.25906*04

l.*341E*02
3.97636*01
8.1200E*02
2.48686*01
2.79346*00
3147666*00
1.0885E*00
1.18316*01

MOLE FRACTIONS

4.96646-01
5.3695E-03

' .'4.26086-01
' 3.94556-11

1.92986-OT
2.7978E-07
2.73446-03
6. 7798E-02
1.3766E-03

04 M/SEC

REFLECTED SHOCK
'3.«01E*04
2.2629E*02

'4.8221E*01
1.08276*03
2.79916*01
2.9021E*00
3.60176*00
9.6132E-01
1.27966*01

_

5.14116-01
' 3.34316-03

4.13136-01
4.12206-12

• 1.7923E-OT
1.09066-07
8. 8088 E- 04
3.60806-02
3.24526-02

US1 - 5.60E»04 N/SEC
XHE • .25

STANDING SHOCK
' • 2.34746*04

1.79736*02
3.73466*01
8.68*746*02
2.53696*01
2.83466*00
3.49716*00
I. 02396*00
1.27786*01

' HOLE FRACTIONS

4.99586-01
4.06006-03
4.2487E-01

.31426- U

.43946-07

.61366-07

.8933E-03

.44856-02
5.11C4E-93

-

REFLECTED SHOCK
4.15066*04
2.4203E*02
4.70196*01
1.1640E*03
2.9*54E»01
2.94306*00
3.6473E*00
9.82T5E-01
1.3354E*01

5.2019E-01
2. 90386-03
4.0836E-01

. 2.3347E-12
1.5859E-07
8.23516-08
5.1891E-0*
2.42WE-02
4.3797E-02
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TABLE I. -Continued

200 N/ iri

PI = 2
XH2 •

f
T
RHO
H
A
S
i
GAME
U

SPECIES

E-
H
H*- '
H2
H-
H2*
HE
HE*
h6**

PI » 2
XH2 -

P
r
RHQ
H
A
S
I
CAME
U

SPEC 16S

t-
h
H»
H2
V-
H2»
Ht
HE*
HE**

.OOE*02 N/SQ-M

.74

MOVING SHOCK
3.08276*03
8.5059E»01
1.1047E»01
5.29*16*02
1.59126*01
2.7*856*00
3.2808F*00
9.0735E-01
*.*076E»01

4.66636-01
2.100J6-C2
4. 362 OE -01
3.7*266-09
5.1961E-07
1.1598E-06
4.58C86-D2
3.0392E-32
0.6666E-09

.006*02 N/Sg-M

.75

MOVING SHOCK
3.292*6*03
9.07666*01
1.0829E»Ol
5.6629E*02
l.6773E»01
2.7992E»00
3.3496t»00
9.25316-01
*. 55056*01

4.77556-01
1.4070E-OJ
*. 337*6-01
1.322*6-09
3. 002 56 -07
6.9983E-07
3.08196-02
4.3816E-02
4.B979E-OB

, US1 = 5.806*04 M/SEC
XHE = .25

STANDING SHOCK
2.*550E»0*
1.9371E*02
3.59*56*01
9.26616*02
2.58086*01
2.87306*00
3.52596*00
9.75226-01
1.35136*0}

- MOLE FRACTIONS

5.0368E-01
3.3474E-03
*.2207E-01
6.03466-12
1.20296-07
1.0960E-07
1.36176-03
5.7*326-02
1.2085E-02

REFLECTED SHOCK
4.3905E*04
2.61098*02
4.56086*01
1.2508E»03
3.1*13E*01
2.9834E»00
3.6871E*00
1.0250E*OC
1.4042E*01

5.25376-01
2.47476-03
4.0435E-01
1.244IE-12
1.35776-07
6.0365E-08
2.5775E-04
1.4071E-02
5.3*756-02

, US 1 - 6.00E»04 M/SEC
XHE « .25

STANDING SHOCK
2.5611E*04
2.0617E*02
3.4869E*01
9.9080E«02
2.647UE*01
2.9112EOO
3.56266*00
9.5448E-01
1.4110E*Ol

5.08786-01
2.8BZ5E-03
4. 18166-01
3.J8JOE-12
1.0551E-07
6.09476-08
9.9434E-04
4.77406-02
2.1443E-02

REFLECTED SHOCK
4.62976*0*
2.6550E*02
4.3640E*01
1.3453E*03
3.38466*01
3.02496*00
3.71585*00
1.07986*00
1.498BE.01

5.29046-01
2.03266-03
4.0164E-01
5.89706-13
1.0896E-O1
4.1686E-08
1.03436-04
6.95296-03
6.0223E-02

PI - 2
XH2 "

P
T
RHO
H
A
S
I
GAME
U

SPE C I E S

F-
H
H*
H2
H-
H2>
HE
hE»
HE**

PI • 2.
XH2 > .

.OOE*02 N/SQ-M,

.75

MOVING SHOCK
3.5060E*03
9.75126*01
1.35506*01
6.04336*02
l.7925E*01
2.8465E»00
3.4079E*00
9.66846-01
4.68966*01

4.86496-01
). 308 46-03
4.308*E-01
4.28486-10
1.65376-07
4.0J94E-07
1.7702E-02
5.5655E-32
3.40896-07

OOE*02 N/SU-M,
75

US1 => 6.206*0* M/SEC
XH6 > .25

STANDING SHOCK
2.65956*0*
2.17726*02
3.39176*01
1.05516*03
2.73516*01
2.94776*00
3.6014E»00
9.54046-01
1.45486*01

MOLE FR ACT IONS

5.14C7E-01
2.54086-03
4.13S7E-01
1.97376-12
9.**83E-08
6.26456-08
6.9150E-04 •
3.73496-02
3.13776-02

REFLECTED SHOCK
• 4.8477E»04

3.1489E»02
4.1254E»01
1.4*586*03
3.63026*01
3.0633E»00
3.73176*00
1.12156*00
1.6109E«01

5.3104E-01
1.62656-03
4.00336-01
2.61206-13
8.2567E-08

• 2.T775E-08
; 3.6771E-05

3.2034E-03
6.3753E-02

US1 - 6.406*04 M/SEC
XHE • .25

MOVING SHOCK STANDING SHOCK
P
T
RHU
H
A
S
i
GAME
U

c per IF ^ir Ct 1C »

6-
H
h*
H2
H-
H2»
H6
HE*
HE**

3.71856*03
1.0661E»0:
1.0105E*01
6.4335E»02
1.95406*01
2.89246*00
3.4518E*00
1.03766*00
4.81846*01

4.93016-01
5.7861E-03
4.28776-01
1.07476-10
a.Olb&E-Ob
2.03466-07
d.!869E-03
6.4237E-02
2.8810E-06

2.70356*0*
2.29286*02
3.23966*01
1.11906*03
2.84256*01
2.98576*00
3.63976*00
9.6820E-01
1.4990E*01

KQL.C FRACT {QMS

5.1919E-01
2.21726-03
4.09916-01
1.16536-12
6. 18466-08
4.76036-06
4.43886-0*
2.72056-02
4.10396-02

REFLECTED SHOCK
4.96856*0*
3.*7596«02
3.82256*01
1.5*716*03

• 3.6525E»01
3.1031E«00
3.73946*00
1.14186*00
1.72556*01

5.3202E-01
1.2763E-03
3.99856-01
1.11896-13
5.9113E-08
1.803SE-08
1.27996-05
1.5195E-03
6.5323E-02
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TABLE I. -Continued

p. -200N/m

PI - 2.
XH2 * -.

P
T
RHO
"H
A
S
I
GAME
U

SPEC IES

E-
H
H*
H2
M-.
H2*:
HE
HE*
HE**

PI « 2.
XH2 * .

P
T . • •
KHO .
H
A
S
I
GAME
U

SPEC IES

E-
H
h*
H2
H-
h2*
HE
HE*
HE»*

OOE»02 N/SU-M,
75

MOVING SHOCK
3.93036*03
1.1827E*02
9.56126*00
6.8335E»02
2.1287E*01
2.9341E*00
3.4758E*00
1.1024E»00
4.9386E*01

4.9652E-01
3.5407E-03
4.2802E-01
2.2935E-11

. 3.7509E-08
9.4681Er08
3.*519E-03
6. 8** BE -02
2.6162E-05

OOE*02 N/SQ-N.
75

MOVING SHOCK
4.14266*03
1.3176EKJ2
9.0166E»00
7.243*E»OZ
2.271*E»Ol
2.9723E»00
3.4871E»00
1.1229E»00
5.0525E»01

*.9815E-01
2.2744E-03
4.2788E-01
5.0705E-12
1.9616E-08
*. 481 7E -08
1.6207E-03
6.9B67E-02
2.04*OE-0*

US1 - 6.60E*
XHE * .25

STANDING SHOCK
2.7042E*04
2.*162E«02
3.0464E*01
1.1823E«03
2.973CE»01
3.0239E«00
3.6739E«00
9.9572E-01
l.5*58E»01

HOL E FR ACT IONS

5.2366E-01
1.9046E-03
4.0638E-01
6.5998E-13
6.8313E-08
3.5161E-08
2.5832E-04
i.82'58E-02
*.9«S1E-02

US1 ' 6.80E»
XHE = .25

STANDING SHOCK
2.6016EK)4
2.5528E»02
2.8384E«01
1.2*51E*03
3.1250E»01
3.0606E»00
3.7008E+00
1.0337E»00
1.60266*01

HOL 6 FRACT IONS

5.2713E-01
1.6137E-03
4.0371E-01
3.5941E-13
5.5302E-08
2.5422E-08
1.36S2E-0*
1.1415E-02
5.6001E-02

04 M/SEC

REFLECTED SHOCK
5.0133E»OV
3.81166*02
3.5138E*01
1.6496E»03
4.0502E*01
3.U12E+00
3.7432E*00
1.1498E*00
1.8440E»01

5.3249E-01
1.0066E-03
3.9972E-01
5.0214E-14
*.1709E-08
1.1915E-08
4.8442E-06
8.0072E-04
6.5982E-02

04 M/SEC

REFLECTED SHOCK
S.0209E*04
4.1528E*02
3.2282E»01
1.7518E*03
4.2344E*01
3.1773E»00
3.7452E»00
1.1S28E*00
1.9568E*01

5.3274E-01
8.0320E-04
3.9971E-01
2.3938E-14
2.9533E-08
8. 0940 E- 09
2.0104S.-06
4.6699E-04
6.6283E-02

PI
XH2

P
T
RHO
H
A
S
I
GAME
U

2.00E*02 N/SQ-M,
.75

US1
XHE

7.00E»04 M/SEC
.25

MOVING SHOCK
4.3611E*03
l.4S77E*02
e.55«8E»00
7.6648E*02
2.3599E*01
3.0077E*00
3.4952E*00
1.0894E>00
5.16706*01

SPECIES

t-
H
H*
H2
h-
H2»
HE
HE*
HE**

4.9932E-01
1.5892E-03
4.2757E-01
1.3690E-12
1.2331E-08
2.3450E-08
9.2627E-04
6.9450E-02
1.1498E-03

STANDING SHOCK
2.66066*04
2.7175E*02
2.6316E*01
1.3080E«03
3.2991E*01
3.0966E«00
3.7203E*00
1.0766E*00
1.6806E»01

REFLECTED SHOCK
5.05276*04
4.5099E*02
2.9905E»01
1.8566E»03
4.4159E*OI
3.21106*00
3.74656*00
1.15416*00
2.06856*01

HOLE FRACTIONS —

5.29UE-01
, 1.3425E-03

4.0185E-01
1.8436E-13
4.3410E-08
1.76446-08
6.4588E-05
6.5005E-03
6.0633E-02

5.32896-01
6.5053E-04
3.99736-01
1.21616-14
2.1267E-08
5.69256-09
9.0096E-07
2.9516E-04
6.64346-02

83



.TABLE I. -Continued

.PI « .5
XH2 -

p " ; •
T
RHO '

."H . .
A

- S
Z
GAME
U . ,

SPECI6S

6-
H ; -

• H*.- • : • • •
H2
H- .-
H2»- •
HE •;.-. .
HE*
H6»»

PI - 5
XH2 -

.. „

P
T-
RHO
H
A . .
S
t :

• GAM6
U

e per i c ̂irtt, i t i

E- • '.
H
H*
H2 .
H-

"H2» '
HE
HE*
HE**

.006*02 N/SU-M.

.75 . " -

, MOVING SHOCK
1.30476*01 ;
3.29856*00
3.95586*00 .

•: 3.37246*00
1.00706*00

. 1.06256*00
1.00006*00

•9.8989E-01 •
2.4984E*CO-

.—

3.1312E-51
4.50056-09
4.89416-23
7.50006-01 :
7.02666-58:-
2.64426-20
2.50006-01
2.8002E-65
D.

.006*02 N/Su-M,

.75

MOVING SHOCK -.
2.05596*01

. 4.59466*00
4.4743E*00
4.76196*00
2.11486*00
1.09406*00
1.0000^*00
9.733BE-01 •
3.24496*03 '

1. 54286-33-"
9.9590E-06
6.57756-20
7.4999E-01
1.0011E-38
4.60736-21

' 2.5000E-01!

6.6573E-55 -
3.

; • US I • 4.006*03
XHE • .25 "

M/SEC

STANDING SHOCK. REFL6CT6D SHOCK
• 2.73126*01

4.15076*00.
• .6.58086*00
•- 4.27936*00

2.01626*00
1.06446*00 ,
1.00006*00
9.79356-01

.. 1.49796*00

HOL6 FRACTIONS —

6.65646-36
8.9078E-07

• 5.9986E-20 - -
.- 7.50COE-01 '

• 3.9678E-41 '•'
1.5396E-20 '
2.5000E-01'

- , 1.7427E-56 :

1.

' US1 > 5.006*03
XME - .25

.. 6.77206*01
5.96006*00
1.13596*01

- 6.30266*00.
2.37986*00
1.08196*00.
1.00026*00

' 9". 50046 -01
1.3363E*00

;

1.32436-20
4.87346-04
8.00706-20
7.49576-01

' 1.91506-24
8.53966-21
2.49946^-01

; 3.5098E-47
o. • =•

M/SEC '

STANDING SHOCK REFLECTED SHOCK
. 5.38816*01
' 6.14906*00'

8.7587E*00
•> 6.52966*00

2.40886*00 •
1.09816*00
1.00046*00

• 9.4321E-01
- 1.65396*00 '

9.4331E-20 -
8.65676-04
1.5624E-19 • •
7.49246-01
1.3919E-23

'- 1.34S9E-20
. 2. 49896-01

3.48156-46
0.

1.1860E*02
8.03796*00
1.46136*01
9.26356*00
2.64136*00

• 1.11836*00
• • 1.0094E*00
• 8.59746-01

* 1.43586*00

1.30536-14
1.86776-02
1.22956-14
7.33666-01
1.5199E-rl7
7; 72 7C 6-16
2.47676-01
1.64686-35

' 0.

PI - 5.
XH2 .< .

P ' . •
T
RHO
H
A
S
z

'GAME
u

SPECIES

E-
H
H*
H2
Hr : -

H2*
HE
HE*
HE**

PL - 5.
XH2 « .

P
T
RHO
H . '
A
S
I
GAME
U

SPEC.IES

E- . '
H
h*
H2
H-
H2* :
HE
HE*
HE**

006*02 N/SU-M,
75

MOVING SHOCK
?.9890E*01
6.08976*00

.4.90566*00
6.4658E*00
2.39486*00
1.1241E*00
1.00056*00
9.41326-01
3.9942E»00

1.0352E-19
1.01156-03
1.678TE-19
7.4911E-01
U0766E-23
1.1008E-20
2.4987E-01
1.5727E-46
0.

005*02 N/SQ-Mi
75

MOVING SHOCK
4.13516*01
7.50786*00
5.46846*00
8.50196*00
2.55836*00
1.15326*00
1.00726*00
8.65506-01
4.7818E*00

1.5080E-15
1.42*5E-02
1.4443E-15
7.3754E-01
6. 73746-19
6.44396-17
2.4822E-01
3.4933E-38
0.

"US1 * 6.00E*
' XHE =• .25

STANDING SHOCK
9.53386*01 '
8.09426*00
1.16466*01
9.44506*00 .
2.64066*00
1.13196*00 '
1.01146*00
8.51756-01
1.67856*00

MOLE FRACTIONS

1. 71146-14
2.2S56E-02
1.62096-1*
7.3026E-01
1.7277E-17
9.23016-16
2.47186-01
1.21496-35

• o.

03 M/SEC

REFLECTED SHOCK
. .82996*02

.40056*00

.87256*01

.26616*01

.62686*00

.15516*00

.03966*00
8.1771E-01
1.42186*00

2.40926-12
7.6170E-02
2.28556-12
6. 83356-01
6.4400E-15
1.30106-13
2.40486-01
1.5896Er31
0.

US1 • 7.00E»03 N/SEC
XHE » .25

STANDING SHOCK
1.61166*02
9.47986*00
1.6257E*01
1.31036*01
2.84006*00
1.16836*00
1.04566*00
8.13706-01
1.60586*00

MOLE F R ACT ION S

3.72956-12
6.71246-02
3.5573E-12
6.7377E-01
9.9345E-15
1.82166-13
2.39116-01
1.72986-30
0.

REFLECTED SHOCK
2.74656*02
1.04706*01
2.41366*01
1.67316*01
3.03176*00
1.19576*00
1.08696*00
8.07706-01
1.40286*00

5.7739E-11
1. 59846-01
5.5028E-11
6.10146-01
2.7429E-13
2.98516-12
2.30026-01
5.3405E-28
0.



, TABLE,I. -Continued

p. ,-5DON/m

PI - 5
XH2 -

f
T
RHO
H

; A
S
I
GAME
U

SPECIES

6-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI - 5
XH2 -

P
T
RHU
H
A'

' S' •
i
GAME
U

SPEC IE S

6-
H
H*
H2
H-
H2*
HE
HE*
HE»»

.OOE»02 N/SU-M,

.75

MOVING SHOCK
5.52*76*01
8.54056*00
6.2988E»00
1.08816*01
2.68256*00
1.18336*00
1.02706*00
8.2038E-01
S. 62495*00

1.98846-13
5.25466-02
1.9176E-13
7.04026-01
1.96556-16
7.2710E-15
2.43*36-01
9.5973E-34
0.

.006*02 N/Sg-M,

.75

MOVING SHOCK
7.13416*01
9.3114E*'00
7.2454E*00
1.3584E*01
2.8151E*00
1.21586*00

' 1.0575E*00
8.0482E-01
6.*833E*00

3.538S6-12
1.08666-01
3.42416-12
6.54926-01
5.6359E-15
1.203*6-13
2.36*26-01
3.55966-31'
0.

US1 - 8.00E»03 M/SEC
XHE = .25

STANDING SHOCK
2.62756*02
1.05896*01
2.26066*01
1.75026*01
3.06136*00
1.20886*00 '
1.0976E*00
8.0633E-01
1.56526*00

HOLE FRACTIONS

8.54566-11
1.77796-01
8.1708E-11
5.94*36-01
*.1094E-13
4.1592E-12
2.2778E-01
1.80106-27
0.

REFUSCTEO SHOCK
4.14826»02
1.1*75E»01
3.1*446*01

. 2.16556*01
3.26476*00
1.24076*00
l.l*97E*00
8.07926-01
1.40996*00

6.0883E-10
2.6037E-01
5.82246-10
5.22186-01
4.4592E-12
3.10506-11
2.17*56-01
1.2301E-25
2.8860E-90

US1 - 9.006*03 M/SEC
XHE - .25

STANDING SHOCK
'4.0453E»02
1.15666*01
3.00286*01
2.25616*01
3.29896*00
1.25376*00
1.1628E*OC
8.07826-01

• 1.5666E*00

HOLE' FRACTIONS

8.07406-10
2.80016-01
7.7388E-10
5.04996-01
5.9130E-12 '
3.9431E-11
2.1500E-01
2.5802E-25
2.9B22E-91

REFLECTED SHOCK
6.08076.0?

' 1.2459E*01
3.98206*01
2.7344E»01
3.52306*00
1.29016*00
1.22556*00
8.1286E-01
1.43705*00

4.0969E-09
3.68056-01
3.93526-09
4.2796E-01
4.1*876-11
2. 03216-10
2.03996-01
1.42136-23
3.14316-86

PI - 5.
KH2 - .

P-
T
RHO
H

• A
S
I
GAME
U • ' .

SPEC IE S

6--
H-
H» •
H2- .
H-- •
H2»
HE
HE* .
HE**

006*02 N/SQ-M
T5

MOVING SHOCK
8.9*876*01
9.95126*00
8.20646*00
1.66046*01
2.95326*00
1.25086*00
1.09596*00
7.99776-01
7.34036*00

2.64886-11
1.74966-01
2.5688E-U
5.9691E-01--
5.8854E-14
8.59356-13
2.28136-01
2.35236-29
0.

, US1 • 1.00E»04 M/SEC
XHE • .25

STANDING SHOCK .
5.8910E*02
1.254*E«01

• 3.7900E*01
2.82506*01
3.55546*00
1.30266*00
1.23926*00
8.1324E-01
1.5910E»00

— MOLE FR ACT IONS

. 4.92486-09
3.86006-01
4.7389E-09 .
4.1225E-01'

. .' 4.9035E-11
2.3496E-10
2.0175E-01
1.9447E-23
1.22246-85

REFLECTED SHOCK
8.5718E»02
1.34686*01

' 4.84566*01
'. . 3.37996*01

3.8113E»00
l.J437E»00
1.31346*00
8.21196-01
1.49406*00

2.1010E-08
*.7T27E-01
2.0287E-08
3.32396-01
2.6849E-10
9.9144E-10
1.9034E-01
6.82476-22
8.8845E-80

PI > 5.006*02 N/S8-M,
XH2 • .75

US1 - 1.10E*04 M/SEC
XHE - .29

P
. T

RHO
H
A
s'
l', • :

GAME
U .

SPEC 1ES

E-
H ,
H*
H2.
HT .
H2*
Ht •
HE*
HE**

MOVING SHOCK
1.09556*02
.05216*01
.12626*00
.99346*01

• .09686*00
.28856*00
.14096*00
.98956-01

8.18566*00

1.28646-10
2.46996-01
1.25046-10
5.33886-01
3.68546-13
3.9679E-12
2.19136-01
1.0836E-27
0.

STANDING SHOCK
8.14666*02
1.35056*01
4.5532E*01

, 3.45*196*01
. 3.83406*00

1.35476*00
. 1.32496*00
. 8.21566-01

1.64286*00

• HOLE FRACTIONS

2.29096-08
. *. 90426-01

2.2152E-08
3.20886-01

. 2.8269E-10
1.03S3E-09
1.88706-01
7.16COE-22
1.07136-78

REFLECTED SHOCK
1.16146*03
1.4552E*01
5.65*56*01

. 4.09776*01
4.1375E*00
1.4004E»00
1.41146*00
8.33506-01
1.57436*00

9.33056-08
5.82976-01
9.0668E-08
2.39906-01
1.3855E-09

, 4.0222E-09
1.TT13E-01
2.31736-20
3. 81 72 E- 74
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TABLE I.-Continued

2

PI = 5.
Xh2 • .

P
T
RHO
H

• A

S
I
GAME
u

SPcC I E S

E-
h
H*
H2
H-
H2*
HE
HE*
HE**

OOE»02 N/SU-H,
75

MOVING SHOCK
1.31556*02
1.10546*01
9.98516*30
2.357dE*01
3.2473E*03
1.3287EOO
1.1«19E*00
U.0036E-31
9.32485*03

*. 75875-10
3. 22356-01
*.635S5-10
4.68216.-31
1.65425-12
1.39366-11
2.0974E-U1
2.21056-26
3.

US1 = 1.20E*
XHE * .25

STANDING SHOCK
1.0811E»33
l.453CE*01
5.2442E*01
4.13BOE*01
4.1452E*00
1.4093E*00
1.4188E*00
8.3353E-01
1.72076*00

MOL 5 FRACTIONS

9.4562E-08
5.9033E-01
9.20:6E-C8
2.3346E-0!
1.3321E-09
3.88B4E-09
1.76216-01
2.2359E-20
4. 7453t-74

0* M/SEC

REFLECTED SHOCK
.5240E»03
.583*E»Ol
.34096*01
.89565*01
.52916.00
.45996*00
.51806*00

8.5344E-01
1.68666*00

*.2019E-07
6. 82436-01
*.ll*7E-07
1.5287E-01

•6. 60946-09
1.5328E-08
I. 64706-01
8.5998E-19
5.2284E-68

PI = 5.30£*02 N/Si-M,
XH2 = .75

Uil - 1.30E*04 M/SEC
XHE * .25

P
T
PHO
H
A
S
2
GAME
u

S P E C I E S

6-
H
H*
H?
H-

H2t
HE
HE*
HE**

HO/lNo SHOCK.
1.5541E*02
1.156S6>01
'..07616*31
2. '5345»C1
3.4061 E»00
1.37106*00
1.24855*00
8.3323E-01
S.«531E*00

1.4831E-09
3.98090-31
1.44625-09
^.0167E-31
•J.V8235-12
4.09126-1!
2.0024E-01
2.9911t-?5
2.3903c-91

STANDING SHOCK REFLECTED SHOCK
1.38246*03
1.57C6E»01
5.7979E»01
4.87946*01
4.50745*00
1.4653E»00
1.5181E*00
8.5209E-01 .
1.83I2E«00 '

• MOLE F R A C T IONS ~~

?.a27lt-07
0.8256E-01
3.7496E-07
1.52746-01
5.64S6E-09
1.3371E-C8
1.6466F.-01
6.53336-19
1.4665E-08

1.9465E.03
1.76?S6tOl

' 6.7U52E*01
5.78535*01
5.06866*30
1.52125*00
1.6277E»00
8.9553E-01
l.6568E*00

2.4340E-06
7.7125E-01
2.4046E-C6
7.5151E-02
3.5381fi-0a
6.44105-08
1.S359E-01
6. 36916-17
2.17716-61

.PI * S.
XH2 »

p.
T
KHO
rt
A
S
z
GAME
U

.SPECIES

l-
H
H*
H2
H-
H2»
HE
HE*
HE»»

PI • 5.
XH2 * .

. - .,
p •
T
RHO '
H
A '
S
I
GAMt
O

SPEC 1ES

c- ,
H
H*

H2
rt-
M2»

HE
HE*
HE«»

306*02 N/SQ-M,
75

MOVING SHOCK'
l.t)117E*02
1.20B2EKH
l.U45E»91
3.1SO*E*01'
3.5751E*00
1.4154E*00
1.31035*00
8.373BE-01 '
1.0676E»01

~

4.1546E-09
4.7362E-01
4. 066 76 -09
J.3559E-01
1.B746E-11
1.0655E-10
1.9080E-01
3.2365E-24
l.2S75E-<J7

306*02 N/SU-«t
75

MOVING SHOCK
2.0B''<ie»02
1.26126*01
1.2023E»01

. 3.63B»E»0:
3.75745*03
!.<>6UE*aa
1.3769t»00
8.129o£-01
1.1491C«01

1.09605-08
5.*7<,l£-ol
1.0757E-08
2.713U-01
>.3481E-11
2.5636E-10 '
1.8157E-01
1.1618E-23
1.2235E-8*

• US1 = l.«OE*04 M/SEC
XHE = .25

STANDING SKOCK
1.7113E*03
1.72*7E»01
6.13366*31
5.6752E*01
«..9765E*00
1.5215E.OO
1.6177E*00
8.«76*E-01
t.99«4E*00

MOLE FRACTIONS

1.8120E-06'
7.6370E-01
1.78S2E-06
8.1757E-02
2.4894E-08
4.7762E-08
l.5«54,E-01
2.8118E-17
4.6096E-62

REFLECTED SHOCK
2.«5<HE»03
2.128*E»Ol
6.6960E*01
6.8302E»01
6.1262E*00
1. 58*06 »00
1.719«*00
1.02566*00
2.19876*00

3.71106-05
8.3667E-01
3.69816-05
1.7850E-02
3.42936-07
4.T110E-07
l.*5*OE-Ol
5. $1216-14
1.8166E-50

. US1 ' 1.5DE»0* M/SEC
XHE - .25

STANDING SHOCK
2.0458E*03
1.9770E»Ol'
6.0816E»01
6.5163E*01
5.7329E»JO
l.5756E»00
1.7016E*00
9.77016-01
2.273)E«00

HQL F FR ACT [CNS

1.4267E-05
B.2«57E-01
I .4192E-05
2.8473E-02
l.»*?5E-07
2.I944E-07
l.«612E-01
*.628/E-15
8.7626E-55

REFLECTED SHOCK
3.06976*03
2.9160E»01

• 6.01966*01
' 8.1263E>01
• 7.4474E»00

1.6*266*00
1.74886*00
1.08'6E*00

' 2.86385*00

1.3939E-03
8.52156-01
1.39336-03
2.0945E-03
S.1738E-06
5.7890E-06
1.4296E-01
4.38986-10
2.2989E-36
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TABLE I. -Continued

PI - 5
XH2 •

. P
T
PH'J

H
A
S
I
GAME
U

SP6CIES

E- .
H
H*
H2
h-1

H2* , .
HE
HE* .
HE**

.OOE*02 N/SC-H,

.75

MUVING SHOCK
2.38206*02
I. 31836*01
1.24826*01
4.12i4E*6l
3. 95746*00
1.5092E*00 ,
1.44776*00
8.20656-01
1.2298E*01

2.84566-08'
6.1U46E-01
2.83116-08'
'.08856-01
1.44926-10;
5.9011E-10
1.7269E-,01.
3.1136E-22
2.9005E-82

USl ' 1.606*04 M/SEC
•" . ' XHE » .25

STANDING SHOCK
2. 3459E*C3
2.4367E»01 '
5.53I7£»01
7.3833E*Ol
6.82756*00
1.62366*00
i, 7404E*00
1.09926*00

• .J.7791E*00

MOLE FRACTIONS

2.1589E-04
8.5017E-01.
2.1564E-04

„ 5.7456E-03
'1.1646E-06
1.4105E-06
1.4365E-DI

. 3.8836E-12
5.53186-44

REFLECTED SHOCK
3.7149E»03
3.65256*01

. 5.75626*01
9.457IE»01
7«9434£*00
1.68726*00
1.76696*00
9. 777 OE -01
3.40356*00

-__

1.0255E-02
8.3731E-01
1.0252E-02
6.45036-04
2.10826-05
2.3972E-05
1.4149E-01
6.14576-08
1.34146-28

PI » 5
XH2 *

P •
T
RHU •

. 'H/- .. • ,

• A .•

S .
l :
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE .

•HE*
HE**

.OOE*02 N/SQ-Mt

.75

MUVING SHOCK
2.69356*02
1.3B31E*01
1.2797e*01

• 4.6491E*01

4.1S47E*03
. l.5579E»00

1.52*66*00.
8.3201E-01
1.30946*01

7.6474E-08
6.85746-01
7. 551 5E -08
1.4998E-01
3.8992E-10
1.3485E-09
1.64286-01
3.40246-21
2.4348E-77

• USl ° 1.706*04 M/SEC
XHE » .25

STANDING SHCCK
2.62046*03
3.01l!E*Ol-
4. 9697E*01
8.28066*01 .
7.5181E*00
1.66366*00
1.7511E»00
l.0720E»00

. 3.3686E»CO

MOLE FRACTIONS

2.08696-03
8.51606-01
2.08626-03

'1.4515E-03
• • 5.9098E-06

6.5810E-06
1.4277E-01

. 1.0399E-09
4.21B7E-35

•REFLECTED SHOCK
4.3301E*03
4.1538E*01

•• 5.8035E»Ol
- l.0738E*02
. 8.2763E*00

1.72316*00
l.7962E*00
9. 18066-01

- 3.7039E*00

--

2.61306-02
8.08116-01

•2.6121E-02
3.6585E-04
3.9779E-05

'4.7785E-05
1.3918E-01
6.5303E-07
6;7310E-25

PI ' 5.00E*02 N/Sg-N,
XH2 -

* P
T
KHO

• H
A
S
I
GAME
U

SPECIES

E-
H.
H*

• H2
H- • .
H2*
HE
HE*
HE**

PI - 5
XH2 -

..

;"P '
.T

.. «HO -
• :H

A

- )S
;l •
;GAME

vu .-. •

SPECIES

E-
H

H* '
H2

•H-
H2»
HE
HE*.

HE**

.75

MOVING SHOCK
3.02106*02
1.46336*01
1.2^246*01
5.2006E*01
4.4606E*00
1.6071E*00
1.5973E»00

, 8.51266-01
1.38766*01

2.2718E-07
7.4789E-01
2.2507E-07
9.5596E-02
1. 10056-09
3.2083E-09
1.56516-01
4.3556E-20
1.6607E-72

.OOE*02 N/SO-M,

.75

MOVING SHOCK
3.36116*02
1.57876*01
1.27526*01
5.76226*01
4.8!>16E*00
1.6559E»00
1.6695E*30
8.9306E-01
1.46316*01 .

9.1497E-07
tt. 02046-01
9.0980E-07
4.8218t-02
3.7753E-09
3.9528E-09
1.4975E-01
1.38966-18
6.2436E-68

USl > 1.80E»04 M/SEC
XHE ' .25

STANDING SHOCK
2.8953E«03
3.5295E*01
4.64986*01
9.2311E«01
7.8368E*00
1.6984E«00
1.7642E«00
9.8682E-01
3.8S28E*00

MOLE FRACTIONS

8.6757E-03
8.40306-01
8.673767-03

.. 6.09656-04
1.5625E-05
1.7600E-05
1.4171E-01
3.4579E-08
1.35246-29

REFLECTED SHOCK
4.8988E»03
4.53086*01
5.90046*01
l.2017E»02
8.599TE»00
1.7562E*00
1.8325E*00
6.9076E-01
3.8909E»00

4.5323E-02
7.72S6E-01
4.5305E-02
2.5349E-04
S.6608E-05
7.1672E-05
1.3643E-01
2.7101E-06
1.2022E-22

USl - 1.90E*04 N/SEC
XHE - .25

STANDING SHOCK
3.15326*03
3.94626*01
4.47316*01
1.02*4E*02
8.09096*00
1.73156*00
1.78636*00
9.28666-01
4.1640E»00

MOLE FRACTIONS

2.07UE-02
8.1822E-01
2.0707E-02
3.5077E-04
2.7427E-05
3.2123E-OS
1.39S5E-01
2.9866E.-07
3.2940E-26

REFLECTED SHOCK
5. 3556E*03
4.8342E*01
5.91506*01
1.3304E»02
8.9091E*00
1.78936*00
1.8729E»00
8. 766 2E -01
4.01976*00

6.5926E-02
7.3435E-01
6.5895E-02
1. 88986-04
6.9796E-05
9.2S68E-OS
1.3347E-01
7.3194E-06
4,.*420E-21
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TABLE I. -Continued

• 500 W m2

PI •= 5.
XH2 = .

p
T
RHO
H
A
S
i
GAME
U

t pp C i r. eOK t L 1 C a

E-
H
H*
H2
H-
H2*
HE
^E*
H':**

OOE»02 N/SO-M
75

MOVING SHOCK
3.7G41E*02
l.7861E*o:
1.2025E*01
6.3912E*01
5.5561E*00
1.70235*00
1.724iE*00
l.0022E*00
1.5322E»01

7.18B3E-06
d.4027F-0!
f. 171 96-06
1.4753E.-02
2.U314E-08
3.66826-011
l.*«96c-01
2.3329E-16
J.4433E-6C

PI « 5.005*02 N/SU-M
JH2 =• .

f
T
RHO
H
A
S
z
GAME
U

c per iceortt, ltd

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

75

MOVING SHOCK
4.03865*02
2.15495*01
1.073dc*01
7.023fl£»ol
6.47dlE»QO
1.7<.33E*00
1.7454E*OJ
1.1158E»CC
1.5914E»oi

1.0903E-04
D.5380E-01
1.08955-0*
2.7473E-03
1.6154E-07
2.I936E-07
1.4323E-01
1.9999E-13
4.4491E-49

, US1 - 2.00E*04 H/SEC
XHE = .25

STANDING SHOCK
3.2913E*03
4.2701E»01
4.2452E*01
1.1290E»02
8.3396E*00
1.76566*00
1.8156E*CO
8.97C8E-01
4.33295*00

~ MOLE FR iC T IONS

3.6420E-02
7.8916E-01
J.6411E-02
2.3279E-04
3.7677E-05
4.S966E-05
1.3769E-01
1.2130E-06
5.0538E-24

REFIECIEO SHOCK
5.5322E»03
5. 07*26*01
5.6916E*01
1.4564E»02
9.1876E*00
1.8241E*00
1.9156E*00
U.6844E-Q1
4.09785*00

8.6693E-02
6.9582E-01
8.6649E-02
1.4323E-04
7.7227E-05
1.0643E-04
1.3049E-01
1.5375E-05
5.9407E-20

, US1 = 2.10E*C4 M/SEC
XHE = .25

STANDING SHOCK
3.2433E*03
4.5163E*01
3.8833E*01
1.2330E*02
8.569dE*00
1.3019E*00
1.3493E*00
8.7934E-01
4.3946E*00

• MOL E FR ACT IONS

5.3897E-02
7.5677E-01
5.3882E-02
1.6334E-04
4.41CCE-05
5.57Z2E-05
1.35196-01
3.1641E-06
1.52S6E-22

REFLECTED SHOCK
5.3465E*03
5.2538E*01
5.1949E»01
1.5754E*02
9.4254E*00
1.8615E*00
l.9589E*00
8.6319E-01
4.1376E*00

1. 06886-01
6.5839E-01
1.0682E-01
1.0762E-0*
7.8128E-05
1.1089E-04
1.2759E-01
2.5614E-05
3.8127E-19

PI. - 5.
XH2 » .

V
T
RHO .
H
A
S
L
GAME
U

SPEC IE S

E-
H
H*
H2
h-
H2»
HE
HE*
HE»«

PI • 5.
XH2 - .

P
T
P- HO
H
A '

S
I
GAMS
U

e per icearrL 1 1 3

H
H* '
H2
H-
H2*
HE
HE*
HE**'

005*02 N/SU-M,
75

MOVING SHOCK
4.38106*02
2.59636*01
9.63875*00
7.68336*01
7.0533E*00
1.7779E*00
1.7507E»00
1.09456*00
1.6481E»01

1.0521E-03
8.5442E-01
1.0519E-03
6.7184E-04
8.4*666-07
9.84816-07
1.4280E-01
5.4825E-11
2.5338E-40

006*02 N/SU-M,
75

MOVING SHOCK
4.74626*02
3.00576*01'
8.98226*00
8.3745E*01
7.3096c*00
1.80806*00
1.75806*00-
'.01126*00
1.70826*01

4.80586-03
8.47916-01
4.80556-03
2.63616-04

. 2.4695E-06
2. 75136-06
1.42216-01
2.3380E-09
2.13206-34

US1 - 2.206*04 M/SEC
XHE » .25

STANDING SHOCK
3.2027E*03
4.7261E*01
3.5921E*01
l.3402E*02
8.«oosf-»oo
1.83756*00
1.88666*00
8.6872E-01
4.41786*00

HOLt FRACT IONS

7.2578E-02
7.2212E-01
7.2557E-02
1.2037E-04
4.B506E-05 •
6.32C4E-05
1.32516-01
6.6504E-06
2.1364E-21

US1 - 2.30E*
XHE. > .25

STANDING SHOCK
3.27286*03
4.92376*01
3.44946*01
1.45466*02
9.04566*00
1.87056*00
1.92706*00
8.6236E-01
4.44326*00

MOL E FRACT IONS

9.20366-02
6.86C1E-01
9.20C6E-02
9.32966-05
5.2527E-05
7.0669E-05
1.29726-01
1.24816-05
2.0391E-20

t

REFLECTED SHOCK
5.17046*03

'5.4121E*Ol
4.76836*01
1.696 IE +02
9.656 2E +00
1.8979E+00
2.0036E+00
8.S990E-01
4.1683E+00

1.2675E-01
6.2153E-01
1.2667E-01
8.2410E-OS

; 7.7132E-:-05
1.1238E-04
1.2474E-01
3.9925E-05
1.8025E-18

04 H/SEC

REFLECTED SHOCK
5.1B8ZE+03
5.57836*01
4.5342E+01
1.8257E+02
9.9090E»00
1.9326E+00
2.0S13E+00
8.S809E-01
4.21316*00

1.4T04E-01
5.83886-01
1.46956-01
6.48196-05
7.67826-05
1.15026-04
1.2182E-01
6.0985E-05
8.09456-18
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TABLE I. -Continued

500 N/ rri

PI » 5.
XH2 • .

.'..V :• ' :

. P ' ., •
•-T.. , ,j- •'

RHO, -, .
H.. .. .,' .
A -

'•s • ,.
2

.GAME.
U

SPEC IES

E-. .".
H

"*•'-'.-. !•
H2 -" . '
HT. •-. '"..
.H2*
HE... •

.HE*. •
HE»»

PI • 5.
XH2 •- .

.p.'."' '7'.
•T . •'." '
..RHO'.j • ,_ ]
-H V '.'. '
•'* t
,'S ''"'' .'
• 'z '

GAME1 u' ' '

SPEC IES

H* ',
. H2 ' . '
h-

,H2»
HE
HE*' "
HE**

OOE*02 N/SJ-M,
75

MOVING SHOCK
5. 1460l:*02

'.'3. 33916*01.
8.6976E*OP
9.10226*01 •
7.4658E»CO .
1.83526*00

. 1.7719E*00
I 9.4207E-01 .
1.7752O01

1.2504E-02 '-.

L.2504E-02
1.4586ET04,,. i
4.7814E'-0'6
5.3314E-06 .-.
1.4109E-01,
2.51806.-08 . .

OOE*02 N/Sli-M,
75

MOVING SHOCK ,
:5.5770E*02.
3.60806*01 ;

8.625VE*00
:.9.8659E*01
.-.7. 63396*C') .
..'1.8611E*00... ,.
,1.7919E»00 ,..
9.0137E-01
l.8*72E»01

2.3507E-02.
8.1336E-01 .

. 2.35J66-02., .
•J.7584E-05"
7.338DE-06
8.31515-'J6
1.3951E-01
1.23906-07..
3.6913E-28

US1 = 2.40E»0* M/SEC
XHE •= .25

STANDING SHOCK
3.4695E*03
5.1247E*01

.. 3.4339E«01
., ,,1.5793E»02

9.31416*00
, 1.9020E.OO
. 1.9716E«00

8.5862E-01
4.4853E*00

. 1.1254E-01
6.4796E-OI
1.1249E-01

... , 7.47S5E-05
'•".. 5.6767E-05

. 7.88SOE-05
- . 1.2678E-01

2.2188ET05
1.6614E-19

REFLECTED SHOCK
5.4216E*03

,5.7630E»01
•'• 4.4732E*Ol

1.9695E*02
1.0194£*0t
1.96596*00
2.10316*00
8.5748E-01
4.2786E»00

1.68076-01
5.«*88E-01
1.6793E-01
5.2009E-05

. 7.7335E-05
1. 19496-04
1.18786-01
9.3253E-C5
3.7711E-17

jUS l - 2.50E*0* M/SEC -
XHE > .25

STANDING SHCCK .REFLECTED SHOCK
3.7516E*03 " 5.8061E»03
5.3260E*01
3.4882E«01.

- 1.7130E*02 .
'9.5986E*00

,, 1.9327E*00
2.0193E»00 .

. 8.5664E-01 .-
4.5772E»00

MOL t FR ACT IONS

,. 1.33S3E-01
6. 08996-01 .
1.3347E-01
6.11 74E-05

., '.-. 6.0722E-05
8.. 7224E-05
1.2374E-01
3.7485E-C5
1.133SE-18

f .5.S610E*Ol
..«.5122E*01
2.12596*02
1.0506E»01
1.9986E*00
2.1586E*00

:8.5781E-01
4.3606E*00

. . 1.8946E-01
5.0521E-01
1.8927E-01
A.20S3E-05
7.7901E-05
1.2443E-04

• , . 1.1567E-01
1.41636-04
1.7368E-16

PI = 5
XH2 =

P.
T
RHO
H
A-

• S
V
GAKE
U

SPECIES

E-
H • • • • -
H»

•H2 • . • .
H- i .
H2»
HE
HE*
HE»*

PI - 5
XH2 •

P
T .
RHO.

H
A .

•S .. •
I

.GAME .
U

e per TC ̂jr c\* 1 c 3

•E-
H;. .': ,
Ht
H2
Hr .
H2»
HE
HE*
HE»»"

.OOE»02 N/SQ-M,

.75

MOVING SHOCK
6.0353E*02
3.8317E*01
8.6710E*00
1.0664E*02
7.8L87E*00
1.8862E*00

. 1.8165E»00
8.7829E-01
1.9224E*01

3.6712E-02
7.8886E-01

. 3.6710E-02
7.2M8E-05 .;

9.8726E^06
l.l«21E-05
1.3762E-01
3.91*2E-07
2.4077E-26

. OOE»02 N/SQ-Mt

.75

MOVING SHOCK
6.5181E+02
4.0251E*01
B.7791E*00

. 1.1496E»02
.8.0122E*OC
1.9110E»00
1.8446E*00
8.6465E-01
1.9995E»01

5.1336E-02
7.6171E-01
5.1333E-02
5.t,<*80E-05
1.2271E-05
1.4508E-05
1.3553E-01
S.5125E-07
6.1262E-25

US1 - 2.60E»04 M/SEC
XHE • .25

STANDING SHOCK
. 4.1080E»03
• 5.5290E»01

3.58906*01
l.8556E*02
9.8977E»00
1.9630E»00
2.0702E«00 ..
8.5588E-01 .
4.65076*00

MOLE FRACTIONS

1.5481E-01
5.6951E-01
1.5471E-01

-. . 5.0547E-05
. 6.4177E-05

• ' 9.5350E-05.
1.2070E-01
6.06S6E-05
6.79216-18

REFLECTED SHOCK
6.29776*03
6.1684E*Ol

. 4.60486*01
- 2.29316*02

1.08386*01
2.03126*00

. 2.2171E*00
8. 58906-01
4.45526*00

2.10856-01
4.6556E-01

. 2.1059E-01
3.4048E-05
T.T8*7E-05
1.2873E-04
1.1255E-01
2.1257E-04
7.70096-16

US1 • 2.706*0* M/SEC
XHE - .25

STANDING SHOCK .
*. 5145E»03
5.7312E*Ol
3.7096E«01
2.00546*02
1.02066*01
1.99326*00
2.12346*00
8. 5600E-01 •
4.7419E»00

HOLE FRACT IONS

1.75«E-01
5.30216-01
1.7585E-01
*.18B6E-05
0.6752E-05
1.02596-04
1.17ME-01
9.5360E-05 -
3.5637E-17

REFLECTED SHOCK
6.8701E*03
6.38506*01
*.7216E»01
2.47006*02
1.11916*01
2.06436*00
2.27886*00
8.60666-01
4.56016*00

2.3223E-01
, *.2598E-01

2.3186E-01
2.7295E-05

. 7.6747E-05
:., 1.3158E-04

1.0939E-01
3.1615E-04
3. 30436-15
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TABLE I. -Continued

500 N/m*

PI = 5
XH2 =

P
T
KHO
H
A

S
I
GAME
U

SPEC I E S

E-
H
H*
H2
H-
H.2*

HE
HE*
HE**

.OOE*02 N/Sa-M,

.75

MOVING SHOCK
7,0231E*Oi .
4,19925*01
8.917ic*00
1.23616*02
8.2116E*00
1,9360E*OJ
1.87566*00
8,56155-0!
2,0777J»01

&.7035E-C2
Y. 32576-01
U.7030E-02
4.63116-05
i. 44926-05
l.75;7£-05
1.3329E-01 •
1.96BOF-C6
3.71816-24

US1 = 2.80E*04 M/S6C
XHE = .25

STANDING SHOCK
4.96216*03
5.93336*01
3.8387E»C1
2. 1621E*02
1.0524E*01
2.J235EOO
2.17B7E»00
8.56B1E-01
4.8397E«00

HOL E FR ACT I QNS

1.9690E-01
4.9142E-01
1.9672E-CI
3.4639E-C5
6.8293E-05
1.0858E-04
1 • 1463E-01
1 • 44525-04
1.6759E-16

REFL6CT6D SHOCK
7.50496*03
6.6046^*01
4.85336*01
2.6557E*02
1.15526*01
2.09686*00
2.3413E*CO
8.63116-31
4.6739E»OC

2.52716-01
3.88096-01
2.5219E-C1
2.1778E-05
7.4632E-05
1.3267E-04
1.0632E-01
4.6139E-04
1.3202E-14

PI « 5.
XH2 - .

P
T .
RHO
H
A

S
i
GA.M6
U

epcr ice3r t U 1 1 o

E-

H
H*
H2
H- '
H2*
HE
HE*
KE**

00t»02 N/SU-M,
75

MOVING SHOCK
7.5504E*02
4* 354B£*01
9. Jtt67= *JO
l.3259";»02
t3.4C87(:*00
1 .9613E *OJ
1 . 90B1 6*0?
0.50926-01
2.156,^

4.2906S-C2
7.C/31 3E-J1
<i. 2o9 8^-?2
?.8706=-05
1.64676-05
2;033lr.-05
1.31026-31
3.5B03S-C6
7.B203E-23

US1 •= 2.90E
XHC = .25

STANDING SHOCK
5.4597E»03
6.1377E»01
3.9784E*C1
2.32595*02
1.38526*01
2.053SE*00
2.23596*00
8.58226-01
4.9297E«00

MO LE F R A C T I O N

2.17466-01
4 . 5331 E-31

2.1720E-01
2.8519E-05
u. 88466-05

• 1.13276-04
1.1160E-01
2.1551E-04

7.27286-16

•04 M/SEC

REFLECTED SKJCK
8.2131E*03
6.83506*01
4.9917E»01
2.85056*02
1.1935E»01
2.12986*00
2.40646*00
8.66J06-01
4.79816*00

2.72916-01
3.51806-01
2.72186-31
1.73836-35
7.13616-05
1.M71E-04
1.0322E-01
6.7106E-04
5.1829E-14

PI « 5
XH2 =

P
T
RHH
H
A
S
i
OSME
U

SPEC IE S

c-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI - 5
XH2 «

P

T
RHJ

H
A
S
i
GAME
U

SPEC 1 E S

6-
H
H*.
H2
M-

H2» :
HE
H6»
HE»»

.OOE»02 N/SiJ-M,

.75

MOVING SHOCK
8.09726*02
4.50256*01
9.25496*00
1.41886*02
8.6110E*00
1.98536*00
1.94326*00
8.47506-01
2.23626*01

9.94736-02
6.7234E-01
V. 94626-12
3.26336-05
I. 82306-05
2.2991E-05
1.2865E-01
6.C770E-06
5.4806C-22

. 30?»03 N/SO-M,

.75

MOVING SHOCK
9.25146*02
4.7739E»01
9.60276*00
1.6142E*02
9.01845*00
2.0354E»OU
2.0181E»00
8.4420E-31
2.3956E*01

1.3290C-01
6.1027E-31
1.32886-01
2. 37836-35
2.10086-05
2.76096-05
1.2386E-01'
1.4745E-05
1.4333E-20

US1 - 3.00E»0* .M/SEC
XHE ' .25

STANDING SHOCK
5.98176*03
6.342*6*01
4.11026*01
2.4954E«C2
1.11886*01
2.08466*00
2.29466*00
8.6013E-01
5.0389E»OC

HO L E F R AC T I ON S

2.37486-01
4.1625E-01
2. 37116-01
2.3273E-05
6.B2036-05
1.1611E-0*
1.08(46-01
3.1380E-04
2.9044E-15

REFLECTED SHOCK
8.95846*03
7.07376*01
5.12136*01
3.05326*02
1.23336*01
2.16316*00
2.47296*00
8. 696 IE -01
4.93116*00

2.92466-01
3.1481E-01
2.9143E-01
1.3153E-05
6.69436-05
1.28366-04
1.00136-01
9.6940E-04
1.9702E-13

US1 - 3.20E»04 H/SEC
XHE - .29

STANDING SHOCK
7.12306*03

. 6.76256*01
4.35986*01
2.85266*02
1.18916*01
2.14626*00
2.41596*00
8.6547E-01
5.28106*00

MULE FR ACT I QNS

2. 7f 776-01
3.45486-01
2.7508E-01
1.4973E-05
6.37756-05
1.16336-04
1.02G4E-01
6.39766-04
3.9454E-14

REFLECTED SHOCK
1.06116*04
7.58936*01
5.3579E»01
3.48426*02
1.3192E»01
2.23046*00
2.60956*00
8.7872E-01
5.22986*00

3.2951E-01
2.4709E-01
3.2743E-01
7.26296-06

' 5.5417E-05
1.15016-04
9.3785E-02
2.01746-03
2. 76326-12
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TABLE I. -Continued

p. • 500 N/ m

P.I = 5.
XH2 =

P
I
kHO
H
A
S
z

-GAME
U

. SPfcCIES

E-
iH
H +
H2
M-
H2»
HE
HE*
HE**

• PI - 5.
XH2 * .

P
T
DHQ
H
A
S
Z
GAME
U

SPEC IE S

E-.
H
H*

H2
h-
H2»
HE
HE*
hE»»

OOE*02 N/SO-"«t
75

MOVING SHOCK
1.3434E*63
5.0262E»01 -
9.93776*00
1.82236*02
9.4340E*00
2.0863E»00
2.0989E»00
8.4364E-01
2.5554c»0l

1.66286-01
5.4830E-JI •
1.662*6-01.
1. 75245-05
2.27836-05
3.1164F-05 .
l.l«ObE-01
3.0911F-05
2.20476-19

JOE*02 N/SU-*,
75

MOVING SHOCK
;.1'88E»03
5.2677E»01
1.32«E+Oi
2.0429E»02
9.8600E*OJ
2.1382E»00
2.1848E»00
8.4473E-01
2.714CE*01

1.9907E-01
. 4.B743E-01

1.9900E-01
1.2U68E-05
2.35606-05
3'. 3 52 IE -05
1.1437E-01
5.903JE-05
2.39506-18

US1 • 3.*OE*04 M/SEC
XH6 o .25

STANDING SHOCK
8.3'35E»03
7.2T56E«C1
4.5735E»01
3.2333E»02
1.2642E*01
2.2083E+00
2.5409E«00
8. 7285E-01
5.5592E»00

t-QLE F R A C T I O N S

3.1139E-01
2.79S7E-01
3.1007E-01
9.04U5E-06
5.5744E-05
1.0911E-04
9.7124E-02
\.2t4?E-03
4.6627E-13

US1 - 3.60E*
XHE • .25

STANDING SHOCK
9.7063E«03
7.6843E«01
4.7355E«01
3.6353E»C2
U3447E*01
2.2705E«00
2.6674E*00
8.8219E-01
5.8754E»00

MOLE FP ACT I CNS

- 3.4402E-01
2.2061E-01
3.4150E-C1
5.0340E-06
4.5289E-05
9.5276E-05
9.1252E-02
2.4736E-03
5.152SE-12

REFLECTED SHOCK
1.2454E»04
8.1723E>01
5.5463E»01
3.9502E»02
1.4135E + 01
2.2980E»00
2.7477EJ-00
8.89T3E-01
5.5799E»00

3.6320E-01
1.8675E-01
3.5393E-01
3.5699E-06
4.1911E-05
9.4389E-05
9. 67666-02
4.2199E-03
3.8820E-11

04 M/SEC

.REFLECTED SHOCK
1.4460E+04
8.8435E»01
5.6725E»01
4.*497E«-02
1.5148E*01
2.3655E»CO
2.8826E»00
9.0011E-01
5.9797E*00

3.9298E-01
1.36036-01
3.8416E-01
1.5378E-06
2.8858E-OS
7.0383E-05
7.7949E-02
8. 7779 £-03
5.5236E-10

PI = 5
XH2 *

P
T
RHO
H
A
S
i
GAME
U

SPEC I E S

E-
H
H>
H2
H-
H2»
HE
HE*
HE»»

PI « 5
XH2 «

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

E-
H
H*
H2, . .
H-

H2» •
HE
HE*
HE**

. OOE«02 N/SQ-M,

.75

MOVING SHOCK
1.3172E»03
5.5049E*01
1.0516E*01
2.2763E*02
1.03006*01
2.19086*00
2.2754E*00
8.4704E-01
2.87336*01

2.3096E-01
4.2827E-01
2.3084E-01
9.3239E-06
2.34036-05
3.4633E-05
1.0976E-01
1.0620E-04
2.07I3E-17

.006*02 N/SU-M,

.75

MOVING SHOCK
1. 46276*03

. 5.74246*01
1.07486*01
2.52216*02
1.0758E*01
2.2443E>00
2.3701E»00
8.5040E-01
3.03146*0'.

2.6166E-01
3.7133E-01
2.6147E-01
6.60686-06
2.23856-05
3.4468E-05
1.0530E-01
1.83886-04
1.54096-16

US1 « 3.80E»04 M/SEC
XHE » .25

STANDING SHOCK
1.1123E»04
8.21446*01
4.85046*01
4.0606E*02
1.4307E«01
2.33206*00
2.79186*00
8. 92576-01
6.23806*00

HOLE FR ACT IONS

3.73246-01
1.68726-01
3.6837E-01
2.5451E-04
3.41276-05
7.7224E-05
8.4724E-02
4.8241E-03
5.5881E-U

REFLECTED SHOCK
1.66456*04
9.62306*01
5.74526*01
4.9869E»02
1.62236*01
2.43306*00
3.01086*00
9.08366-01
6.43016*00

4.1880E-01
9.6631E-02
4.0147E-01
5.8737E-07
1.8417E-05
4.8010E-05
6.5735E-02
1.73016-02
T.52T6E-09

US 1 - 4.006*04 M/SEC
XHE > .25

STANDING SHOCK
1.25836*04
8.81*96*01
4.90116*01
4.505S6*02
1.52166*01
2.39376*00
2.91266*00
9.0180E-01
6.65286*00

MOLE FRACTIONS

3.9923E-01
1.25COE-01
3.89866-01
1.1474E-06
2.3722E-05
5.758SE-05
7.64926-02
9.3406E-03
6.10606-10

REFLECTED SHOCK
1.89636*04
1.05006*02
5.77546*01
5.55796*02
1.74006*01
2.49816*00
3.12696*00
9.22136-01
6.92016*00

4.4037E-01
6.8883E-02

. 4.1075E-01
2.1166E-07
1.1461E-05
3.09736-05
5.0356E-02
2.9596E-02
8.30766-08
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TABLE I. -Continued

-.V.1 500 N/m

PI = 5
XH2 •

P
T' - ' t . :
RHO
H -'•' •
A.
's • -
Z : -
GAME

'U •

SPECIES

E- •" '
H
H* '
H2
H-
H2*'"'1'
HE' ** ; : '
HE* '
HE**'-"

PI - 5
XH2 .

P
T
RHO
H
A
S "
I
GAME
u '•'•

SPECIES

E-
H
H* . .
H2
H-
H2»-
HE
HE*
HE»»

.006*02 N/SQ-M.

.75

MOVING SHOCK
1.6154E»03

• 5.9853E»01 •
I. 09356*01
2.7804E*02

. 1.12386*01
•2.2984E*00
2.4682E*00
6. 5* 96 E- 01
3.1885E*01

2.9102E-01
3.16946-01
2.9070E-01
4.5372E-06
2.0622E-05

'" 3.3069E-05 '
• 1.0098E-01

• 3.1173E-04
•'• 1.04196-15

.OOE»02 N/SO-Ni

.75

MOVING SHOCK
l.7750E»03
6.23886*01
1.10746*01 '
3.0511E»02
1.1745E*01 -
2.3530E*00
2.5692E»00
8.6055E-01 "
3.34*55*01

" 3.1889E-01
2.6S40E-01
3.1835E-01
2.98T7E-06
1.8253E-05
3.0531E-35
9.6781E-02
5.2500E-04
6.7**6E-15

051 « 4.20E»0» M/SEC
XHE - .25

STANDING SHOCK
l.*079E»04
9.4798E401
4.91HE«01
*.9718E»02
1.61*1E*01
2.»537E«00

• 3.02*2E»00
9.0875E-01

• 7.10*6E»00

MOLE FRACTIONS

4.-2137E-01
9.1537E-02
*.0«37E-Ol
*.816«E-07
1.5693E-OS
*.0385E-05
6.5697E-02
1.6971E-02
6.0075E-09

REFLECTED SHOCK
2. l*31E»0*
1.1572E»02
5.7252E»01
6.172 8E»02
1.8927E»Ol

• 2.5629E»00
3.2)«.8E<-00
9.570*E-01
7.5123E»00

*.5903E-01
*.8302E-02
*.15'34E-Ol
6.6455E-08
6. 87*2 E- 06
1.8332E-05
3.3630E-02
*.3653E-02
8.4765 E-07

US1 » 4.40E»04 M/SEC
XHE - .25

STANDING SHOCK
1.5589E*0*
1.0213E»02
4.8820E«01
5.4575E»02
1.7132E+01

' 2. 5123E»00
3.1265E»00

' 9.1916E-01 '
'7.5912E»00

MOLE FRACTIONS

V.*030E-01
6.7089E-02
A.1261E-01
1.9275E-07
1.0128E-05
2.7057E^05
5.2285E-02'
2.7676E-02
5.0184E-08

REFLECTED SHOCK
2.409BE-KH
1.30S4E»02
5.5*47E»01

' 6.8525E«02
! 2.11186*01

2.6274E»00
3.3294E*00
L. 026 IE «-00
8.3334E«00

4.7439E-01
3.2070E-02
4.1844E-01
1.5553E-08
3.9027E-06
9.27186-06
1.9152E-02
5.5927E-02
9.9414Er06

.PI « 5
XH2 -

P
T ' :-
RHO
H . ' '

" A • '

s'
z
GAME
U

epc(* ICCjrCt* 1C A

E-
H
H*
H2
H-
H2»
HE ! '
HE*
HE** ;

PI • 5
XH2 -

P.
T
RHO
H
A
S
Z
GAME .
U .

SPECIES

e-
H
H*
H2
H- '.'.
H2».
HE • '
HE*
HE**

.OOE*02 N/SQ-Mi US1 f 4.AOE*04 M/SEC

.75

MOVING SHOCK
. 1.9414E»03

6.5098E*01 .
1.11616*01 1
3. 3343E»02
1.2286E*01
2.4079E*00
2.67216*00 •
8.6775E-01

- 3.»993E*P1 '"

3.45126-01
2.1705E-01
3.44226-01
1.8614E-06

. 1.5443E-05
'I 2.70086-05

9.2668E-02
8.90476-04
4.3753E-14

.006*02 N/SQ-M

.75

MOV ING- SHOCK
2.1144E*03
6.8067E*01
1.1191E*01 :
3.62986*02 ,
1.28706*01
2.46296*00
2.7757E»00
8.7671E-01

' 3.6524E»01 .

3.6956E-01
1.7233E-01

. 3.6801E-01
1.0788E-06
1.2391E-05
2.27296-05

. 8.8525E-02
1.5416E-03
2.9718E-13

.XHE-.",. .25

STANDING SHOCK.
, 1.7061E«04

1.10416*02
4.7989E*01 '

' 5.9606E*02
• ' 1. 8306E»Ol :

. 2.5692E«00
3.21996*00 .
9.4263E-01

;, 8-. 15786*00

MOLE FRACT IONS

4.5652E-01
4.91206-02
4.16696-01
7.24566-08

' ' 6.42066-06
.""' 1.7279E-OS

•3.78186-02
3.9824E-02

' .' 3.62366-07 '

REFLECTED SHOCK
2.6980E*04

'.' 1.5153E»02
- S. 24266*01

'• .7.61146*02.
: 2.37516*01

2.68«9E*00
V 3.39626*00

• 1.096 IE *OO
' ; 9.44886*00

' 4.8472E-01
2.0302E-02
4.21366-01
2.70156-09
2.26556-06
4.00956-06
1.0383E-02
6.30966-02
1.32766-0*

. US1 • 4.ME»04 N/SfC
XHE > .If

STANDING SHOCK
1.84536*04
1.20386*02 .
4.64236*01
6.47926*02 .'••

' 1.98096*01.
- 2.62416*00 •

3. 3020E»00
9.8712E-01
8.81516*00 .

- MOLE FRACTIONS

4.7003E-01
3.53126-02 .
4.18936-01
2.40056-08

. 3.95616-06
. 1.0239E-05

2.46256-02
5.I08SE-02
2.51096-06

REFLECTED SHOCK
. -3.00076*04

1.77566*02
. 4.91386*01

8.44136*02
, 2.58036*01

• 2.74686*00.
3.4376E*00
1.0907E*00

. . 1.07796*01

. .

4.90956-01
1.32146-02

. 4.23116-01
4.78376-10

. 1.48126-06
1.T3696-06
6.26566-03
6.SOT56-02
1.38096-03
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TABLE I. -Continued

500 N/ irr

PI - 5.
XH2 * .

- i • > • , - ' • - .

'p'.V^.

RHO' ' '.
H '" "•* ' '*"

'.»" 2 '"'f ••>$ ' . •'•'.̂  - :. ^j *
GAME" '
u

SPECIES

E- • : ''
'H
"H*"- •- • '
'H2 • " ' - - :

•H- '
H2+'

'HE ' "''
•WE+'
HE++

PI - 5.
XH2 " .

,,;'.. i', ~V J

•p. ..-./• '-

T '"' v >•
;RHO-'
H ' • " - • • • • - '
A "
S - V". •

-z -r "<••
GAME ' • ' • •
U

SPEC IE S

E- > •-- -...
H s, .' ' .
H*-;''
H2 " -,-•
H- t , ,
H2+ • ' ' • •

•HE ! '- .
•HE*- >,*:•
HE++

006+02 N/SU-M,
75

MOVING SHOCK
. 2.2936E+03 ' '
7. 1407E+01
1.1160E+01
3.9376E+02 ' "
1.35046*01 ..'
2.51766+00 ;"

'2.87816+00 ' '
8.87376-01
3.80356+01

3.9l97EWr:-
' 1.31936-01 1:

3.89216-01 .'
S.7014E-07''
9.33226-06 ,'
1.802 56-05 '-. '
a.41086-02' •:
2.75556-03
2.20946-12

006+02 N/SU-Mf
75

MOVING SHUCK1''
2.47886+03
7.52006+01 •'
1.1078E+Of
4.2576E+'02 "
•1. 41776 + 01
2.57116+00
2.97556+00

•-8.9820E-01 '
3.95276+01

' 4.11886-01
9.7277E-02

• 4.0681E-01
2.7292E-07
6.57256-06
1.3412E-05
7.8953E-02'
5.0661E-03
1.7986E-11

ClSl = 5.00E+04 N/SEC
XHE ~ .25

STANDING SHOCK
, '. -1.9690E+04
' '1.3291E+02

' 4.4001E+01
•'• 7.0086E + 02 ,

2.16616*01
2.6759E+00
3.36686+00

'1.0485E+00
9.6271E+00

.MOLE FR ACT IONS

•"•' ' 4.8023E-01
" 2.4683E-02 .

' 4.2083E-01
6.7135E-09
2. 39776-06

". 5.52C1E-06
- 1.487SE-02

'• ' 5.9360E-0"2
1. 77586-05

REFLECTED SHOCK
3.2830E+04
2.00956+02
4. 70436+01

' 9.2601E+02
2.67486+01
2.79656*00
.3.47296+00
1.0252E+00
1.1831E+01

4.9609E-01
9.8347E-03
4.2208E-01

. ' 1.4146E-10
1.1410E-06
9.6387E-07

' . , 4.3217E-03
6.1318E-02
6.3468E-03

' ''USl • 5.206+04 N/SEC
XHE - .25

STANDING SHOCK
'•'• 2.0690E+04 .

1.48346+02
4.08826+01"

' 7. 5416E+02 '
2.35736+01 '
2.7250E+00

• 3.41166+00 ' •
1.0980E+00 '
1.0698E+01

HOLE FRACT IONS

• '4.8704E-01
- 1.6997E-02

4.2267E-01 •
1.66166-09
1.4948E-06

' 2. 7727E-06
9.0345E-03
6.4122E-02
1.2317E-04

'REFLECTED SHOCK
3.5381E+04
2.1942E+02
4.5898E+01
1.00536+03
2.7543E+01
2.8399E+00
3.51336+00
9.8409E-01
1.2559E+01

5.01696-01
8.1565E-03
4.1879E-01
6.49286-11
9.8015E-07
6.6196E-07
3.11506-03
5.2994E-02
1.5050E-02

PI • 5
XH2 •

P
T
RHO
H
A
S
i
GAME
U

SPECIES

E-
H
'H»
.H2
H-
H2+
HE
HE*
HE++

PI • 5
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H'«
H2
H-
H2+
HE
HE*
HE++

.006+02 N/Sfl-Mi

.75

MOVING SHOCK
2.6695E+03
7.9614E+01
1.0929E+01
4. fa 966+02
1.4875E+01
2.6249E+00
3.06816+00
9.0587E-01
4.0993E+01

4.2961E-01
6.8800E-02
4.20096-01
1.1618E-07
4. 291 76-06
9.27366-06
7.1962E-02
9.5233E-03
1.6366E-10

.006+02 N/SO-M.

.75

MOVING SHOCK
2.86666+03
8.44536+01
1.07716+01
4.9339E+A2
1.5550E»*Ol
2.67686+00
3.15146+00
9.08516-01
4.24496+01

4.4469E-01
4.82386-02
4.2773E-01
4.7415E-08
2.7134E-06
6.1804E-06
6.23786-02
1.69536-02
1.3808E-09

USl - 5.40E+04 N/SEC
XHE - .25

STANDING SHOCK
2.15226+04
1.65456*02
3.78116+01
8.0838E+02
2.5074E+01
2.77036+00
3.44036+00
1.10456+00
1.1825E+01

MOLE FRACTIONS

4.9133E-01
1.20596-02
4.2394E-01
4.39116-10
1.01256-06
1.43006-06
5.96516-03
6.60156-02
6.87296-04

REFLECTED SHOCK
3.76876+04
2.35896 + 02
4.4887E+01
1.0853E+03
2.8583E+01
2.8820E+00
3.5592E+00
9.73096-01
1.31866+01

5. 08326-01
7.04006-03
4.1440E-01

• 3.54216-11
8.69196-07
4.9274E-07
2.1632E-03
4.223TE-02
2.58416-02

USl • 5.60E+04 N/SEC
XHE > .23

STANDING SHOCK
2.2374E+04
1.82436*02

. 3.54166*01
8.6449E+02
2.5945E»01
2.81136+00
3.46306+00
1.06556+00
1.2874E+01

MOLE FRICTIONS

. 4.9465E-01
9.1065E-03
4.2405E-01
1.44306-10
7.55876-07
8.2158E-OT
4.28816-03
6.52036-02
2.7019E-03

REFLECTED SHOCK
3. 995 7E +04
2.52206*02
4.3942E«01
1.1675E+03
2.98986+01
2.9223E+00
3.6056E+00
9.8303E-01
1.3783E+01

5.1464E-01
6.1677E-03
4.0985E-01
2.0731E-11
T.T649E-OT
3.7918E-07
1.4047E-03
3.10T4E-02
3.6859E-02
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TABLE.I. -Continued

,500 N/m

PI •• 5.006*02 N/SU-M,
XH2 - V75 . . - '

US1 <• 5.806*0* N/SEC
XHE - .25 •

'MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
• p>: . > • ' • •

T - • - . - • :

RHO ' • " • -
H -«V :".

•»'• ' '"'••' * ' ' -
.$-•• --;x"v.
if-. - - • • ; • • .
GAME ' * " •
u :; ' '•

SPECIES

E-
H ' -. ' • '
M* ' "• ' • • •

H2 • - -
H-- • '•. ' 3- '
H2 »"'••« - '
HE-: •-•'• *'<
HE»-;j'.- ;• <
HE»* it >-':

3;0703E*03
B.9636EOI'
1,0613E»01
5.29D5E»02
1,62*75*01
2; 72745*00
3,2276E*00
9.1234E-01- •
4,3898E»Ol

'

4.5780E-01
3.4162E-02
4.3057E-01
I. 931 OE -08
117061E-06
4.0630E-06
S.0228E-32
2.7229E-02 '•
3.8558E-09 -'

2i3316E*0*
I. 9811E*02
3.3734E»01
9.2309E*02

. 2.64646*01
2.8502E»00

' 3. 48896*00
•1.0132E«00
K3774E*Ol

MOLE FRACTIONS

4.98406-01
7.3*15E-03
*. 22606-01

! 6.065CE-11
6.12*4E-07
5.338SE-07
3.2126E-03

• 6.1080E-02
;> « 7.363 7E-031'

*. 22626*0*
2.7028E*02
*. 28556*01
1.25326*03
3.1562E»01
2.96186*00
3.6*88E*00
1.01026*00
l.«*16E*01

5.2039E-01
5.3700E-03
4.0573E-01
1.20106-11
6.80S5E-07
2.90066-07
8.1716E-0*
2.0738E-02
*. 69616-02

PI « 5.006*02 N/SO-M,
XH2 - .75

US1 • 6.006*0* M/SEC
XHE > .25

P
T ' •
RHO •
H
A
S. • •

• I • .
GAME
U

SPEC I E S

E-
H ,'
H»
H2
H- '
H2» •
HE '
HE*
HE**

MOVING SHOCK
3.2799E*03
9.528*5*01
1.0438E*01
5.6592E»02 '
1.7057E*01
2.77656*00
3.2980E»OG"
9.2589E-01
4.5333E*01

*.6937c-01
2.4429E-02
4.3039E-01 •

. 7.7847E-09
1.06656-06
2.6350E-06
3.6819E-32
3.-8985E-02
6.0320E-08

STANDING SHOCK
2.4348E«04
2.11976*02
3.2625E»01
9. 8*56E»02
2.70416*01
2.88726*00
3.52086*00
9.7980E-01
l.**6B6*01

• MOLE FRiCT IONS

5.02966-01
6.25156-03
4.1978E-01
3.1585EM1
5.2910E-07
3.86346-07
2.4274E-03
5.3983E-02
1.4596E-02

REFLECTED SHOCK
*.*611E*04
2.9179E»02
*. 1*966*01
1.3*506*03
3.3619E.01
3.00056*00
3.68*46*00
1.05136*00
1.52176*01

5.25036-01
4.5851E-03
*. 02536-01
6.5747E-12
S.7481E-07
2.1563E-07
4.1213E-04
1.23926-02
5.5053E-02

PI - 5
XH2 -

P ' .
,T ' '
J»HO: . •
H . "
A

s '".'•-
i. - '"" '
GAME,'
U.

SPECIES

E-
H
H» .'.
HZ ':",."
H— . .
H2*
HE •'. .
HE*
HE»» ",

PI « 5,
XH2 - .

.006*02 N/SO-M.

.75

MOV.ING SHOCK.
3.4932E»03 !
1.01846*02
1.02056*01
6.039*6*02 •
1.809*6*01

' 2.8239E*30
3.36126*00 . ,
9.5635E-01 •

*4.6725E»01.

-- -

4.7936E-01
1.7310Er02

' 4.2895E-01 '
2.9202E-09 ',
6.4403E-07 '

. 1.6398E-06

. 2.3969E-02,.
S.040BET02
3.5102E-07

. 00i>02 N/SU-M,

.75

. US1 "4.206*04 M/S6C ,
•XHE « .25'

STANDING SHOCK
• 2.52706*0*

' 2.2477E»02.
. 3.15986*01
• " r.O*76E»03 .

2.7811E«01 ,
2.924*6*00 •'
3.5579E*00!

• ... 9V6717E-01, ,
, 1.50666*01 ,

MOLE, FRACTIONS

. 5.081*6-01
5.4570ET03 .

. 4.16136-01
., _ .1.8284E-11

• ' "4. 6689E— 07
' 2.9369Er07

' "1.7791E-.03
. . *.4964Er02
. J,2.3523E-'02I.

... .. -,.-^

REFLECTED SHOCK
. '. *.6782E»04
. 3.1863E*02

3.9573E»01
• 1.4*27E»03

. • 3.59986*01
. 3.04026*00

3.7101E*00
. 1.09626*00

.:_-. 1.6209E»01

— _ — — r

. 5.2832E-01
. ,' - 3.7820E-03

. 4.0052E-01
. 3.2482E-12

4.S468E-07
. I 1.51866-07

. . 1.T527E-0*
.. ' . 6.6124E-03
.. . 6.0595E-02

, US1 - 6.40E*04 M/SEC ••
•XHE • ' .25

MOVING SHOCK STANDING SHOCK
P
T " ' '
RHO .
H '; ' : '

•A' -' "'
S
i . •
GAME
u' ' •."

SPEC IF S

E-
h
H*
H2'
H-' ' '
M2» '
Ht ' ' ' -
HE* '
HE**. '• .

3.7096E»03
1. 0996E.02
9.8854E»00
6.4307E*D2 ..
1.9*526*01 .

. 2.8687E*00

. 3.*126E*00
1.0083E.OO
4.80696*01 '.

4.8719E-01
1.1957E-32
4.2759E-01
9.5604E-10
3.6756E-07
9.5046E-07
1.3666E-02
5.9591E-02 .
2. 141 3E -06" •-,

2.60276*0* ."
2.36906*02
3.05556*01
1.11266*03 .
2.87*76*01 '.
'2.9605E*00 ,
3.59586*00

. 9.7011E-01 .
. ' l.'5513E»Oi; .:'

HOLE FR AC T^ IONS

5.1332E-01.
4. 8254E-03
4.12336-01
1.12*96-11
4.1*226-07
2.2943E-07 ,
1.25*26-03

." 3.5552E-02 '
' 3.12719E-02 '•'

. - v •

REFLECTED SHOCK
'. 4.85*5E»04r

, '.' 3.49*2E»02
. '3.7295E»01

1.5*526*03
3.83026*01

;J 3.07906*00
.. .'. 3.72526*00
' .-1.1270E»00

:V1.,336E,OV

, , 5.3022E-01.
3.0615E-03

'" ' 3.9960E-01
'• . 1.5419E-12

.'3.4291E-OT
1.0446E-07

' 6.9639E-OS
' 3.46016-03

- " 6.35816-02^



TABLE I. -Continued

P-. SOON/nT

. PI. • '5.006*02 N/SU-M,
XH2 - -

"p : I "
i - . - - . :
RHO -

• H. - ^ ' :
A •• ; .
s
I
GAME
U

cocr tct• Pet* lira

E- .
H
h» '' . •
H2 ' •
>*• .
H2»
ME
HE*
HE**

PI • t
XM •-,

P'-. " • ' • ' • '
'.T - " •'.
RHO.

•H
'A •' .
' S . ' •
I
GAME
U

SPEC I6S

E-. -. .
H .
H* '
H2 . . ' ;
H-
H2» '
HE
HE*
HE»»

•7* - ' •

MOVING SHOCK
• 3.92396*03

1.20646*02
• 9.4313E*00
: 6.831*6*02
• 2.1123E«01

2.9ll9E*OU
3.4*88E»00
1.072*6*00

, «.9306E*01

. *.9258E-01
" 7.9393E-03
. 4.2699E-01

1.9T08E-OT
, *.95*9E-07

6.9192E-03
4.5555E-02
1.5081E-05

.OOE*02 N/SO-M,
,T5

MOVING SHOCK
. *.1391E»03.',
' 1.3331E*02

8.9497E»00'
7.2421F»02

' 2.268*6*01
2.9510E*00
3.4691E*00
1.11286*00

' 5.14806*01

*.9555E-Ol
5.3635E-03,

, *.2702E-Ol-
" ' 6.5363E-11

1.123TEr07
' '2.5327E-07

3.6*066-03
. 6.632*6-02

9.9823E-05

: US1 - 6.606*0* M/SEC
- . -XHE « . .25

STANDING SHOCK
• 2.62576*0*

2.*928E*C2 .
2.89916*01

- 1.1T6*E»03
2.98726*01
2.99866*00

,. 3.6331E»00
9.8529E-01
1.60156*01

•'MOLE' FRACTIONS

" 5.1832E-01
4.2072E-03
4.08666-01

3.5365E-07 .
1.7467E-07
B.14S6E-04
2.6327E-02
*..166«-02

REFLECTED SHOCK
• 4.93516*0*
: ' 3.82016*02

3.*6026»01
- 1.6*636*03

*. 03666*01
3.117*6*00
3.73356*00

. 1.1425E*00
1.8*10E»01

5.3127E-01
2.*5**6-03
3.9931E-01
7.2899E-13

"> ••- 2.4895E-T07
7.1H6E-08
2.81096-05
1.90876-03
6.53256-02

US I ' 6.806*0* M/SEC
XHE - .25

STANDING SHOCK
2.63036*0*
2.62206*02
2.7370E«01

'l.2406E*03
3.11636*01
3.03*76*00
3.66526*00

- 1.0105E*00
1.64736*01

MOLE FftACTIONS

5.2254E-01
J.6536E-03
4.0560E-01

-3.9814E-12
2.9751E-07
1.3246E-07
4.9778E-0*
1.8473E-02
4.9237E-02

REFLECTED SHOCK
4.9T72E*04

, 4.1579E*02
3.20226*01

• l.7*95E*03
/ *. 22666*01

3.15*06*00
3.73836*00

' 1.1*936*00
1.95366*01

5.3187E-01
1.9788E-03
3.99286-01

. 3.5863E-13
1.7970E-07
4.9254E-08
1.2055E-05
1.13746-03
6.57^7E-02

PI •
XH2 «

P
T ,
RHO
H
A
S
I
GAME
U

cper f eSrel. 1C

C-

H. . . . • .
H*
H2
H-
H2* ,
HE
HE*
HE**

5.306*02 N/SO-M. US1 • 7.006*04 M/S6C
.75

MOVING SHOCK
*. 35686*03 •
l.4732E»02
8.*9526*00
7.66336*02
2.3871E*01
2.98766*00
3.*812E*00
1.1111E*00
5.1619E*01

4.9T30E-01
3.7910E-03
4.2710E-01
I. 81856-11
T.2247E-08
1.3467E-07
2.1684E-03
6.9096E-02

' 5.5005E-04

XHE • .25

STANDING SHOCK
2.61816*04'
2.76816*02
2.56196*01
1.30*26*03
3.266*6*01
3.07066*00
3.69186*00
1.0*416*00
1.71206*01

~~ MOLE FRACT IONS

5.25976-01
3.1254ET03
4.03186-01
2.26156-12
2.42686-07
9.80C6E-08

' 2.7768E-04
• , 1.2090E-02

5.5350E-02

REFLECTED SHOCK
5.00596*04
4.50306*02'
2.97156*01
1.05366*03
4.40606*01
3.18846*00
3.7*126*00
1.1523E*00
2.06266*01

5.3223E-01
1.61416-03

j 3. 99336-01
1. 86316-13

. 1.3084E-07
: 3.50426-08

S.S665E-06
7.3230E-0*
6.60866-02
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TABLE I. - Continued

Pj • 1 kN/'nr

PI = 1.
XH2 = .

''' ' '"'.

,T' - * *
rr. •• ."• ••-••:
RHUi ' -~.~

'H' -• •<•' ' "•

''A" - *-•''" • •'

,S ' ;='• *^ "
<li- • . f&~.

.KAME-.--,.
U

SP6C 16 S

E- .; "'.•-.
H, : ' -
H»- • •'-'
:H2-"'i'~f
•Hi. 7"»."i.
H2*-'~.' '-: '^t
HE-.;" •:•
H6*:" . '.
HE**

PI = I.
XH2 - .

.»>->v. -•*••
'- • ••• !
P • "
r --;.-
RKO1-1- -•:
H* * v "" "-
A - : " "'.'-
- s % - ; - - ~ -
Z'' '" "- \
GAME '.--«-
U

SPEC 16 S
!^.--,,--i •-,

E---'.-' ' -•

Hi-- V"i'
H2" *•' '-*"*r .
H- — "-•- " '•" •
H2*-:^'-- lt.
H6 -'<-' --•'
H6* - • * . «-
HE**

,OOE*03 N/SU-M,
.75

MOVING SHOCK »
1.3047E»'01 '

-•3.29856*00 -
-i3. 95586*00

,'3.37246*00 "
--1.80706*00

:1.0646E*00
.11.00006*00 :"
-S. 89906-01

2.49846*00

•'•• 1. 22496-51
t- 3.1823E-09 '
- 4.2741E-20'
•- 7.5000E-0! -
•« 3.8872E-58
J 3. 2 64 IE -20-
r 2.5003E.-01' '
^ 3.5802E-65 »

0.

•^ *,v -'•-: - ^ ''• . -

.006*03 N/-SSI-M,

.75

-If 5*. 1- - - -

MUVING SHUCK
.2.05596*01 -•
•4.59476*00 -
'4.47426*00 •

:-4.7619E*00' -
.2.1149^*00 ;- '
• 1.09716*00 •'•"
-1.00006*00- " '

•- 9.7349E-01 >
3.244VE»00

-- 5.7376E-34
• 7.0440E-06' •'"
':• 6.2475E-20'
". 7.49996-01 -:

- j.2653E-39- :

.-* 1.2907E-;0!-

.i 2 . 50006-01"' -
'= d. 95846-55" '

}.

• USl - 4.00E*03 H/S6C
XH6 - .25

STANDING SHOCK
' 2.73126*01

' 4. 15076*00
. • 6.58086*00

4.27926*00
2.01626*00
•1.06656*00

' 1.00006*00
- .9.79366-01 ••

1.49756*00

MOLE FRACTIONS

' - 2.50056-36
6.29876-07

- 5.5314E-20
7.50C06-01 •:
2.10796-41
2.0C6SB-20
2.50CC6-01 -

•~ - 2.32166-56
0.

R6FLECTED SHOCK
6.77336*01
5.96446*00
1.13546*01
6.3036E*00
2.3835E*00
1.0847E*00
1.00026*00
9.52346-01
1.33726*00

6.3653E-21
• 3.48586-04

7.09936-20
- 7.49696-01

1.3056E-24
1.07436-20
2.49966-01
4.1014E-47
0.

USl = 5.006*03 M/SEC
XH6 = .25

v' i .'' ' . '

STANDING SHOCK •
5. 38236*01!'

• 6.15336*00
8.74416*00 -
6". 52756*00-'

• ' 2.41416*00 ;

' - 1.1014E*03 '
1-.0003E»OO
9.46856-01 =
l.6567E*00

MOL6 FRACTIONS

' • 5.219SE^20'
" 6.19106-:04I-
- ' 1.13'2E-19-;

- 7.4946E-01™
•1.11136-23

' 1.38496-20
• "2.49526-01

•• -'3.4822E-46
0.

..,

REFLECTED SHOCK
• 1.1893E*02

B.1408E*CO
1.4495E*01
9.28756*00
2.6720E*00
1.12226*00
1.00776*00

• 8.70236-01
1.45215*00

' ; 1.25136-14
l.5284€-02

-" ' 1.15276-14
7.36636-01
2.16206-17
1.00846-15
2. 48 096-01

• 2.68366-35
0.

PI « I
XH2 "

P
T •
RHQ
H
A ; ' -
S '
Z
GAME
U

SPEC IE S

fr '. ' ' ' •'
H* •• - - •
h2 • •'• -.
H^- ' '

h2* -'••
HE' ' " •
HE* • '
HE**

PI - 1
XH2 -

p ' -• •

T "
RHO".
'4 ' - ••
•A
S
i ' '- •
GAME -
U

e off fee3 rCL ltd

Er
H " *"
H* -
H2
H- •'.
H2» " -
H6
HE*
HE**

.006*03 N/SU-Mt

.75

MOVING SHOCK
• '2.98816*31

6.0963E*00
4.89956*00 •
6.46526*00

• 2.40136*00
1.1282E*00
1.00046*00
9. 4552 E- 01
3.9930E*00

5.85926-20
.7.27146-04
1.22566-19 "
7.49366-01 "
<i. 65866-24 '
1.14016-20
2.4991E-01 '
1.5509E-46
0.

.005*03 N/SO-M,

.75

MOVING SHOCK
,4.12636*01
7.5764E*00"
5.41536*00
8.49696*00

-2.58526*00
1.15816*00 '
1.00576*00

••8.77126-01' '
4.77136*01

1.3965E-15"
1.1276E-02
1.31686-15.'.
7.40136-01.
9.50146-19
8.07136-17:'
2.48596-01 ','
8.26586-38
J.

USl " 6.00E»03 N/SEC
XHE > .25

STANDING SHOCK
' 9.43826*01
' ' 8.18186*00
' f.l*30E*Ol

' 9.42016*00
2,66936*00

• 1.13596*00
1.00916*00 ..

' 8.62966-01
1.70756*00

MOLE FRACTIONS

1.66056-14"
1.81306-02
1. 54316-14

*'" 7.3414'E-Oi-
2.55936-17

.• 1.19966-15
• ' 2.47736-01

3.54436-35
0.

* " V • - -

REFLECTED SHOCK
1.83586*02

,9.63586*00
1.83996*01

' 1.2713E»01
' 2.8681E*00

l'. 15976*00
. ,1.0355E*00

8.2444E-01
1.45306*00

•-' 3.4171E-12
' 6.8S58E-02

3.1873E-12
' 6.9001E-01

1.46266-14
' , 2.4443E-13

2.4143E-01
2.9943E-30
0.

USl - 7.006*03 M/SEC
XHE ' .25

STANDING SHOCK
' 1.5771E*02

. 9.68586*00
1.5653E*'01
1.30456*01
2.87546*00

. . 1'. 1726E*00
, i;0402E«00
' 8. 20646-01

1.64746*00

MOLE F R ACT I QNS

' 4.57C1E-12
', 7.7210E-02

4.2891E-12
6.8244E-01
1.8497E-14

": 2.9949E-13"
' .2.4035E-01
' ' 4.9527E-30

0.

REFLECTED SHOCK
" 2.7280E»02

1.07986*01
. ' 2.33806*01

1.6778E*01
3.08016*00
1.20056*00
1.0806E*00
8.1305E-01
1.4403E*00

9.0043E-11
1.4917E-01

: 8.4565E-H
6.1947E-01

. 6.7911E-13
6.1579E-12
2.31356-01

' 4.32196-27
0.
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TABLE I. -Continued

• 1 kN/ m'

.PI - 1,
XH2 «. .-,

P . ../
T ;.'
RHO . •'.
H . : ,

'A
s''
i -
GAME ..:.
u

SPEC IE S

E-
H
H+
H2
h-
H2*
HE
ME*
HE**

PI • 1
XH2 "

. P
T '
RHO
H '
A • -

• s -
2
GAME
U '

SPECIES

E-
H-
N» " '
HZ
H-
M2»
HE
HE*
HE**

,OOE»03 N/S9-M.

•?5

MOVING SHOCK
,5.5051E*Ol
B.7038E»00 .
6.uoiE*ao <
1.08716*01... .
2.7164E*'00 ' .

' 1.18S6E»00 : .
1.0234E*00
8.2814E-01 •, .
S. 60475*00.,.. '

2.4563E-13
*.5682E-32
2.3396E-13
7.1003E-01
3.T963E-16
1.2051E-14
2.4429E-01

.3.72076-33.'
Ji

.006*03 N/SU-Mi

.75

MOVING SHUCK
7.106<>E*01

' 9.5500E»00"
7.0726E*00

•l.3572E*01-
2.8539E»00
1.2211E»00
1.0S22E*00 '
8.1056E-01
6.4*80E*00

_

5.0525E-12 '
V.9K6E-32
4.B3S4E-12

• S.6325E-JI
1.2730E-14
2.29B7E-13
2.3761E-OI
2.1204E-30
}.

US1 * 8.00E*03 M/SEC
XHE « .25

STANDING SHOCK
• 2.5«58E*02
1.0891E*6l

.2.1«54E*01 .
'l.7*C7E«01
3. 103CE*00
1.2130E*00
1.0894E*00

, v 8. IU9E-01.
;. ,'1.611SE»00

MOLE FRACT IONS

1.2383E-10
1.6412E-01
1.167SE-10
6.0639E-01

. ,' 9.2414E-13
' 7.9582E-12'.

'" ' 2.2S48E-01 .
. ', 9.3163E-27 ,

'_'.','" 3. ' ' . . .

REFLECTED SHOCK
4.0763E»02
1.1882E»OI

.. . 3.0061E4-01
.• 2.168t;»01

> 3.3205E»00-
1.2453E+00
1.1413E»00
8.1303E-01
l.4514E.»qO

9.6908E-10
2.4759E-01
9. 14266-10
5.3336E-01

. , • 1.1129E-11
. . 6.5950E-11

2.1905E-01
5.5409E-2S
1.7513E-87

US1 • 9.00E»03 N/SEC
, XHE - .25.

STANDING ShQCK
, 3.9022E*02

1.1971E«C1
2. 8288E«01

. " 2.2««1E»01
'•• 3.3483E*CO

' ' i.2574E»Ob
.1.1523E«00'

8.1273E-01 ' '
' 1.61«5E»00 '

MOLE FRACTIONS

'1.2335E-09
2.643CE-01

' 1.1677E-C9'
5.1873E-01

' 1.398JE-11
7.97636-11.

• 2.16S6E-01
1.4387E-2*

;i.5553E-89

REFLECTED SHOCK
5.9430E»02
1.2950E»01
.3.7765E»01
2.7375E»Ol
3.5882E»00

' l.J942E»CO
1.2152E>00
8.1818E-01

, 1.4827E*00

6.70426-09
3.5417E-01
6.3654E-09
4.401JE-01
1.0612E-10

' ' 4.4494E-10
2.05T3E-01
7. 99856-23
6.4732E-81

PI - 1
XH2 •

, f: .. .

T
RHO

•H. . - .
A
S
I. ..
GAME
U

SPEC IE!

E-
H .
h»
H2
H- . .
H2*'

:HE -' •' '
HE»
HE»» •

PI « 1
XH2 • .

. P
.T .
RHO - -
H
A
S '
i..
GAME'
U .

c Off ICC5rCC lea

E- '• -'
H ..
H» ' . •
H 2 . - . - . :
H- . '•
H2»
HE .
HE*
HE»»

. OOE»03 N/SO-M,

.75

MOVING SHOCK
• 8.9150E»01

1.0252E»01
7.9836E»00 .
1.6591E»01>
2.9973E»00
1.2561E»00
1.0892E»00

. 8.0458E-01
7.3123E*00

4.20S7E-11
1.63726-01
4.0428E-11
6.0675E-01-
1.9006E-13
1.8092E-12
2.2954E-01

-2.*620Er28
0. . '

.OOE»0) N/SO-Ni

.75 . . - . -

'MOVING SHOCK .
1.09156*02
1.0874E»01 .
8.8596E»00
1.9920E»Ol

.3.1464E»OJ
' l.2936E»00 .

1.1330E»00
8.0356E-01
"8.1557E»00 -

2.0996E'10 '
2.34T6E-01
2.0226E-10 .
5.44S9E-01
4.6050E-13

. 8.6562E-12
2.20666-01
7.40836-27
a. /. -

US1 • l.OOE*
.•XHE « .25-

STANDING SHOCK
,5.66386*02

.30096*01

. 5501E»01

.81046*01 .

.61316*00

.30566*00

.2263E*00
'8. 1830E-01
1.64!7E*00

MOLE FRACTION!

7.7495E-09
. 3.69136-01

7.37686-09
4.2701E-01
1.19226-10

• 4. 91946-10
2.0386E-01
1.09046-22
1.04216-82

04 M/SEC

REFLECTED SHOCK
8.3514E*02
1.40466*01
4.5691E»01

-.• 3.38446*01
3.88796*00-
1.34706*00

. 1.30126*00
; 8.26986-01

1.54546*00

3.48706-08
4.63026-01

. 3. 33506-08
. 3.44866-01

6.9443E-10
• 2.2143E-09

1.92126-01
4.0471E-21
5.4610E-77

OS1 » 1.10E»04 N/SEC
. XHE • .25 .

STANDING SHOCK1

7.81816*02
1.4049E*01-
4. 2«7E»01

. - 3.»3496*01-
3.90096*00.
1.35676*00,
1.30986*00
8.26976-01
1. 70266*00

HOLE FRACT IONS

3.64076-08
4.73046-01
3.48C3E-08.
3.3609E-01
6.9336E-10
2.2U4E-09

'' 1.90876-01
3.94216-21
5.847U-76

REFL6CTED SHOCK
. 1.1294E»03
• • 1.5224E»01
, • .5.30906*01

4.. 10466*01
•. 4.22706*00

1.4029E*00
1.39746*00

'.-• ,8.39876-01
. • . 1.63246*00

1.5554E-07
5.6878E-01
1.50036-07
2.5232E-01
3.58696-09

. ' 9.0870E-09
1. 78906-01

, 1. 4050 E- 19
1. 1255 E- TO

97



TABLE I. -Continued

1 kN/ m

PI • 1.
XH2 » .

v • '-
T ' . -
RHO; •'
M'
A " ' ' -

S '
-"." ' .
GAME
U

SPEC i E s

E-
H
H*

H2
h-
H2*
HE'
HE*

HE**

OOE»03 N/SO-M,
75

MOV INC SHOCK;
1.3111E*02
1.145*6*01
9.6772E*00

•2.35645*01
3.302iE*00
1.3334E*OC
1.1829E*00
8.049BE-01
8.99**'=*00

7. 9*6 7E -10
3.0923E-01
7.47B1E-10
4.7943E-01
4. 41216-12
J. 12808-11
2.11356-01
1.3526E-25
1.7732E-91

OS1 = 1.20E*
XH6 » .2!

STANDING SHOCK
1.03626*03
1.51536*01
4.87536*01
4.1189E*01
4.2218E*00
I. 41026*00
1.40146*00
8.3928E-01
1.7861E«00

MOLE FRACT IONS

1.4976E-07
5.T291E-01
1.4466E-07

. 2.48716-01
3.25S26-C9
8.3580E-C9
1.78296-01

,1.21136-19.-
2. 51 216-71

04 K/SEC

REFL6CT6U SHOCK
1.48056*03
1.6604E*01
5.5354E»01
4.9061E»01
4.t319E*00
1.4613E*00
1.5022E*00
8.6014E-01
l.7519E*00

6.87196-07
6.68636-01
6.69476-07
1.64956-01
1.67696-08
3.44916-08
1.66425-01
5.13256-18
1.80746-65

PI » 1.006*03 N/SO-M,
XH2 - .75

US1 « 1.20E«04 M/SEC
XHE » .25

P
T
HHO
H
A
S
I '
GAME
U

iP£ C I £ S

E-
H
H*
h2
H-

H2*
H6
HE*
hE»*

MOVING SHOCK
1.54a8r*02
1.2014E*31
1.0411E*Ol
2. 7519E*0!
3.46726*00
1.3753E»00
1.2384E*03
8.0800E-OL

'9.dl94E»00

2.52456-09
3.B495E-01
2.4469E-09
4.1317E-01
1.6267S-11
J.3836E-11
2.018BE-01
1.97006-24
1.12496-B7

STANDING SHOCK REFL6CT60 SHOCK
1.32256*03
1.6400E*01
S.3813E*01
4.85676*01
4.591CE*00
1.46496*00
1.4985E*00
8.5766E-01
1.90216*00

• HOLE f - R A C T I CNS *•"

5.8770E-07
6.65326-01
5.72726-07
1.67B46-01
1.34256-08
2.84CSE-OB
1.66836-01
3.2664E-18
'.15286-66

1.88726*03
1.84676*01
6.34566*01
5.79716*01
5.1721E»00
1.52136*00
1.6134F»00
8.99506-01
1.92696*00

3.6374E-06
7.5805F-01
3.5817E-06
8.6699E-02
3.2434E-08
1.3B096-07
1.552*E-01
2.9569E-16
3.8037E-59

PI ' 1.
XH2 - .

P
T
RHO
H
'A
S
I
GAM 6
U

SPECIES

t-
H '
H*
H2
H-

H2» .
HE
Ht"»
HE**

PI « 1.
XH2 ' .

P
T .
RHO
H
A
S
/
GAMt
U

e pt r ipe
art L t t s

f-

H '
H*
H2
H-
H2»
H6
HE*
HE**

005.03 N/SQ-N.
75

KOVINb SHOCK
1.80576*02
1.25736*01
1.1056E»01
3.178«E*01
3.64266*00
1.4192E*00
1.2990E*00-
0.12386*01
1.06406*01

- 7.1582E-09
•..6038E-01
&.9616E-09
3.4716E-01
5.15736-11
2.4810E-10
1.9245E-01
'.26336-23
2.98aOE-64

00<;»03 N/Su-Mi
75

HDVING iHOLK
2.j«10f>02
l.3148?»01

,1.1600E*01
3.6369F*01
3.U314E*00
1.4647E»00
1.3645F»00
B.1825E-01
1.1453E*Jl

t. 89776-08
5.3424E-01
1.8522E-08
2.H254E-01
1.4774E-10

-:>.0249t:-10
1.H322E-01
».2767t-22
2.23556-81

US1 ' 1.40£»04 M/S6C
XH6 » .25

STANDING ShOCK
. 1.635*6*03

1.79816*01
5.69656*01

' 5.64956*01
5.055C6*00
1.520CE*00.

.1.59666*00
3.90106-01
2.067*6*00

MOLE FRACTIONS

2.55046-06
7.*733E-01

, 2.5088E-06
9.6080E-02
5.51226-08

' N. 69156-08
' 1.56586-01
' l.U8£t-16

7.4425E-60

REFLECTED SHOCK
2.3675E»03

• 2.19036*01
6.338*6*01

' 6.83096*01
' 6.12846*00

1.58266*00
1.70536*00
l.00556»OC
2.2*686*00

'

3.93196-05
8.2708E-01
3.88176-05
2.6244E-02
6.17156-07
8.19176-0'

. 1.46606-01
1. 02696-13
9.4d796-50

US'l • l.SOf*04 H/SSC -••
KHE • .25

STAN.) ING SHOCK
1.95636*03 .
2.0375E«01.

-.5.70486*01
• 6.48B8E«01

5.7*346*00
1.57336*00
1.6831EOO
9.61906-01
2. J307E»CO

HOL E FR ACT 10MS

1. 58216-05.
8.11646-01
1.57C76-05
3.S7C46-02
2.68456-07
3.88306-07
1.4854E-C1
1.0U36-14
5.89126-53

R6FL6CTED SHOCK
2.95196*03
2.9246E.01
5.78436*01

. 8.099S£»01
7.4T05F»00
1.64146*00

. 1.74496*00
l.C9366*00
2.66396*30

1.03536-03
8. SO 706-01
1.0345E-03
3.9377E-C3

. 7.30236-06
8.16296-06
1.43276-01
3.41866-10
1.62696-36
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TABLE I. -Continued
"

PI " 1.006*03 N/SO-M,
XH2 *

P
T ;- , ,.
RHO • i
H •
A .- •
S
t
GAM6

U —

SP6C IE S

F- .
H
M*
H2
H- " -• •
H2»
HE
HE »
HE** •

" " : . •• :
MOVING SHOCK
.2.3742E*02 .
1.37636*01 -

.1.20286*01
4. 12646*01
4.0382E*00
1.5115E»00 •
1.43426*03
8.2618E-01

.1.22576*01 .

4.9044E-08
6.05*56-31 ,.
4.B052E-OB ..
2.2023E-01 .

. 3.98526-AO.'. .
: 1.39076-09

1.7432E-01'1

2.20126-21
6.50636-78

PI -• l.00c»03 N/SU-M,
XH2 « .

•P
T
RHO
H
A '• '
S

75

MO/ING SHUCK
2.68486*02
1.44546*01
1.2324E*01

.4.64696*0! -
4.2716E*00 '
1.5594E*00

i • 1.50716*00
GAME-
U -

SPEC IE S -

E- '
H •' '
H*
H2 - '.
fl— ' '
H2»
HE
H6* "'
H6**'

0.37585-01
1.30526*01 '

1.2871E-07
6. 72986-01

. 1.26616-07
1.611 46-^1

" 1.05116-09
3.1520E-09'

-' 1.6588E-01 •
2.16106-20
2.02046-74

USl - 1.6C6*04 M/SEC
XHE » .25

STANDING SHOCK
2.25C9E«03
2.4537E»Ol
5.'2952E«01
7.35746*01
6..77056»00

" 1V62166«00
' l .7324E*00
1.0784E*00

. 2.7910E*00 '

HOLE FK ACT I ONS

1.6859E-04
•8.4503E-01

. • .1.6864E-04
1.03226-02

. '1.69456-06
2.04046-06
1.44316-01

.-. 3.4805E-12
9.1865E-44

USl « 1.70E*
XHE = .25

STANDING SFCCK
2.5160E*03
3.01536*01
4.7740E»01
8.2536E*01
7.'5612E«00
1.6627E«00
1.7478E*00

• 1.0848E*00
3.365SE*CO

M '

• MOLC FRACT IONS

1.52686-03
B. 51146-01
1.52586-03
2.759S6-03
8. 25866- 06
9.19246-06

' 1.43036-01
7.7728E-10

'2.4263E-35

REFL6CT60 SHOCK
3.576*6*03
3.69976*01
5.48496*01
9.4472E»01
8.07096*00
1.68756*00
1.76246*00
9.99026-01

. 3.44086*00

8.2490E-03
B.4042E-01
8.2445E-03
1.1688E-03
3.1416E-05
3.58606-05
1.41856-01
5.72476-08
1.7040E-28

04 M/SEC

REFLECTED SHOCK
4il741E*03
4.24<*7E«01
5.4908E*Ol
1.07486*02
8.42656*00

- 1.7239E*00
1.7888E*00
9.3406E-01
3.77986*00

2.24266-02
8.14636-01

; 2.2412E-02
6.4344E-J04
6.1682E-05
7.50206-05
1.39,766-01
6.'99856r07
1.45736-24

PI <• 1.
XH2 - .

'.f
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E-
M
H»
H2
h-
H2*
HE
HE*
H6*»

OOE>03 N/Sg-M
75

XO V ING SHOCK
3.01136*02
1.5294E*01
1.2448E*01
5.19826*01
4.55076*00
1.60776*00
1.5B17E*OJ
B. 56066-01
1.38326*01 .

3.6903E-07
7.3554E-01
J.6454E-07
1.064CE-01
2.8738E-09
7.3595E-09

. 1.5806E-01
2.7093E-L9
3.0604E-70

i USl * 1.806*0* M/SEC
XHE - .25

STANDING SHOCK
2;77246«03

. 3.5566E*01
4.42976*01
9.19566*01
T.9527E*00
1.69846*00
1.75986*00
1.0105E»00
3.8827E«00

- MOLE FRACTIONS

6.7114E-03
8.43346-01
6.7065E-03
1.1277E-03
2.26506-05
2.5S56E-05
1.42C66-01

•2.9217E-08
•1.23806-29

•

REFLECTED SHOCK
4.73066*03
4.67206*01
S. 55436*01
1.20476*02
8.7654E»00
1.75806*00
1.82306*00
9. 02096-01
4.00056*00

«.0601E-02
7.8105E-01
4.0572E-02
4.3725E-04
8.9892E-05
1.1622E-0*
1.3713E-01
3.205*E-06
3.6070E-22

PI • I.OOE.C3 N/SU-M,
XH2 - .75

USl • 1.906*04 M/SEC
XHE - .25

MOVING SHOCK STANDING SHOCK
• P

T
RHO
H
A
S
L
GAM 6
U

e off i c ej KCU led

6-
H-
H*
H2
H-1

H2*
HE'
H6»

.35116*02

.64476*01
; 2320 6*01
.77976*01
.92716*00
,6557E*00
.65386*00

8.92506-01
1.4587E*01

1.32526-06
7.9068E-01
1.31496-Ot
5.B155E-02

.V.0034E-09
I.V271E-08
1.51166-01
6. 15806-18
3. 327 76-65

3.0178E*C3
4.0090E*01
4.23126*01
1.0l98E*02
B.2243E»00
1.7318E*00
1.7T91E*00
9.4B34E-01
4.23916*00

1.7018E-02
8.24736-01
1.70106-02
6.30816-04
4.1314E-05
4.8734E-05
1.4052E-01
2.B935E-07
4.90416-26

REFLECTED SHOCK
5.19006*03
5.00746*01
5.56946*01
1.33456*02
9.0840E»00
1.79086*00
1.86106*00
8.8550E-01
4.13986*00

6.0134E-02
7.4486E-01
6.008SE-02
3.2520E-04
1.1212E-0*
1.5282E-04
1.3433E-01
8.98556-06
1.5111E-20
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TABLE I. -Continued

PI . I
XH2 - '

P'
I .
RHO'
H .
A '
S
z. '
GAME
U

SPEC IES

E-1'-
H
H*'
H2,
h-
H2»
ME.
HE* •
HE»*

.PI « 1
XH2 .

p
I
RHO
H
A
S • ,.' .
I
CAME ..
U

• SPECIES

E- •' ' . -
H . -
H* • , •.
H2
H- • '
H2*
H E ' - ~
HE*
HE»»

.006*03 N/SW-Mt

.'75 . . - -

MOVING SHOCK
3.696*E*02 .

•1.83576*01 • '
• • 1.1757E*01 I

6.3892S»D1 •
"5.5*836*00
i. foi7E*aa
1.71276*00
*.790ae-01
1.52906*01

7.80*86-06
'.'•' d. 322 66 -01

.7.77706-06
2.1757E-02 '

. .3.B968R-08
6.67&5E-06
;.*596E-01
*.8159E-16
1.7569E-58

.006«03 N/SO-H,

.75

MOVING SHOCK
*. 03*26*02
2.1755E*01
1.06*96*01
7.02256*01
6.*5036»OC
1.7436EOO
1.7<,1*E»00
1.09826*00
1.5896^*01

U.7«856-05
8.5124E-01
.3.7399E-05
5.0226E-03 .,

'2.A89SE-07.
3.3*35E-07
1.4J56E-01'
l.9*09E-13

• S.4211E-49

. US1 - 2.00E»0« M/SEC
XHE « .25

STANDING SHOCK
3.18026*03
4.37036*01

. *.0303E*01 '
1.12«2E*02
8.«83CE«00
1.765«E»00
l.B055E*CO
9.1196E-01
4.<.i21E»00

MOLE rltACT ION S

3.124IE-02
' '7.9852E-01

3.1230E-02
. 4.13756-0*

5.87C7E-05
7.26UE-05
1.36466-01

. 1.29«*E-06
li0730E-23

.

REFLECTED SHOCK
?.*3*2E»03
5.28026*01
5.*119E»01
l.*632E*02
9.377*6*00
1.82*9E*00
1.90176*00
8.757*E-01
*. 23936*00

8.01886-02
7.0768E-01
8.011SE-02
2.*772E-0*
1.2610E-04

-1.7969E-0*
1.31** 6-01
1.9177E-05
2.31886-19

US1 - 2.106*0* N/SEC
XHE i .25

STANU1NG SHOCK
3.1756E»C3 ..
*. 65016*01
3. 71816*01
1.22856*02
8.72386*00
1.8009E*00

. 1.83676.00 .
8.9108E-01
*. 5**4E»00

MOLE FRACT IONS

• ' *.7580E.-02
7.683CE-01

•4.7556E-02
' 2.8988E-0*
. 7.05S6E-05

9i0989E-05
1.36116-01 .
3.6316E-G6
*.16*6E-22

REFLECTED SHOCK
5.3333F*03"
5.*856E»01 •
5.00*7E*Ol '
1.58*9E»02.-
9.62676*00
1.8610E*00
1.9*276*00
8. 696 3E -01
*.2917E»00

9.95556-02
6.7179E-01
9.9*606-02
1.8835E-0*

• ' 1.2954E-0*
1.9101E-0*
1.2866E-01
3.32686-05
1.61236-18

PI . 1
/XH2 • '

i'...
.p. . • • '•

T ' • ' '
RHO
H
A
S
i
GAME
U

SPECIES

fc-
H
h» - •
H2
H-' '• .
H2*
HE .-
HE*' •
HE**

PI « 1
XH2 •

P
T
RHO
H
A
S
I
GAME
U

S PEC IE S

e-
H '
H*
H 2 - .

H— '. '
H2» .
ME . • .
ME* .
HE**

.006*03 N/Sg-Mi

.75

'MOVING SHOCK
*.3793E*02.
2.60T2E*01 •

-9.60336*00
' 7.68286*31

7.3956E»00 •
1.77386*00
1.7*916*00
1.10*1E*00
1.6*75E*01

^_—

7.80256-0* •
8.5*20E-01

. 7.800*6-0*
. 1.30216-03

1.2332E-06
••- l.*3*t>E-06

l.*2936-01 •
*.3582E-H
1.9683E-*0

,ooe»o3 N/se-M,
.75

MOVING SHUCK
*.7*12?*02
3.031*6*01
8.90<)7c*00
8.3727E*01
7.4203E*00
1.8096E*03 •
1.7556E»00
1.03*6E*00 ' -I
1.706*6*01

3.70*56-03
. d.*968E-01

'• 3.70*1E-03 '
5.0107E-0*

- 3.70066-06
*. 11886-06
l.*2*OE-01
2.0298E-09
2.2U7E-3*

US1 « 2.206*0* M/SEC
XHE - .25

STANDING SHOCK'
3.15176*03
*. 88636*01
3.**62E«01
1.33626*02
8.96286*00
1.83616*00
1.87166*00
8.78386-01
*. 58*86*00

MOLE FRACTIONS

6.53116-62
7.35**6-01
6.5276E-02
2.13216-0*

' -7.881*E-05
. 1.053S6-0*
1.33566-01

.7.95S9E-06
- ' 6.7*526-21

REFLECTED SHOCK
• ' 5.18576*03

5.6677E»Ol
*. 60726*01
l.7073E«02
9.8706E»00
1.89756*00
1.9859£»00
8.6559E-01
*. 32716*00

.1915E-01

.35*76-01

.1903 E-01

.**31E-0*

.28836-0*
• .958*6-0*

.2583 E-01

.29**E-05

.2122E-18

US1 • 2.30E»0* M/SEC
XHE.- .25

STANDING SHOCK
• 3.2027E.03

5.10336*01
3.28636*01
l.**92E»02

-:9.2109E«00:-
1.86936*00

' 1.90976*00
».705*E-01 '
*.6215E»00

MOl-E fR ACT IONS

8.38S2E-02
' 7.00S8E-01

8.38*36-02
1.6**OE-0*
8.562*6-05
1.18566-0*
1.30SOE-01
1.52*06-05

. 6.87*C6-20

REFLECTED SHOCK
5.17626*03
5.8*836*01
*.3575E*01
1.83656*02'
1.01266*01
1.93216*00
2.03126*00
8. 631 76-01
*. 37785*00

1.36756-01 '
5.9913E-01

. 1.38596-01
1.1350E-0*
1.2805E-0*
2.006*E-0* '
1.23006-01
8.08*96-05
3.666*E-17
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TABLE I. -Continued
'

p -IkN/m

PI = 1
XH2 =

P
T-
RHO
H
A
S •
Z' *
GAME- >- •
U-. .

SPEC IE S

f-
h .
H* . ,
H2 -.
H- :

H2 *
H6 ••
HE* . .
HE**

PI » 1
XH2 »

P .: -
T

RHO .. .
H . , , -.
A; ,,
s ,. .--
z .'. • -,
GAME -
U - .

SPEC IES

f-
H , :- .'

H*

H2
H- .. "
H2..,; ..
HE.
HE"*

HE»» ' , '

.006*03 N/S8-M,

.75 . - • ' • .'

MOVING SHUCK
. 5. 1356E*02 '

3.392»6»0l ^
8.56326*00-
9.0984E»01

- 7.6033E»00
. 1.83746*00

1.76766*00 -,
. -9.6396E-01

1.7716E*01.

1.0252E-02'
8.37786-01,

. ,' 1.02516-02
2.6823E-04 .
7;4S196r06'.

. 3.32BOE-06 . -
' 1.4143E-J1

2.5190E-08
1.9rZ26-.?0 ,;

.006*03 N/SO-M,

•75 • • • ':'::-

MOV I NO SHUCK
5.5613E*02 ,.
3.68886*01
8.44326*00 .

.. 9.86jic*oi ;,
7.77»7E*00 .

,1.86356*00 '.
1.7b56E*Ob , .

'• 9.18B2E-01 .
, l.B420?*Ol

2.C143E-02
- -.1.1950E-01 '

2. 01466-02
! ,1.7554E-04

1.1 748E-05
.1.34036-05
' 1.4JOIE-01.' .
1.3&85E-07
J.9314E-.28 .'

US1 = 2.40E*I
XHE « .25

STANDING SHOCK
' -3.37026*03
•5.32116*01
3.24576+C1

•1.57246*02
. • 9.48C8E*00

• • l.9008E*00
1.9514E«00

• 8.6564E-01
4.6631E*00

HOLE F R A C T IONS

1.03496-01
i,. " 6.6463E-01

•-f 1.0342E-01
' .1.31406-04
. 1 9.25416-05
, • ..1.3280E-04
. . 1. 28C8E-01

. : 2.7336E-05

. .. 5.6937E-19

04 M/SEC
*

REFLECTED SHOCK
5.3632E*03
6.0455E*01
4.2652E*01
l.S788E*02
1.0411E*01
1.9652E*00
2.08006*00
8.61936-01-
4.44376*00

. 1.58946-01
5.6169E-01

. 1.5874E-01
9.1102E-05
1.2846E-04
2.0806E-04

'1.2007E-01
1.2276E-04

. 1.6470E-16

US1 - 2.50E*04 M/SEC
XHE •= .25

STANDING SHOCK
.-3,-6259E*03

•. 5.5394E*Ol
3.27886*01

. 1.70476*02;-,
'9 .7675E«CC.

- .1.93116*00,
- .',1.99646*00, •
• 8.62726-Oli
. • 4.7"3776»00 ,

^OLE FRflCT [CNS

l.'23t6E-01
. 6. 27206-01

1.2356E-01
1.0744E-04

, '9.90656-05
.- 1.4744E-04

... 1.2518E-01
"4.64716-05

3.9655E-18

REFLECTEU SHOCK
i 5.7045E*03

6.2575E»01 -
4.2757E01
2. 1338F*02
1.07226*01
1.9975E*00

. . -2.1321E*00
8.61646-01

• 4.5266E»00

1.7951E-01
: 5.2358E-01

1.7923E-01
7.38996-05
1.2906E-04
2.1660E-04
rl. 17076-01
1.8506E-04
7.3250E-16'

PI = 1
XH2 -

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

t-
H
H* : '
H2
H- '
H2*' '
HE ''
H6*
HE**

.006*03 N/SO-M,

.75

MOVING SHOCK
6.0145E*02

' '3:9361E*01
8.4498E*00

1 1.06576*02' ' .
7.9683E»00
1.88376*00
U8C84E»00 "'•
B;9202E-01
l.9l58E»Oi '

3.2424E-02
7.9675E-01- '

'3.24216-02-
1.2852E-04'.
1.60836-05

'1.88186-05
' 1.33256-01 "

'4.6144E-07 _• '
•r .3944E-26 '•_

US1 - 2.60E»04 M/SEC
XH6 = .25

STANDING SHOCK
3.9505E*03

'' 5.75816*01
3.3564E*01 '
1.8455E»02

. 1.0068E*01
1.96106*00

' 2.0440E*00
8.6114E-01
4. 8167E«00

HOLE FRACT IONS

1.4410E-01
5.8928E-01:
1.4396E-01.
8.89356-05

• 1.04776-04'
' 1.6173E-0*

' • 1.2222E-01
- 7.5593E-05
• 2.3685E-17'

REFLECTED SHOCK
* " 6.t5*8E*03

' .'• ' 6i4801E*Ol '
: .'• 4i3430E*Ol
' ' ,2^2998E»02

1.105*E»Ol'
•" 2.0296E»00".
' _2.1870E»00'

. . 8;6214E-01
" . ' 4.622 7E»00

2.0010E-01 ,
1 '• ,4.85456-01 •
;' ' 1.9973E-01'

' 6.0066E-05,
•- 1.2884E-0*'

-' ' ' 2.2437E-04'1

' . ';1.140*E-01
' •"•"' 2.7560E-0* '
";• ' '3.1391E-1'5 '

PI • 1.006*03 N/SO-M,
XH2 • .75- - • • '•

US1 - 2.70E»04 M/SEC
XHE » - ' .25- ' ' ' • ' • • ••

p . .
T
RHO ^ .
H • .
4: .. I

S ' .
z • • •
GAME
U '

SPEC IES

E-.
H
H* '

H2.
H-;V .
H2* -
HE' " •
HE*
HE**

MOVING SHOCK
6.49386*02
4.15016*01
8.52856*00
1.14876*02
8.1673E*00

'1.91346*00
'1.83476*00-
8.7606E-01
1.99206*01

4. 62866-02
7.71036-01
4.62816-02
1.0J32E-04
•2.0222E-05
2.42866-05
1.3626E-01
1.17116-06
Z. 17976-24

STANDING SHOCK
4. 3237E«03- '

' ' 5.97626*01 •
3.4551E«C1 '

* ' 1.99376*02
•'1. 0377E»01
' 1.99076*00

' 2.09«OE*00 '
"•• 8.6058E-01 •

4'.9287E«00

~ HOLE FRACT IONS

1.6451E-01
• ' -5.5141E-01 •

1.6433E-01 '
7.39456-05

' - .0909E-04' '
.7467E-04 -
'. 1927E-01'
'.1833E-04 '
.2348E-16

REFLECTED SHOCK
6.6'908E»03

" 6.7118E*01
' * 4.4418E*01

;2.47626»02
1.1404E»01

' f2;0616E*00"
: 2.^24436*00

8.-6330E-01 '
"*-.7296E*00"'

2.2053E-01
' 4.4765E-01

•-" 2.2002E-01
"' ' 4.8601E-05'

' 1.2720E-04
' ' 2.3012E-04

""'• 1.1099E-01
"• • 4.0553E-04
"-' 1. 2908 E- 14
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TABLE I. -Continued

V1

PI s 1
XH2 •

" - • ' • ' • '

•P. - ' ' :'
T -

•RHO • . '..
;H ••• - . •..•
• A

S .• , .•
• 1 - • • .'••

GAMt
U

• C DC** f p ^SrcC 1C J

E- ' •,
,H • , :
H *.
"2 , •'•
H-, > .,.

<H2»i--> *i,
.HE ',. ..;•=
HE* , ,i , .
HE*'*

.OOE*03 N/SU-M.

.75

..MOVING SHOCK
6.99546*02

. 4.3409E»01
_,8.6463E*00
. 1.2351E»32
: 8;3710E*00

1.->3,79E*00
•1.8638E*00
B.66llE-r01
2.0695E*01

6.1180E--02
7. 43386-01
4.1172E-02
d.!363E-05
2.4051ET05 •
J.9635E-05 •

j 1.3413E-01
i 2.4792E-06

3.3755E-23

US1 = 2.806*
XHE = .25

STANDING SHOCK
4. 7-i63E«03
6.1955E»01
3.5699E«01
2. 1*S*E«02
1.0696E»01
2.0202E*00
2.1-.6CE»00
8.6075E-01
5.0186E*00

MOLF FRACT IONS

1.8477E-01
5.13666-01
1.8451F-01
6.1496E-05
1.HS4F-04

• 1.85S4E-04
1.1632E-01
1.7986E-0*
5.7894E-I6

04 M/SEC

REFLECTED SHOCK
7.2928E*03
6.95306*01
4.5520E»01
2.66155*02
1.1773E*01
2. 094 16*00
2.3042E*00
8.65116-01
4.8462E*00

2.4078 E-01
4.1024E-01
2.4008E-01
3.68706-05
1.2372E-04
2.3276E-04
1.0791E-01
5.9132E-04
5.12526-14

PI = 1.006*05 N/SU-Mt
•XH2 » .75

US1 » 2.906.04 M/SEC
XHE " .25

'.". •,.;• VOTING SHOCK
>'". ;•••••- :- . '
T " •
RHO .'•
H _ . -
A', ;; ; ,.
s ;. .-', . . •.'
i '-. .'.:

GAME'
U

SPEC I E S

t- '. ....'.
H ., . . •.
H* \
H2 ' '"
H-'- . ' ,
H2*: ; -.".
HE '
HE* ' •:
HE** ' '

7.5188E*02
.4.5150E*0!
8.78656*00
1.32476*02
8.5772F*33
1.9624E*00

"l.8953f*00
8.5973E-01
2.1479E*01

7.67475-02
'.1448E-01
7. 673 5E -02
6.7595E-05
2. 751 46-05
3.4762E-35-
1.3190B-01
4.64406-06
3.3422E-22

STANDING SHOCK REFLECTED SHOCK
5. 2037E»03
6.4150E*01
3.68786*01

- 2. 31156. C2
, .. 1.10266.01

• 2.05016*00
2.19966*CO
8.6154E-C1 .
5.12686*00

• MULE FR ACT I CNS ~™

?. 04656-01
'4.77C2E-01
2.04306-01

•5.0944E-05
1.13046-04
1.94 765- J4
1.1339E-01
2.6628E-04- '

" 2.46UE-15

7.9531E*03'.
7.19936*01
4.67196*01
2.8555E*02
1.21526*01
2.12615*00
2.36466*00
8.67495-01
4.47186*00

2.6018E-01
3.7450E-01
2.5921F-01
3.0861E-05
1.18696-04
2.3220E-04
1.0488E-01
8.43 94 6-04

1.9181E-13

PI « 1.
XH2 ° .

• p
T
RHO '
H '
A
S
z
GAME
U

SPEC IE S

H . -
H*
H2 '

H2*
HE • '
HE* ' ' -
HE*.

PI - I.
XH2 * .

.P
T .
RHO
H
A
S
I
GAME

• U

SPEC IE S

t-
H
H*
H2
H- i
H2>
ME-
HE*
HE**

OOE»03 N/Sg-M
75

MOVING SHOCK
8.0629E*02
4.6770E.01
8.9386E*00
1.41766*02
8.78506*00
1.98695*00
1.92876*00
8.55585-01
2.22675*01

t. 27406-02
i.8479E-01
9.2723E-02
5.73216-05
3.C580E-05
3.9589E-OS

' 1.29616-01
7.9748E-06
2.4272E-21

00i:»03 N/SOrM
75 . • •

MCVING SHOCK
9.2108E*02

. 4.97756*01
9.2471E»00
1.6128E*02
9.2042EOO
2.03675*00
2.0012E.OO
8.5125E-01
2. 3«51E»01

1.2560E-01
0.23T8E-01 .
1.2557E-01
4.1495E-05.
3. 54636-05
4.8129E-05 .
1.2491E-C1
1.9808F-05
6.89151^20

t US I - 2.00E»04 M/SEC
XHE - .25

STANDING SHCCK
5.69496*03
6.6362E«01
3.8061E*01
2i4799E«02
1.1362E.01
2.07996*00
2.2547E«00
8.6287E-01
5.241^6*00

2.24C8E-01
4.4107E-01
2.2J616-01 .
4.19246-05

; 1.1241E-04
2.0087E-04
1.1C49E-01
3.862SE-04
9.67716-15

REFLECTED SMOCK
' 8.6664E»03

7.4562E*01
' ' 4.7898£«0l

3.0580E*02
' . l.J550E»01

. 2.1»84E»00
2.4266£»00
8. 704 5E -01
5.1071E»00

. . 2.7909E-01
- - . - ' 3.3976E-01

. 2.7776E-01
. • 2.4091E-05

. . I.U94E-04
2.2789E-04

. 1.0181E-OI
1.2118E-03
6.9952F-13

, US1 « 3.20E*04 M/SEC
XHE • :.Z5:

STANDING ShCCK
6.7679E*03:
7.08896.01
4.03096*01
2.83516*02 .
1.20666*01
2.140CE«OC
2.36856*00

' 8.6707E-01
5.4750E»CO

' HOLE • FR ACT IONS ,

2.6136E-01
. 3.7226E-01 .

2.60496-01 :
2.756C6-05
1.0614E-C4 .

. 2.04C5E-34
1.0476E-01
7.7734E-0*
1.2537E-13

REFLECTED- SHOCK
• 1.0231E*04

8.0072t»0l
5.00256*01
3.4a83E»02
l.3400E»01
2.22396*00
2.5542E*00
6.T802E-01
5.4091E»00

3.1S07E-OI
2.7422E-01
3.1252E-01
.l.3a06E-05

- - 9.4244E-05
• 2.0798E-04

9.5439E-02
2.4395E-03
8.6022E-U
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TABLE). -Continued

1 kN/ irf

PI ' 1.
XH2 = ..

P . •
".T".;..
'RHO ' • , ' • '-:
H . .. ' ; '

.'A . •. .."•' •
s'. -•,'•.,
I ','. '.'.'
GAME .'. -„'

"; 7:;

SPtCIES

E-
H . - .
H* .
H2 '.-.... • '
H- ' .
H2*
.HE .-.- . , .
HE*. • ' ; -•• "
'HE**,-.'. .

PI •= I.
XH2 » .

;, P -. •

,T-;.j ' . ' i

RHO;-- ...
H; ',.. : • "
A ," '
s'. .- •'
I .. . ' • -
GAME ... ;

M •• - :-"

fDC f I C COrel. It 5

E-

H* -* . . .
h2 .. •
Hr; . . . . .
H2* . • •
HE
HE* .
HE** • •

006*03 N/SU-M,
1
.\- . >• - :-•. •

MOVING SHOCK
• l.-0*38E*03
1s-.'2527E»bl"
r9. 561*6*00
.1.820BE*02 '
19.63316*00 '
,2.0863E*OC: '.
2.07B2E*00 .

:'8.5008E-01
.2.5**1E*0! ,

l.5S03t-Oi
. 5.63596-01 .

1.57976-01 .
: 3.0B15E-65 '..

1.863*6-05 ..
: 5.4833E-65!.

1.2025E-01, „
4.16336-05 ~
1. 06306^,18 ;

00c*03 N/SC-Mi
7V. _.. . --^ .

MOVING SHOCK
.1,17416*03.
5. 51 77 6* 01 1>, -
9.84726*00 • ,.
2.04156*02. : ,
1.00716*01 :
2.i370E*OC(
2.16096*00. .
B. 50726-01..' ,.

.,2.70326*0:

1.9024E'-01
5. 03805-01 :'

, 1.901 46 rOl ••:
2.27936-05
4.01356-05 -

• 5.95226-05
. 1.1561E-C1:

7.9758E-05
1.16506-17

US1 - 3.*OE*04 M/SEC
XHE = .25

STANDING SHOCK
7.9518E«03

,. 7.56*2E»01
, '*.2293E*01

3.2137E*C2
.' 1.2813E*01

. 2. 2004E»00
,i 2.48566*00
V 8.7320E-31 ,

5. 7556E»00

MOLE FRACTIONS

' 2.96166-01
,. . 3.0840E-01
l 2.94E5E-01

- •'' 1.7188E-05
9.4236E-05 .

i '. ' 1.94S8E-04
9.9074E-02

'".';, 1.50516-03
'.', 1.3B39E-12 .

REFLECTED SHOCK
1.19966*04
8.62566*01
5.18196*01
3.95*56*02
1.4329E»01
2.28976*00
2.68386*00
8.87006-01
5.76816*00

3.4811E-01
2.1534E-C1
3.4314E-01
7.1830E-06
7.3528E-05
1.7584E-04
8.8284E-02

. 4.8689E-03

. 1.0740E-10

US1 = 3.60E*04 M/SEC
,.XHE =-,-...2.5.

STANUING SHOCK
..., 9.2221E.*03 .
, ., 8.0739E*01
,," 4. 3856£»C1

-.. 3.6151E«C2
t. 1.36116*01

s. : 2.2605E»00 i.
... .: 2. 60446*00 .
,...f 8.8101E-01' ..'.
. ' 6.074CE»00

MO LE F R A C T I ON S

3.2825E-01
, . . 2.50196-01 '.
: • . • 3.2530E-01

. 9.99876-06
. .7.B432E-05

1.7462E-04
. '9.3137E-02-
. 2.8530E-03

' 1.3906?-11

REFLECTED SHOCK
1.3917E»04

. : 9.32606*01
5.3078E»01
*.*532E»02
1.532*E»01
2.3557E»CO
2.8115E*00
8.5559E-01
6.15226*00

3.7770E-01
. : . • 1.6506E-01

3.6813E-01
3.3636E-06
5.S270E-05

. 1.3702E-04
7.9438E-02

' 9.4830E-03
1.2613E-09

' PI « 1.
XH2 « .

~' P
T
RHO
H
A

•S
:l- '

GAME
U .

SPECIES

E-
.•H •
'H» •
H2
.H- • • • " ,
.H2»'
.HE , . '
HE»;

ME** '

PI • 1.
XH2 • .

: P.
T
RHO
H • '
A
S
•I
GAME
U

SPECIES

E-
H . - •
H* •
H2 '
H-
H2»
HE ' '
HE*
HE**

OOE*03 N/SU-M,
75

MOVING SHOCK
1.3H5E*03
5.77706*01
1.0099E+01
2.27*5E*02 :

1.0523E»01
2.18856*00
2.24806*00
8.5266E-01
2.8607E»Ol

2.2160E-01
*.*56*Er01
2.2143E-01
1.6675E-05
4.0042E-05
6.2016E-05
I.U07E-01
1.4316E-04
9.9767E-17

OOE»03 N/SO-N,
75

MOVING SHOCK
l.*561E*03-
6.03616*01
1.0314E*Ol < <
2.5201E*02
1.0991E«-01
2.2406E*00 '•'•
2.3389E*00
8.5572E-01
3.0176E*01

-_

2.5185E-01
3.8956E-01
2.51586-01 •
1.1967E-05
3.8513E-05
6.2294E-05

• 1.0664E-01
•* 2.46*1E-04 :

7.2509E-16

US I • 3.80E»0*
• X H E • .25

M/SEC

STANDING SHOCK REFLECTED SHOCK
. 1.05526*0* •
• 8.6285E»01 '

*.4927E«OL
*.0367E»02.
l.**5«E*01
2.3210E»00
2.722CE*CO
B.8955E-01
6.«35CE*00

MOLE FR4CTIONS —

3. 5725E-01
1.9883E-01
3.5186E-01
5.3791E-06
6.1217E-05
1.4633E-0*
8.6533E-02 '
5.3097E-03
1.3088E-10

US1 • 4.00E»0*
XHE • .25

1.5981E*0*
1.0108E*02
5.3932E»Ol
*.9861E»02
1.63656*0 I
2.»200E*00
2.9315E»00
9.038*6-01
6.5920E*00

._ .

4.031*E-01
, 1.2549E-01

3.8595E-01
l.*63*E-06
3.6918E-05
1.0004E-04
6.6191E-02
i.7129E-02
1.3019E-08

"/see *'
•' ' •*

STANDING SHOCK REFLECTED SHOCK
1.193SE*04
9. 2399E*01
4.55<,5E*01
*.47S4E»02
1.5335E«Ol

• 2.3805E»00
- 2.8360E*00

8.97366-01
6.83816*00

MOLE FRACTIONS —

3.83056-01
"1.5527E-01

3.7337E-01
' 2.6735E-06

4.51C1E-05
.I.US3E-04
7.85WE-02

' ' 9.6102E-03
"•"• 1.1636E-09

1.8185E*0*
1.10086*02
5.*237E*01
5.55*9E»02
1.7553£»0l
2.48*36*00
3.0*59E*00
9.18916-01
7.08226*00

--TT-

*.2553E-01
. 9.*688E-02

3.97616-01
5.8*306-07
2.*8*2E-05
6.8402E-05
3.-4199E-02

' 2.7877E-02
1.1957E-07
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TABLE I. -Continued

1 k N / m

PI - 1.00E»03 N/SJ-M,
XH2 = .75

US1 « 4.206*04 M/SEC
XHE =• .25

Pi - 1.006*03 N/SO-Mi
KHZ - .75

US1 - 4.606*04 M/SEC
XHE « .25

p
T • '
RHO
H ' •
A
S
/•
GAME
U

SPEC I E S

E-
H' ' •> • '
H*'
H2 •
M-'' . • * •
H2* •"
HE
HE*
HE**' '

PI - 1.
XH2 « .

' ~- . • - '
f '
T
RHO
H-- -
A- •• "- '
S ~
i* - ''
GAME
0

SPEC IE S

E-
H 4

h» '
h2 ' .
H- ' •
H2»
HE '
HE*
HE**

MOVING SHUCK
: ,1.60866*03

6.30066*01
1.0493E*Ol
2.77846*02
1.1*816*01
2.29336*00
2.*3326*00
8.59B7E-01
3.17516*01

2.8085E-01
3.3589E-01
2.«0*lE-Ol
6. 35676-06

' 3.57*66-95
' 6.04246-C5

1.0233E-01
4.13796-0*
*. 75056-15

OOE*03 N/SO-H
75

MOVING SHOCK.
1.7676E*03
6.575CE*Ol
1.06256*01
3. 04905*02
1.19976*01
2.3*646*00
2.5302E*00
8.6520E-01
3.3306E*01

3. 08*16-01
2.8*99E-01
3.0770E.-01
S.6268E-06

• 3.1962E-05
5.6525E-05
9.8121E-02
6.U653Er04
2.9282E-1*

-STANDING SHOCK
1.33596*0*
9.91856*01
*. 57386*01
4.9*396*02
1.62596*01
2.*396E»00
2.94*86*00
9.046*6-01
7.30096*00

— MGL6 FRACTIONS

4.05826-01
1.19886-01
3.89296-01
1.23S9E-06
3.17976-05
8.5H3E-05
6.8*10E-02
1.6484E-02
9.5381E-09

REFLECT60 SHOCK
2.05516*0*
1.20926*02
5.38926*01
6.1686E»02
1.90S7E»01
2.S*75E*00
3.15366*00
9.524QE-01
7.663*6*00

*.*512E-01
7.04886-02
4.0S05E-01
2.072*E-07
1.64S8E-05
4.3377E-05
3.9233E-02
*.00*OE-02
1.0198E-06

, US1 = 4.40E*04 M/SEC
XHE = .25

STANDING SHOCK
1.4801E«04
1.0659E*02
*. 55966*01
5.4278E«02
1.72*16*01
2.*967E»00
3.0*5*E»00
9. 1575E-01
7.7775E*00

~ MOLE FRACT IONS

4.25*36-01
9.2718E-02
3.9968E-01

.5.4975E-07
2.2080Er05
6.05216-05
5.637S6-02
.2.57116-02
6. 68826-08

REFLECTeO SHOCK
2.30386*04
1.35366*02
5.24426*01
6.84246*02
2.1124E*01
2.6106E*00
3.25256*00
1.01366*00
8.<i550E*00

4. 61986-01
5.033*6-02
4.10796-01
5.829*6-08
1.0669E-O5
2.*237E-05
2.56956-02
5.11596-02
9.*714E-06

P
T
RHO
H
A
S
i
GAME .
U

SPEC IES

E- •
M
H* .
H2
H-'
H2» :
HE
HE*
HE**

MOVING SHOCK
'l.9335E»03
6.8658E*01
1.07116*01
3.3320E*02
1.25*56*01
2.39986*00
2.6291E*00
a. 71856-01
3.48496*01

3.34416-01
2.3716E-01
3.33256-01
3.61496-06
2. 74416-05
5. 08626-05
9.39526-02 .
1.1391E-03
1.7693E-13

STANDING SHOCK • F
1.6224E*04
1.14906*02 ,
'4.49826*01
5,9298E»02
1.83926*01
2.55236*00
3.13896*00

' 9.3788E-01 , '
8.31196*00

MOL6 FRACTIONS •

4.42526-01
.7.1501E-02 ,
4. 06286-01

. 2.30126-07
. "1.51756-05

4.11IOE-05'
, 4.3428E-02

3.62176-02.
' 4.16066-07

IEFLECTEO SHOCK
r 2.58206*0*

1.55356*02
.-. , 4.98806*01

7.5896E*02
.2.36626*01

2.67186*00
. 3.33226*.00

' 1.08166*00
9.50836*00

• ". 4.74836-01
3.4288E-02
4.15846-01
1.26116-08
7.00786-06
1.17766-05
1.61396-02
5.8789E-02
9.86696-05

PI - 1.00E*03 N/SU-M,
XH2 - .75

US1 * 4.80E*04 N/S6C
XH6 * .25

p
T
RHO
H .
A
S
I
GAME
U

S PEC IE S

E-
H
H*
H2
H-~
H2» •
HE
HE* -
HE**

MOVING SHOCK :
2.1059E*03 '
7.1d07E*01
1.0748E*01
3.6274E»02 '-.
1.3131E+01
2.45326*00 t.
2.72b7E*00
8.7993E-01
i.6377E*01

3.5871E-01
1.92826-01
3.5678E-01
2.16SZ6-06
2.2502E-05 .

.4.3816E-05

.8.97096-02
1.90976-03 .
1.0884E-12

»T AND ING St-GCK
1.7561E*04 .,

. 1.2*696*02 ,
. 4.36826*01
' 6.4460£»02 -,

1.98186*01 ,.
2.60636*00
•3. 22*16*00

, 9.76926-01 .
8.97*76*00

MOLc PR ACT IONS

- 4.57246-01
. 5.43156-02

4.10876-01
8.68136-08
1.0290E-05-
2.61806-05
3.11886-02
4.6350E-02
2.4S80E-06

REFLECTED SHOCK
. 2.87136*0*
. 1.80346*02
, 4.700*6*01

..- 8.*105E*02
. - 2.59006*01

. 2.72926*00.
3.38726*00
1.09826*00.
1.07986*01

4.83366-01
2.3454E-02

... 4.19376-01
2.6292E-09

-' 4.9118E-06
5.5678E-06

. I.0687E-02
• 6.22*56-02

8. 7442 E- 04
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TABLE!. -Continued

PI « i.OOE»03 N/Sa-M.
XHI « .

' - ' - . .
p - . "
T
RHO •- '
H
A • ' • • . ' • '
S '-
I
GAME
U

SPECIES

E-
h;-. " " • • '
H* • • - . '
Hi ; ; .
rt- • •"
H2*
HE
HE*
HE**

PI • 1.
KHZ • '..

P • ' •
T ' •'-
RHO '
H
A
S
I • ' •
GAME-
u :;

SPECIES

E- .:\ •H- • .
H» ' ,•• '-.
H2-
H-;-1 . .
H2* -
HE
HE* • .
HE»»

T5 • . • : • •

MOVING SHOCK
2.28**E»03 '

'7.5285E».01 ""
1.0732E»01 '
3.9350E»P2

•1.3758E*01
2.506*F»00 '.
2.8275E»00
8.8917E-01
3.788JE*01 .'

i-

: 3.BU3E-01
•liS25tErOl
'3.7T85E-01 r .
'li2317E-06"
1.751*E-05.

''3.4921E-05
"8.5157E-02
.'Ji25S9E-03!

7.C20*E-12

OOE»C3 N/Stl-H.
75

MOVING SHOCK.
2.*69*E*03- '
7.9185E»01'
1.06676*01
*.2S*»E»02.
l.**21t*0l
2.5591E»00
2.9235E»00
8.98*OE-01
3.9378E*Ol

• ; .

*.0143E-01 .
1.1726E-01,
J.9576E-01
6.3873E-07'

• l.288*E-05-
' 2.7092E-n5 •
, 7.98576-02
' 5.6567E-03 .

*.8100E-ll

US1 • 5.00E»0* N/SEC
', W1E « .15

STANDING SKOCK
1.8803E<04 '

'•'-l.3660E*02
' ». 17606*01

6.9761E*02
'' V2.15*2E«01

2.6573E*00
' 3.2962E*00

• ' 1.0307E*00
. 9.7268E«00

.MOLE FRACTIONS

4.6910E-01
'•' .*.0**2E-02

• •'• *.1459£-0l
•"- ' 2.8911E-08

- 6.9787E-06
' : 1.5520E-05

' 2.1359E-02
' "5.4471E-02

' ' 1.4376E-05

REFLECTED SHOCK
•' .' 3.1*92E»0*

. 2.0*856*02
», 46416*01

- 9,23686*02
• 2.71686*01

'2,7796E*OO
3.42846*00

' 1.051 OF *00
1,19066*01

_— f.

4.8954S-01
1.7469E-02
4.20046-01
7.6939E-10
3.7967E-06
3.08776-06
7.6657E-03
6.0988E-02
4.26626-03

US1 • 5.20E*0* N/SEC
XHE - .25

STANDING SHOCK
1.98*3E«0*

' 1.5110E*02
' " 3.9170E»C1

1 7.5117E»02
'2.3*C5E»C1
'2.704CE*00
3.3526E*CO
1.0814E«00
1.0708E»01

MOLE FRACTIONS

4.7802E-01
2.9518E^02

' *.1788E-01
8.5535E-09
*.7919E-06

. 8.S855E-06
l.»515E-02
5.9972E-02
8.30C5E-05

REFLECTED SHOCK
3.40766*04
2.2597E*02
4.3439E*Ol
1.00556*03
2.80616*01
2.8256E*00
3.47146*00
1.00386*00
1.27806*01

. .

4.9589E-01
. 1.4198E-02

4.17896-01
3.24676-10
J.1859E-06
2.03906-06
5.61786-03

• ». 48026-02
J.1597E-02

PI « 1
XH2 -

P
T
RHO .
H
A
S
I
GAME
U

SPECIES

E-'
H
H*'
H2
M-
H2*
HE
HE*
HE»» '. ,

PI « 1
XH2 -

P
T
RHO
H
A.
S
I..
GAME
U

SPEC IES

E-
H
H*
H2
H-
H2*
HE .
HE*
HE**

.006*03 N/SU-N,

.t5

MOVING SHOCK
2.66056*03
8.3559E*01
1.05636*01
4.58696*02
1.51026*01
2.6110E*00
3.0143E*00
9.0547E-OJ
4.08546*01

4.1945E-01
8.7957E-02

. 4.09626-01
3.0688E-07
8.9995E-06
2.05566-05
7.3125E-02
9.8133E-03
3.*047E-10 . .,

.006*03 N/SO-M,

.75

MOVING SHOCK
2.85736*03
8.836BE*01
1.04356*01

. 4.93UE»02
1.5781E*01
2.66186*00
3.0984E>00
9.0959E-01
4.2310E*01 .

4.3521E-01
6.52656-02
4.18826-01
1.40396-07
6.0763E-06
1.4577E-05
6.4302E-02
1.63846-02
2.3095E-09

US1 - 5.406*0* M/SEC
XHE = .15

STANDING SHOCK
2.073J6«04 .

. l.6777E»02 .
3.6419E«01
8.0554E*02
2.50646*01
2.752CE*00
3.39326*00
1.10356*00
1.18256*01

MOLE FRICTIONS

4.84J16-01
2.16466-02
4.20406-01
2.5019E-09
3.41S9E-06
4.68676-06
1.0230E-02

. 6.3019E-02
*.2659E-0* .

REFLECTED SHOCK
3.6478E*0»
2.4368E»02
*.256TE»01
1.0868E*03
2.9062E*01
2.8667E*00
3.5166E»00
9.8S60E-01
1.3467E»01

5.0236E-01
1.2259E-02
4.1428E-01
1.76776-10
2.8264E-06
1.S220E-06
4.0908E-03
4.5916E-02
2.1084E-02

US1 • !.»OE*0* M/SEC
XHE • .25

STANDING SHOCK
' 2.1572E»0*

1.84686*02
3.41306*01
8.6t22E*02
2.62026*01
2.7931E»00
3.42266*00
1.08626*00
1.2928E*01 .

MOLE FRiCT IONS

4.8870E-01
1. 65886-02
4.21676-01
8.5872E-10
2.60556-06 .
2.76146-06
7.6580E-03
6.37426-02
1.6442E-03

REFLECTED SHOCK
3.8782E»0*
2.6074E»02
*.1739E*01
1.1696E*03
3.0296E*01
2.9066£»00
3.5635E»00
9.8786E-01
1.4091E*01

5.08926-01
1.0780E-02
4.1014E-01
1.M92E-10

•2.5332 E- 06
1.1820E-06
2.8237E-03
3.5889E-02
3.1442E-02
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TABLE I. -Continued

1 kN/ n\

PI - I
XH2 -

P
I
RHO
H
A
S
z
CAME
U

SPEC IE S

6-
H.
H*
H2
H-
H2*
HE.
HE»
HE**

PI - 1
XH2 -

P
,T
RHO
H
A
S
2
GAME
U

SPEC IE S

E-
H
H*

H2
M- '
H2» -

ME
HE*
HE»»

.005*03 N/SO-M

.75

MOVING SHOCK
3.05996*03
9.35606*01
1.02976*01
5.2873E«02
1.64866*01'
2.71156*30
3.17626*00
9.14586-01
4.3749E»01

4.49036-01
4. 85736-02
4.2367E-01
4. 301 76-08
4.0492E-06
1.0H5E-05
5.3361E-02
2.5351E-02

;. 1.39776-.OB

.006*03 N/SO-M

.75

MOVING SHOCK
3.2696E»03
9.92316*01
1.01446*01
5.65606*02
1.72d3E»01
2.75996*00
3.2483E»00
9.26696-01
4.5190c*01

4.61266-01
3. 63365-02
4.25*36-01
2.77436-08
2.6765E-=06
6.8911E-06

' 4.U3BE-02
3.5825E-C2
7.53436-OB

t US1 - 5.806*04 M/S6C
XH6 = .25

STANDING SHOCK
2.24286*04
2.01286*02
3.22936*01
9.18736*02
2.69106*01
2.83266*00
3.45056*00
1.04276*00
1.3947E»01

~ MOLE FRflCT IONS

4.92826-01
1.32626-02
4.21456-01
3.48306-10
2.08666-06
1.74476-06
5. 87876-03
6.1764E-02
4.8099E-03

REFLECTED SHOCK
4.1067E*04
2.78'2E*02
4.0828E»01
1.2552E*03
3.1806E*01
2.9454E*00
3.6089E*00
1.0057E*00
1.4734E*01

5.15C8E-01
9.4887E-03
4.06156-01
6.34076-11
2.2487E-06
9.24T3E-07
'1.7981E-03
2.6019E-02
4.1457E-02

, US1 * 6.00E*04 M/SEC
XHE - .25

STANDING SHOCK
2.3394E«C4
2.1668E*02
3.1005E»01
9. 7938E»02
2.7513E«01
2.8707E«30
3.4822E*00
1.0033E*00
1.4757E*01

- MHI c fit ACT tnta cnULt TKfll.1 tUNd

4.97456-01
-1.1120E-02
4.1963E-01
1.7061E-10
1.7652E-06
1.23936-06
4. 53536-03
5.67COE-02
:. 05586-02

REFLECTED SHOCK
4.33826*04
2.9916E*02
3.9739E»01
1.3459E«03
3.36426*01
2.9835E*00
3.6491E»CO
1.0368E*00
l.547CE*01

5.20436-01
8.2576E-03
4.0280E-01
3.72766-11
1.9445E-06
7.1311E-07
1.02786-03
1.7328E-02
5.0154E-02

PI - 1
XH2 *

P
T
RHO
H
A

S
/
GAME
U

c per iced "t L 1C 3

E-
H
H*
H2
H-
H2*
HE
HE* ' '
HE»»

.006*03 N/SQ-M,

.75

MOVING SHOCK
3.48366*03
1.05706*02
9.9448E*00
6.03646*02
1.82596*01
2.80686*00
3.31426*00
9.51726-01
4.65966*01

4.71976-01
2.7050E-02

. 4.2554E-01
1.1554E-08
1.73196-06
4. 5 3906 -Ot

' ?. 901 56-02
4.6419E-02
3.83486-07

US1 " 6.206*04 N/S6C
XH6 - .25

STANDING SKOCK
2.43476*04
2.30186*02
3.00786*01
1.0424E*03
2.82086*01
2.90626*00
3.51686*00
9.82976-31
1.53856*01

MOLE FR ACT IONS

5.02396-01 .
9.71176-03
4.1681E-01
9.8676E-11
1.5579E-06

• 9.44536-07
3.48786-03
4.96266-02
1.79746-02

REFL6CTED SHOCK
4.55486*04
3.2346E*02

. 3.82506*01
1.44126*03
3.57866*01
3.02186*00
3.68146*00
1.07546*00
1.63296*01

S.2464E-01
7.01846-03
4.0043E-01
2.05056-11
1.60346-06
5. 30786-07
5.1SS8E-04
1.05746-02
5.68196-02

PI * 1.00E*03 N/SO-M,
XH2 » .75

US1 - 6.406*04 M/SEC
XH6 « .25

P
T •
RHO
M '
A
S
I
GAM6
U

c per icejrct. 1C 9

6-
H
H*'
H2
H-

H2»
HE
H6»
H6»*

MOVING SHOCK
3.70026*03
1.13606*02
9.66126*00
6.42776*02
(.95186*01
2.85236*00
3.37156*00
9.94696-01
4.79476*01

4.80956-01
1.96836-32
4.25216-01
4.2613E-09
1.07296-06
2.8019E-06
1.8415E-02
5.57346-02
2.0333E-06

STANDING SHOCK REFLECTED SHOCK
2.5084E«04
2.433tE«02
2.89856*01
1.10656*03
2.90916*01
2.94366*00
3.55576*00
9.77896-01
1.59486*01

• MOLE FRACT ICNS •" -•

S.07c36-01
8.53126-03-
4.133J6-01 '
5.92266-11
1.36866-06
7.29COE-07
2.5495E-03
4.10216-02
2.67406-02

4.73766*04
3.53016*02
3.62266*01
1.5428E«03
3.81206*01
3.06186*00
3.70476*00
1.11116*00
1.74106*01

5.27636-01
5.77796-03
3.99116-01
1. OJ186-11
1.2408E-06
3.76316-07
2.26026-04
5.9975E-03
6. 12596-02
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TABLE I. -Continued

PI « 1
XH2 »

P
T
RHO
H
A
S
i
GAME
U

SPECIES

6-
H
H*
H2
H-
H2»
HE '
HE*
HE**

PI = 1
XH2 -

P
T •
RHO
H
A '
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
HE* .
HE**

.006*03 N/Sg-M,

•7?

MOVING SHOCK
•" 3.9170E*03

1.23466*02
9.29006*00

'6.82916*02
. 2.1049E*01

2.89526*00
.3.41536*00 •
1.05086*00
4.92196*01

: _: —
4.B761E-01

U.4003E-02
•4.251SE-01
.1.3700E-09
6.4679E-07

-1.61036-06
1.0795E-02
i. 23936-02
•1.14576-05

.006*03 N/SJ-M,

.75

MOVING SHOCK
«. 13426*03
1.35396*02
8.86586*00
7.2404E*02
2.26226*01
2.9348E*00
3. 4442 E* 00
l.3975E*00
5.0421E*01

4.9190E-01
9.9321E-03
4.2558E-01
4.05806-10
4.0124E-07
fl. 864 76-07
a. 32866-03
i. 61926 -02
6.45616-05

US1 - 6.606*04 M/SEC
XH6 « .25

STANDING SKOCK
. 2.5548E»04 .

2.55836*02
. 2.77936*01

1.17126*03
3.00896*01
2.97956*00
3.59306*00
9.8493E-01
1.64286*01

MOLE FRACTIONS

5.1294E-01
7.5488E-03
4.0943E-01
3.70E1E-11
1.19706-06

.5.72C4E-07
1.7980E-03
3.25466-02
3.5236E-02

REFLECTED SHOCK
• 4.85586*04

3.8365E*02
3.40396*01
1.64446*03

•4.01926*01
3.098TE*00
3.71846*00
1.1324E*00
1.64556*01

--:

5.29366-01
4. 75006-03
3.9865E-01
5.2931E-12
9.39146-07
2.6815E-07
1.00996-04
3.5556E-03

.6.3577E-02

US1 > 6.806*04 M/SEC
XHE • .25

STANDING SKOCK
2.5T39E*04
2.68666*02
2.64056*01
1.23576*03
3.12476*01
3.0155E»00
3.6283E«00
1.00166*00
1.692CE«01

MOLE FRACTIONS

5.l7t8E-01
6. 63416-03
4.06786-01
2.2947E-11
•1.02496-06
4.44156-07
1. 19236-03
2.4530E-02
4.3181E-02

REFLECTED SHOCK
4.9292E»04
4.17226*02
3.16996*01
1.74906*03
4.21766*01
3.1359E»00
3.72716*00
1.14396*00
1.96036*01

5.30476-01
3.8670E-03
3.98586-01
2.68256-12
6.90276-07

•1.8913E-07
4.4839E-OS
2.1723E-03

. 6.4858E-02

PI *
XH2 »

P
T
RHO
H
A
S
I
GAME
U

1.00E»03 N/SQ-M, US1 • T.OOE*04 M/SEC
.75

MOVING SHOCK
4.3535E*03
1.48886*02
8.4459E»00
7.662CE*02
2.3957E*01
2.9717E*00
3. 4622 E* 00
1.11346*00
5.1579E»01

XHE * .25

STANDING SHOCK
2.5791E«04
2.8279E*02
2.49206*01
1.30046*03
3.2603E*Ol
3.0514E«00
3.6597E*00
t.0271E»00
1.7469E.01

REFLECTED SHOCK
4.?748£*04
4.5191E*02
2.9492E»01
1.8528E*03
4.4033E»01
3.1714E»00
3.732TE*00
1.14946*00

. 2.06526*01

9f Cl, 1C :

E- •
H

H*'

H2
H-

H2*
HE
HE*
HE** . .

4.94546-01
7.2212E-03
4.2603E-01 '
1. 23366-10
2.7029E-07
4.93666-07
4.0123E-03
6.78726-02
3.2403E-04

IULC rnALiiuna — —

5.2183E-01
5.7693E-03 . .
4.0409E-01
1.38036-11
8.5775E-07
3.3926E-07
7.33146-04
1.74236-02
5.01556-02

5.31186-01
3.16686-03
3.98686-01
1.40996-12
5.06426-07
1.35586-07
2.09836-05
1.41346-03
6.55406-02
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/TABLE I, -Continued

PI • 2
XH2 »

P 't
T ' ' ':

RHO "
H . "
A ' '
S
z" r '
GAME/ •
u-. - ' ;

SPECIES

t-
H "
H* ; ;
H2' "" ~
H-'" •' ,'
H2*' " '•'•
HE '• ' .
HE* ' •'•••'-.
HE** -. • •

.006*03 N/Sd-M
.75 " '-'

.MOVING SHOCK
l.3047E*01

k 3.2985E*00 '
3i9558E»00

. I3.3724E*00
~ : l .8070E*00 '•

l.0669E«00
I;OOOOE»OO
9.8990F-01

.-.•2.49846*00'

4.9179E-52 ,
. .2.2502E-09
'" 3.62486-20

'7.5000E-01
': ".2.2080E-58

3.9134E-20
,2.5000E-Oi .

" 4.4583E-65
' '.0. ;

. US1 - 4.00E»03 M/SEC
XHE = .25

STANDING.. SHOCK
• -2.73126*01. '

4.15076*00
"6.5808E*00

4.2793E*00,:
' 2.0162E*00.

1.06886*00
' 1.00006*00.

9.7937E-01'
.' . .1.49796*00.

~ HOLE FR ACT IONS

- 9.5753E-37.
4.4538E-07"
4.9827E-20
7.5000E-01

• l, 1416E-41
2.55556-20
2.5000E-01
3.0343E-56
'0.

" '.-.>

REFLECTED SHOCK
6.7742E*Ol
5.9675E»00
1.13506*01
6.3043E*00.
2.38626*00

'.. . 1.08766*00
,1.00016*00

, .9.5403E-01
V1.3378E*00

2.7923E-21 .
2.4853E-04
6.4368E-20'
7.4978E-01
8.11246-25

' 1.37986-20
2.4997E-01
5.0679E-47

' 0. ,

PI = 2.006*03 N/SO-M.
XH2 =• .75 '

US1 = 5.006*03 M/ISEC
XHE - .25 , "

.MOVING .SHOCK STAND ING -SHOCK REFLECTED SHOCK
P ' '. '
T ' • ' ' : '
RHO
H
A ' ' . ' • '

S . ' . ' . ' .
i '' ' '•
GAME '.•'"'
U . , . ' ;

SPEC I.E S

I- . ... ,
H . -;

Ht

H2 . .
H- .-i °.

H2 * .' : .'•
HE '. :,;.".'
HE *
HE'**, ;" '

Z.'0558E*Ol
4.5947E*00.
4.47416*00
4.76196*00 .

, 2.~ll 50E*03
,1'.1005E»00
1.00036*03. '

'•}.'7356E-Oi
3."2449E*00.' .'^

.2.16956-34
4.9818E-06

' '5.83356-20
.7.50006-01 ,'
,2. 61566-39
1.7 04 76 -2°0
2.5000E-01

,'1. 185 36 -54 .
3. , .

, 5.3780E*Ol
6.1564E*00
8.7336E»00 ,.
.t. 52606*00
2.4181E»00,
1.10496*00
l.3002E»00

• 9.4956E-OL
1.6586E*03 . ..

MO L E F R AC T I ON S -•»—

. 2.7665E-23

. . 4.4136E-04
8.7878E-20 .
7.4961P-01 .
8.4885E-24

. 1.51616-20,' . .
". 2.4994E-01 .. .

3-. 5525ET46
0.

1.19236*02
8.23176*00 •
•l.4394E*01
.9.30336*00
2j7007E*00.
1.12656*00
1.00626*00 ,
8.8062E-01
1.46636*00 .

• 1.0711E-14
1.2259E-02

,9.56*3E-15
7.3927E-01

/ 2.69216-17
. .1.17416-15

2. 48476-01
.3.51106-35
0.

fl * 2,
XH2 = .

, . - .
P:.
T • . - . - '
RHD . •
H' '
A ' • • • ;
S •'•. '. ' •
Z ...
GAME .
u .

SPECIES.

E- . T.
H . . •_ .
K* . . ' - ' •
H2 ;. ,,
H- • •
H2* . • ,. ;, .
HE. :, • •
HE* .' . .
HE*.* i .'.

PI - 2.
XH2 - .

P . • ',-
T , ,
RHO!. •- . •
H . ;
» •" -, .-
S „ , •-
i. •
GAME
U,.

SPECIES

E- • •; •.
H , ;
H* •.
H2: •• ...
H-. •,: .
H2»:- - •
HE .
HE* .
HE**

,OOE»03. N/S«-N,
• 75

MOVING. SHOCK «
2.987*6*01.
6.10106*00 .

.*'.8951E*00 .
• 6.*648E*00' •
2.4061E*00.

'.1.132«E*00 .
1.00036*00 ,
9.48686-01.

•3i9920E»00. ,

r-r— T—

3.10**E-20
'5.2036E-0*
9. 40006-20

•7.4954E-01
"6.5057E-24
1.2413E-20-
2.49936-01 ,

. 1.59216T46.
0.

006*03'N/SQ-H,
75

MOVING SHOCK •
4". ll'89E*Ol
7. 6342 E* 33
5.3713E*00
8.4925E*00
2.6101E*00 .

. 1.16346*00 ;

1.0044E*00 -
8.8844E-01
4.7625E*00'

...

.1.1617E-15 ,
•8.7606E-03
1.0716E-15

.7.4233E-01
1.1652E-18.

..9.1344E-17 '
2.4890E-O1 ..-
1.2131E-37
0. ,

i US1 » 6.00E*03 M/SEC '
XHE * .25

STANDING SHOCK
9.35666*01 .

.' 8.25716*00 >

. ~1.1250E*01<
• i 9.3983E»00 .

2.6967E*00 .
1.140*6*00

'.- 1.00726*00
8.'.t*39E-01-

.. 1.73276*00 ^

. HOLE FRACTIONS

; .1.45416-14
1.42966-02

. - 1.31606-14
7.37496-01
3.31S6E-17'

.' • 1.414S6rl5 •
2.4821E-01

, 5.8646E-35
0.

"- V

. REFLECTED SHOCK
l.8424E*02

: 9.8699E»00
1.80986*01
1.2766E*01

• 2.90996*00
1.16486*00
l.0314E*00.
8.31T5E-01'

. 1.4838E*00

_ .

4.6158E-12
: ' 6.0933E-02 •

:• 4.2090E-12
• , 6.9668E-01

3.1199E-14 i
• :4.3795E-I3 :

2.4238E-01
•• . .1.S490E-29-

.:o.

- US1 - 7.00E»03.«/$EC ;
.. XHE * .25

STANDING SHOCK
l.5462E»02. ,

.. 9.8871E»00 ,
1.51126*01 .
1.2990E*01'

• 2.91116*00..
. 1.1774E*00

1.0349E*00^
8.2824E-01--

, 1.6889E*00-

MOLE .FRACTIONS

— - 5.1142E-12
• ,6.7488E-02

4.68S2E-12
'. 6.90S5E-01

• 1.0332E-14
1 .4.55346-13

2.41566-01 .
. . 1.6281E-29 .

. 3.

•REFLECTED SHOCK
2.7152E»02

, • 1.11376*01
2.26956*01
1.60326*01

-•. ."3il299E»00'
' 1.2058E*00

1.0742E*00
. .8.1883E-01 .

. ' 1.47886*00

: .

. 1.3650E-10 '
. • 1.3815E-01

1.25766-10'
6.2912E-01 -
1.6246E-12
l.2J6*E-ll

. • ../2.3273E-01
2.5590E-26 -
0.
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TABLE). -Continued

2 kN/ m

PI - 2
XH2 -

; • • * (.

f -.
T -
RMO "
H -. ' ;
A .
s: • - '
z.-v-. .
GAME
0 i

cpc r i cear cu Ico

E-^ - :• .
H • ; ;
M*

H2 •
H-
HZ»-
HE- . -
HE*
HE»»

PI ' 2
XH2 »

P • v -
T
RHO i •-
Hi- •• I'
A ' -^ i> s
s . : • ••••
i
GAME •
J ...,'.: r

SPC C I E S

E-
H •
H»-
H2
H-..
H2*
HE'
f-E*. ' .
HE**

.OOE*03 N/SU-M,

.75

•MOVING SHOCK
5.4869E»Ol -

B.8584E*00
6.0730E»00
1.0862E»01
2.75036*00
1.1944E»00
1.0200E*00
B.3721E-01
5.5857E»00 •

1 2.6076E-13
•3.9138E-02
2.*383E-13

. '.1575E-01 '
5.9237E-16'-'
1.7528E-1*

• - 2.*5UE-01
. 3.6733E-33

,'3.

.00£»03 N/SO-Mi

.75

.MOVING SHOCK
7.0792E*01-
9.7899E*00

n 6.9074EtOO
I- .1.3560E»01' •

2.8933E»00
1.22716*00
1.0*686*00
8.16816-01
6.«327E»00

6.9923E-12
8.S463E-02
6.5953E-12
6.7172E-01-

. J.7739E-1*
*.2*77E-13
2.3882E-01
l.OWiE-29
0.

USl - 8.00E»03 M/SEC
XHE > .2$

STANDING SHOCK
2.*704E*02
l.H98E»01
2.0*02E»01
1.7315E»01

- 3. 1*54E»00
• -1.2177E»00

1.08126*00
8.1713E-01'
1.65876*00

-MOLE FRACT IONS

.7212E-10

.5013E-01

.5945E-10

.18636-01
• .9771E-I2

• .4655E-11
2.3123E-01

,3.87306-26
0.

REFLECTED SHOCK
*.0135E*02

' 1.23126*01
2.87856*01
2.1725E»01
3.37836*00
1.25056*00
1.13266*00
8.1850E-01
1.49*66*00

1.5371E-09
, 2.3410E-01

1.4261E-09
5.4516E-01
2.76236-11
1.38596-10

: 2.2074E-01
4.031*6-2*
3.28706-85

USl • 9.006*03 M/SEC
XHE » .25

STANDING SHOCK
3. 76*6E»02
1.23726*01
2.66596*01
2.23176*01
3.3986E»00
1.26176*00
l.l«l<iE»00
8.1796E-01
1.66416*00

' HOLE FRACT IONS

1.8<.31E-09
J.4776E-01
1.7176E-09

. 5.33216-01
3.21966-11
1.5770E-10
2.1903E-01
7.5158E-2*
5.7147E-87

REFLECTED SHOCK
5.81616*02
1.3*7*6*01
3.58386*01
2.7*286*01
3.65676*00
1. '29906*00
1.20*56*00
8.2387E-01
1.5363E*00

1.0837E-08
3.3956E-01
1.01*16-08;
*. 52886-01

• 2.67316-10
9.63276-10
2.07556-01
3.6612E-22
1.8555E-T7

PI -2
XH2 "

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
HE*
hE*»

PI • 2
XH2 •

P
T
RHO
H
A
S
I
GAME
U

SPEC I ES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

.006*03 N/SU-M.

.75

MOVING SHOCK
8.8812E*01
1.0559E*01
7.7715E»00
1.65776*01
3.0*236*00
1.26206*00
1.08236*00
8.09926-01
7.28*36*00

0.2553E-11
1.52096-01
5.9292E-11
6.1692E-01
3.51276-13
3.61216-12
2.30996-01
1.11516-27
0.

.006*03 N/SU-M,
•75

MOVING SHOCK
1.087*6*02
1.12*2E*01
8.5998E*00
1.9905E*01
3.1973E*00
1.2993E*00
1.1247E*00
8.0850E-01
8.12476*00

3.3725E-10
2.2179E-01
3.2116E-10
5.5594E-01
2.45*06-12
1.85396-11
2.22286-01
i. 26316-26
0.

USl > l.OOE»0* M/SEC
XHE - ..25

STANDING SHOCK
S.*427E*02
1.34976*01
3.32*56*01
2.79516*01
3.67216*00
1.30926*00
1.21296*00
8.23676-01
1.70726*00

MOLE FRACTIONS

1.19296-08
3.51086-01
1.12036-08
4.4281E-01
2.8220E-10
1.0083E-09
2.06126-01
5.65106-22
3.89956-80

REFLECTED SHOCK
8.14336*02
1.4668E*Ol
4.3095E»01
3.3897E»01
3.9678E*00
l.3511E»00
1.2883E»00
8.3317E-01
1.59966*00

5.7506E-08
4.4756E-01
5.43786-08
3.58396-01
1.7T55E-09
4.9030E-09
1.9406E-01
2.42266-20
2.2442E-73

USl • 1.10E«O4 M/SEC
XHE • .25

STANDING SHOCK
7.49766*02
1.46266*01
3.96206*01
3.41716*01
3.96976*00
1.359*6*00
1.29396*00
8.32726-01
1.76536*00

MOLE rR ACT IONS

5.71156-08
4.5*266-01
5.41266-08
3. 52536-01
1.66906-09
4.65746-09
1.93226-01
2.1966E-20
1.9UOE-74

REFLECTED SHOCK
1.09846*03
1.59496*01
4.98206*01
4.11206*01
4.32066*00
1.40616*00
1.38246*00
8. 46686-01
1.69376*00

2.5674E-07
5.53206-01
2.4556E-OT
2.65956-01
9.1425E-09
2.03316-08
1.80856-01
8.50046-19
4.8001E-68
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• TABLE I. -Continued

fl = 2
XH2 =

p
T
RHl)
H
A

S
I

GAME
U

SPt C t E.S

£>
H
H*
H2
H-
H2*
HE
HE*
HE**

PI = 2.
XH2 = .

p
T
RHJ

H
A
S
I
GAME
U

SPFC 1 6 S

t-
H
H*
H2

H-
H2»
HE
HE*
HE**

COE*C3 N/SU-H. US1 - 1.206*0'. H/SEC ;
75

MOVING SHOCK
1.3059E*02
l.lB76E*01
9.3715E»00
2.3S47E*01
3.3594E*00
1.3388E»00
1.1733E»00
8.0991E-01
8.9582E*00

1.319TE-09
2.V545E-01
1.26206-09
4.9148E-11
1.1650E-11
6.9352E-11
2.1307E-01
1.06616-24.
1.1527E-90

OQE»03 N/Su-M,
75

MOVING SHOCK
l.5432=»02
.2*8UE*Ol
.00676*01
.750le*Jl
.5305F*00
,3803E*00
.22'6E*00

8.1309E-01
9.7B35E»00

*.25UE-09
3.7077E-01
t,. 08216-09
4.2558F-0!
*.35*3E-ll
2.1248E-10
2.0365E-01
1.356<.E-23 .
1.8110E-B*

XHE = .25

STANDING SHOCK
9.9087E*02
1.581<,E*01
*.53HE»Ol
*.0968E»01
4.29966*00
1.4117E*00
1.38286*00
8.45356-01
1.85496*00

MOLE FR ACT IONS

2.3228E-07
5.5368E-01
2.22416-07
2.65536-01
7.74.846-09
1.76246-08
1.8079E-01
6. 08526-19

.7.56156T68

REFLECTED SHOCK
1.43606*03
1.74356*01
5.54696*01
4.9148EV01
4.73846*00
1.4633E»00
1.48496*00
8.67266-01
1.8209E*00

1.1069E-06
6.5309E-01
1.0719E-06
1.78556-01
4.16576-08
7.66016-08
1.6836E-01
2.8963E-17
3.22746T62

US1 = 1.306*04 H/SEC
XHE •= .25

STANDING SHOCK
1.26356*03
1.71466*01
4.98786*01
4.83246*01
4.67756*00
1.46526*00
1.47756*00 .
8.63666-01
1.97696*00

MOL? FRACTIONS

8.91C76T-07
6.4636E-01
8.62756-07
1.84436-01
3.132U-08
5.96386-08
1.69206-01
1.56556-17
2.52176-63 '

R6FLECTEO SHOCK
1.8288E»03
1.93906*01
5.92656*01

. 5.80956*01
5.28296*00

.. " 1.5221E»00
1.59156*00.
9.04426-01
2.00176*00

5.4317E-06
7.43276-01
5.3284E-06
9.9626E-02
1.92056-07

. 2.9531E-07
1.5709E-01
1.3703E-15
4.7386E-56

PI * 2
XH2 =

•P
T
RHO
H
A ' '
s •
1 •,
(.SHE
U

SPECIES

E- • . • .
H .
Ht
H2
H-

H2»
HE
HE*-
H6**

PI = 2.
'XH2 =

P •
T •
HH.O
H .
4

s • •
r .
0»>«E • • •
u

SPFC 1 6 S

6-
H
H*
H2
H- ' ..•

h2»
HE
HE* •
h£*».

.006*03 N/Su-M,

.75

MOVING SHOCK
1.79946*02
1.3097E*01
1.06756*01 '
3.17696*01
3.7126E*00
1.42356*00
1.28706*00
8.17726-01
1.06026*01

1.21966-08
4.46026-01

• 1.1765E-08
3.5973E-01
1.3962E-10
5.7107E-10
l.9W5E-r'JV
1.5771F-22
2.9690E-81

OOE*03 N/Su-Mi
75

MOVING SHOCK
2.0737E»02
1.3722E»01
V.1184E«Ol.
3.6350E»01.
3.90d5E»OC
1.46d46*00
1.35126*00
8.23d8t-0i
1.14136*01

. 3.25106-OB
5.19076-01
3.1510E-J8
I. 95126-01
4.01046-10
I. 40166-19
1.8502E-J1

.1.6046E-2I
1.5860E-78 .

r US1 = 1.406*04 M/SEC '
XH6 - .25

STANUING SHOCK
1.56076*03
1.07816*01

• 5.2805E*01
5.6221E*01-
5.1395E.OO'
1.5191E«00
1.57386.00
8.9368E-01
2.1457E«00

• MOLE FRACTIONS

3.60056-06
.7.29156-01
3.52556-06
1.11996-01
1.21296-07
1.96226^07

. I. 5885E-01 .
4.50316-16
7.4199E-58

REFLECTED SHOCK
2.28646*03
2.26716*01
5.9744E»01
6.83206*01
6.15876*00
1.58I7E»00
1.6880E»00
9.9113E-01
2.2986E»00

4.3796E-05
8.15046-01
4. 34 746-05
3.6770E-02
1.1S57E-06
1.47766-06
1.4810E-01
2.2999E-13
8.2790E-48

US1 • 1.50E*04 M/SEC
•XHE - .25

STANDING SHOCK
1.8673E*03 .'
2.10986*01
5.)266E*01
6.4588E*01

• 5.7787E»00
1.5715E»00
1.6615E*JO
9.52596-01
2.3982E«CO

• 1.8456E-05
. 7.96246-01
1.82(26-05

-5.3260E-02
5.1194E-07
7.0577E-07
1.5046E-01
2.4698F-14
1.7316E-51

REFLECTED SHOCK
2.83756*03
2.53896*01
5.5530E»01
8.0755E.01
7.46676*00

. 1.64006*00
1.7387C.OO
1.0911E*00.

• 2.87086*00

7.83S4E-04
8.47356-01
7.8233E-04.
7.2759E-03
1.04046-05
1.16126-05
1.4379E-01 •
2.7929E-10
1.2588E-36
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TABLE I. -Continued

p • 2 kN/ m

PI = 2
XH2 =

f
T
RHO
H .
4 . .
S
I
GAME
U

SPE C IE 5

t-' ...
H
H*

H2 .
H-
H2*
«
HS»
Hh»*

PI « 2
XH2 =

P
I •
RHO

H:: •' .

A .•• '
S .
I
tAMt '
u ••

SPEC I E 5

E-
H'. • .
H»
H2' • '
H-
H2« '
HE
HE*
hE**

.006*03 N/So-H

.75

MOVING SHOCK
2.36605*32
1.43dbE*01
1.15845*01 .
4.1242E*01
4.1226=*CO
1.51456*00
1.41965*00
B.3210E-01
1.2215E*01 . '

ti. 34916-08
. 5.9119E-01
. 8.1324E-08

2.3271E-01
l.Ci77YE-09
3.2451?-OV
1.7611E-J1
L.4781E-2G

. 8.42B5E-75

.OOc*C3 N/SU-M

.75

MOVING'SHOCK -
2 .6755C»02 ' -

.5128E*Ol

.iaS9F*01

.6445E*OL

.3626=*0a '

.56l5t»OJ.
,491*f *00

8.4357E-01
1.30J7E*01

2.14l4E-r7
6.5395E-31.
2.0963F-07
1.7342E-01
2.7901E-J9

• • 7.30366-09
1.6763E-01

. 1.2954E-19
1.4385R-70

, US1 = 1.60E»04 M/SEC
XHE = .25

STANDING SHOCK
2.1553E*03
2.4871E»C1
5.038CE*01

': 7.3285E*01
. 6.7149E*00

1.619SE»00
: l.'7202E*00

1.0539E»00
' • 2.814eE»00

— HOLE* FRACT IONS

1.4282E-C4
a.3689E-01
1.4233E-04
1.7480E-02
2.5847E-06

. 3.0798E-06
1.4533E-01

. 3.7628E-12

. 1.890IE-43.

, US1 • 1.706*
XHE = .25

STANJINU SI-OCK
"• • 2.4132E»03

3.023CE«01
4.5802E*01
8.2248E*01
7.5776E*00
1.6620E*00
l.7429E»00
1.0898E*00

•• ' 3.36406*00

~ MUL E FR ACT IONS

1.1296E-03
8.49CSE-01
1.1283E-03
S. 18456-03
1.1590E-05
1.28SOE-05
1.4344E-01
5.9877E-10
1.59B7E-35

REFLECTED SHOCK
3.4381E*03
3.7386f*01
5.2323E»01

'.9.43086*01
• 8.18586*00

1.68TTE*00
1.75766*00
1.0197E»00
3.4697E»00

6.50066-03
8.42536-01

•^6. 49396-03
2.1375E-03
4.61066-05
5.27926-05
1.4224E^01
5. 08526-08
1.8833E-28

04 N/S6C

REFLECTED SHOCK
4.01806*03
4.34566*Cl-
5.18916*01
1.07526*02
8.57746*00
1.725TE»00
1.78186*00
9.5016E-01
3.84806*00

• 1.91196-02
6.2314E-01

: 1.9097E-02
'1.1320E-03
9.49316-05
1.1693E-04
1.4030E-01
7.41616-07
2.9705E-24

PI = 2
XH2 *

P
T
RHO
H
A

S
I
GAME
U

SPEC I E S

E-
H
H*
h2
H-
M2*
HE
HE*
h6**

PI = 2
XH2 -

' P '
T
RHO
H
A
S'
t
GAHE
U

SPF C 1 E S

6-
h
H*

H2
H-
H2»
HE .
HE* '
HE**

.006*03 N/SQ-M

.75

MOVING SHOCK
3.0011E»02
1.6011E»01
1.19796*01
5.19566*01
4.6455E*00
1.6089E*00
1.5648E»00
8.6138E-01
1.37846*01

5.9334E-07
7.21906-J1
5.8397E-07
1.18336-01
7.4030E-09
l.6771Er06
1.5976E-01
1.5519E-18
2.3765E-67

.OOE»03 N/SO-M

.75

MOVING SHOCK
3.3433E*02
1.7175E*01
1.16846*01
5.77696*01
5.01176*00
1.65616*00
1.6366E«00
8.9358E-01
1.4540E*01

1.93C2E-06
7. 77936-01
1. 91005-06
6.93346-02
2.1459E-08
4.1624E-08
1.5276E-01
2.6375E-17
1.7438E-62

i US1 - 1.806*
XH6 - .25

STANDING SHOCK
2.65406*03
3.57806*01
4.2260E*01
9.1596E«01
8.05256*00
1.69866*00
1.75526*00
1.03256*00
3.9027E»00

— HOLE FRACT IONS

5.1144E-03
8.45186-01
5.1102E-03
2.09876-03

. 3.2466E-05
3.6675E-05
1.4243E-01
2.3964E-08
1.00836-29

04 M/SEC

REFLECTED SHOCK
4.55926*03
4.80796*01
5.23016*01
1.20666*02
8.92526*00
1.75986*00
1.81316*00
9.13836-01
4.09556*00

3.5735E-02
7.89606-01
3.5687E-02
7.61416-04
1.40916-04
1.85946-04
1.37886-01
3.62926-06
9.26106-22

, US1 - 1.906*04 M/SEC
XHE • .25

STANDING ShOCK
2.8859E»03
4.0634E+01
4.00776*01
1.01526*02
U. 35386*00
1.73246*00
1.77216*00
9.69146-01
4.3022E*00

- MOLE FR ACT IONS

1.37106-02
8.30246-01
1.36S8E-02
1.1447E-03
6.1358E-05
7.2829E-05
1.4107E-01
2.6773E-07
5.99076-26

REFL6CT60 SHOCK
5.0207E»03
5.18086*01
5.2424E*01
1.33836*02
9.25346*00
1.79286*00
1.84866*00
8.9407E-01
4.2625E*00

5.4142E-02
7.5557E-01
5.4059E-02
5.63266-04
1.7820E-04
2.4965E-04

. 1.35236-01
1.06746-05
4.5926E-20
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TABLE I. -Continued

2 kN/

PI = 2-JOE»03 N/SU-M,
XH2 = .75

USl - 2.COE*04 M/SEC
XHE = .25 .

p
f ' • " • .
RMO ' .
H
A ' ' '

S :

I
GA.ME
U

SPEC IE S

E-
H
H* '
H2 ' .
h-

H2»
HE
HE'*
HE**

PI • 2
XH2 =

p
T

RHO
H
A

S
i
GAME
U

S P E C I F S

t-
H
H* .' -
H2
H-

H2» '.
HE
H6» .
H6»»

MOVING SHOCK
3.68726*0?

' f.89686*01
1.1447E*Ot
6.3867E*Ot
5.56b6E*00
1.7016E*00
1.69826*00
9.6267E-01
1.5252£*01

9.09266-06
3.22286-31

• 9.04446-06
3.04946-02
''.8314E-08
1.2652E-07
1.47216-01
1.21526-15
1.23366-56

.006*03 N/SJ-M

.75

MOVING SHOCK
4.D316E»OZ
2.2012E»01
.1. J559E»01
7.02186*01

'6.40155*00
'1.74346*00
1.73465*00
1.07336*00
1.58865*01

7.2163E-05
. d. 40756-01
• ' 7. 20366-05

d.97tbE-03
, 3.90356-07.

5.1712E-07 .
1.441 36-01

' 2.0284E-13 .
. 1.29236-48

STANDING SHOCK
3.06246*03
4.4627E«01

' 3.8214E»01
l.U92E*02
8.623CE*00
l.7657E*00
1.79576*00
9.279BE-01
4.5563E»00

~ HOLE FRflCT IONS

2.63196-02
8.07226-01
2.62956-02
7.40576-04
9.01016-05
1.12886-04
1.3922E-01

•1.31106-06
1.93276-23

REFLECTED SHOCK
5.31136*03
5.48426*01
5.1344E*01
1.4688E»02
9.55416*00
1.82606*00
1.8863E*00
8.8239E-01
4.3734E»00

7.2975E-02
7.2070E-01
7.28556-02
4.3220E-04
2.0306E-04
2.9913E-04
1.32516-01
2.3348E-05
7.6678E-19

t USl - 2.10E»04 M/SEC
XH6 • .25

STANDING SHOCK
3. 11226*03

' 4.78086*01
3.5685E*01
l.2247E*02
8.8766E*00
1.80036*00
1.8242E*00
9.0346E-01 .
4.69C6E»00

~ MOL6 FRACTIONS

4.13S3E-02
7.79496-01
4.1324E-02
5.1889E-04
1.H87E-04

. 1.47C7E-04
1.37C4E-01
4.'0237E-06
9.9986E-22

REFLECTED SHOCK
5.32286*03

' 5.7296E*01
4.82366*01
l.5949E»G2 .
9.8255E*00
1.8617F*00 .
1.92606*00
8.7485E-01
4:4447E*00

9.2026E-02
. 6.8543E-01

9.18696-02
3.3052E-04

. 2.13016-04
3.26976-04
1.2976E-01

. 4.2413E-05
6.3456E-18

PI = 2
XH2. =

p
T
RH3
H
A

S
£
GAME'
U

S P E C I E S

6-
H
H* . .
H2 ' '-' .
M-

H2»
HE
HE*
HE**

.ooe*03 N/SO-M,

.75

MOVING SHOCK.
4.37736*02
2.62066*01
9.56316*00
7.6B21E»01
7.11876*00
1.77996*00
1.7466E»00
t.!071E»00
1.6467E*01

5.8459E-04
3.5319E-01
5.04306-04

•2.5J16E-03
1.8110E-06
2.1008E-06
1.4313E-01
3.56216-11 .

' : 1.7899E-40

PI = 2.00E»03 N/SU-M,
XH2 =

p
T
fcHJ
H

A
S
z
GAME
U

SPEC I E S

E-
H
H.*
H2
M-
H2*
HF

ME*
H6 + *

.75

MOVING SHOCK
4. 73655*02
3.05766*01
8.83506*00
8.37116*01
7.51996*03
1.81185*00
1.75316*00
1.0548E*00
1.70476*01

2.05576-03
8.5J74E-01
2.85516-03
9.5363E-04
5.5395E-J6
6.1604E-06
1.4259E-01
1.76456-09
2.32186-34

USl = 2.20E»04 M/SEC
XHE - .25

STANDING SHOCK
3.09946*03
5.04626*01
3.3081E*01
1.3321E»02
9. 12246*00
l.8354E«CO
1.85666*00
8.88226-01
4.75116*00

MOLE FRACTIONS

' 5.7993E-02
7.4874E-01
5.79366-02
3.8017E-04
1.2674E-04
1.7379E-04
1.3464E-01
9.2250E-06
1.9007E-20

USl * 2.30E*
XHE = .25

STANDING SHOCK
3.1355E*C3
5.2847E*01 '
3.1361E«01
1.4440E*02
9.37246*00
1.86876*00
1.8919E«00
8.7858E-01

. 4.7954E«00

7.5502E-02
7.1630E-01
7.5425E-02
2.91896-04
1.3832E-04
1. 97236-04.
1.3212E-01
1.8053E-05
2.07656-19

REFLECTED SHOCK
5.1989E*03
5.9329E»01

.45606*01

.71876*02

.0075E»01

.89776*00
- . 96656*00 .

8.6996E-OI
4.49036*00

1

1.1069E-01
6.508tE-Ol
1.1050E-01

. 2.5472E-04
2.1315E-04
3.38586-04
1.2706E-01
6.8109E-05
3.3397E-17

0* H/SEC

REFLECTED SHOCK
5.1636E*03
6.12886*01
4.1942E*01
1.8472E»02
1.03306*01
1.93216*00
2.00886*00
8.66776-01
4.53896*00

1.2938E-01
6.1627E-01
1.2914E-01

. 2.00506-04
2.1162E-04.

. 3.4741E-04
1.24356-01

. 1.0394E-04
1.4773E-16
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TABLE I. -Continued

2 Ml m

PI. " 2
XH2 =

P
I
RMO
H
A
s
I
GAME
U

SPECIES

E-
h
H# •
H?
H-
H2»
HE
"•E*
ME**

PI • 2
XH2 >

P -
T
RHO
M
A
S
/
GAME
U

SPEC 1 E S

t-.
h
M*
H2
h-
Hit
HE
HE»
HE**

.OOE*03 N/Su-M.

.75

MOVING SHOCK
5.1262E*02
3.44136*01
8.4*636*00
9.095J6*01
7.7389E*00

1 1.83996*00
1.76375*00
9.06806-01
l.T6ii*E*01

b. 255*6-03
. <i.*l22E-01 '

•B.25*OE-03
4.9B17E-04 .
1. 1*705-05
1.2849E-05
1.4175E-01
2.4151E-08
2.9091E-30

.006*03 N/SO-H,

.75

MOVING SHOCK '
5.54666*02
3.76536*01
8.27766*00
9.8546E*C1
7.9260E»00
1.8663^*00
1.7796E»aO
9.37S4E-01
l.8371E*Ol

1.6977E-02
' '6.2521F-01

'1.6974E-02
3.1880E-04

.1.85U9E-05
2.1358E-J5 '
l.*0*3E-Ol
!.<>5iiE-07
1.9120E-27

US1 = 2.«OE*04 M/SEC
XHE = .25

STANDING SHOCK
3.2775E«03

' 5.5206E«01
3.0752E*01
1.565«E*02
9.6419E«00
1.9000E*00
1.9306E*00
8.7226E-01
<t.8517E*00

MOLE FRACTIONS

9.3997E-02
6.8201E-01
9.38S2E-02
2.3212E-0*
i;«9OE-0*
2.21696-CH
1.2946E-01
3.2710E-05
1.77276-18

REFLECTED SHOCK
5.31586*03
6.3*096*01 .
*.0810E»01
l.,988*E*02
l.C613E*01
1.96516*00
2.05*2E*30
8.6475E-01
*.6077E*00

l.*862E-01
5.80636-01:
l.*831E-01
1.61126-0*
2.1180E-0*
3.6028E-0*
1.215*6-01
1.5717E-0*
6.*82*E-16

US1 • 2.50E*04 M/SEC
XHE « .25

STANDING SHOCK
3.50506*03
5.7566E*01
3.0872E*01
1.6960E*02
9.9280E»00
1.93026*00
1.97236*03
8.68136-01
«.9221E*00

MULE FRACT IONS

1.1314E-01
6.4650E-01
1.13COE-01

. 1.9016E-0*
1.60306-0*
2.47286-0*
1.2670E-01
5.59**E-05
1.2**3E-17

REFLECTED SHOCK
5.6138E«03
6.56766*01
*.0655E*Ol
2.1*18E*02
1.0921E*01
1.9971E*CO
2.1025E*00
8.63686-01
*.£902E*00

1.6817E-01
5.**4*E-01
1.6777E-01
1.3100E-0*
2.122*6-0*
3.7*87E-0*
1.18676-01
2.3519E-04
2.78**E-15

PI • 2.
XH2 * .

P
T
RHO
H '
A
S
I
GAME
U

SPEC I ES

E-. '
H '.
H*
H2 .
H-
H2» '•' .
HE '
HE*'

HE**

006*03 N/Sa-M,
75 ;

MOVING SHOCK
5.99*5E»02
4.03846*01
8.2*51E»00
1.06*96*02
8.12136*03
1.89166*00
1.80036*00
9. 07196-01
1.9094E*01

2.82206-02
8.0**26-01
2. 821 56-02
2.31X136-04
2.5929E-05
3.07026-05
1.3886E-01 ,

' 5.2520E-07
2.002*6-25

US1 » 2.60E*04 M/SEC
XHE - .25

STANDING SHOCK '
3.80156*03
5.99306*01
3. 1456E»01
1.83526*02
1.0227E*01
1.95976*00

"•' 2.01656*00
8.65526-01
4.99466*00

•MOLE FRACTIONS

1.3261E-01
6.10406-01
1.32426-01
1.57656-04
1. 69676-04

. 2.72356-04
. 1.23886-01

9.1303E-05
7.46816-17

REFLECTED SHOCK
6.02346*03
6.80626*01
4.1099E*01
2.30656*02
1.12496*01
2.0287E*00
2.1533E*00
8.63386-01
4.78866*00

.8779E-01

.08146-01

.87266-01

.06906-0*

.11616-04

.8866E-0*

.1575E-01

.47696-04
1.15526-1*

PI • 2.00E*03 N/SQ-«t
XH2 - .75'

US1 • 2.70E»0* M/SEC
XHE • .25

P
T '
RHO,

H '
A
S
I
GAME
U

SPECIE;

E- "
H • •
H*
H2
H-- •'.
H2»
HE •'. '
HE*
HE**

MOVING SHUCK
6.*696E*02
*.2752E»01-
8.2929E*00
1.1*78E»02
8.32596*03
1.9163E*00

• 1.82*86*00
8.88566-01
1.98*66*01-

'4 .12056-02 '
•7.803*6-01

.1197E-02

.7797E-0*

.3016E-05

.0312E-05
•3700E-01
.3976E-06
.9677E-2*

>TANOING SHOCK
4. 15106*03
6.22916*01
3. 2304E*01
1.9825E*02

' 1.053'E«01
1.98886*00
2.06296*00
8.63996-01
5.0881E.OO

MOLE FRACTIONS

1.52C9E-01
5.7428E-01
1.5183E-01
1.3162E-0*

. 1.77086-0*
2.9570E-04
1.21C56-01
1^43166-04
3.89746-16

REFLECTED SHOCK
6.52086*03
7.0551E*01
4.18956*01
2.*817E»02
1.1595E»01
2.06016*00
2.2062F»00
8.6376E-01
4.8932E*00

2.0726E-01
4.7216E-01
2.0656E-01
8.703TE-05
2.0898E-04
3.99S6E-0*
1.12816-01
S.07S2E-04
4. 59126-14
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TABLE I. -Continued

p • 2 kN/ m

PI =• 2.
XH2 = .

P
T
RHO
H
A

s
I
GAME
U

SPEC If S

E-
H
ri+
H2
H-

t-2*
HE
HE* -
hE»*

PI • 2.
XH2 =• .

P
T
RHO
H
A
S
i
GAME
U

SPEC 1 E S

E- ' .
H
H»

H2
H-

H2»
HE
HE*
HE»»

00c»03 M/Su-M,
75

MOVING SHOCK
6.96736*02
4.46625*01
8.3852E*00
1.23416*02
<(.S353E»00
1.9437E*01
l.B522E»30
8.767a5-0l
2.0612E*01

5.5346E-02
7.54116-01
5.5333E-32
l.«362t-04
3.9608E-05 '
4.V820E-05
1.349aE-01
J.0556E-06
1.2019E-22

JOE*03 N/SU-Mi
75

MUVING SHOCK
7.48715*02
4.67tiiE»01
8.50362*00
1.323te*0:>
8.74756*00
1.96505*00
1.8819e»DJ
8.69105-11
2.138BE*01

7.0254E-02
7. 2644"= -01
?.3235F.-02
1.1900E-04
4.55^36-05

' 5.9032t-J5
1.32U4E-01 .
5.853dE-J6
1.2t)66£-21

US1 - 2.80E»04 M/SEC
XriE = .25

STANUING SHOCK
*.5429C*03
6.4662E*01
3.32766*01
2.1367E»02
1.0856E*01
2.018CE*00
2.1112E*00
8.6329E-01
5. 18626*00

MOLE FRACTIONS

1.71E2E-01
5.382SE-01
1.7117E-01
1.0«1E-04
1.8201E-04
3.1617F-04
1.1820E-01
2.1760E-04. .

. 1.8180E.-15

REFLECT60 SHOCK
7.0852E»03
7.30996*01
4.2888E*01
2.6661E*02
1.1952E»01
2.0910E*00
2.26006*00
8. 647 4E -01
5.0099E*00

2.2614E-01
4.3735E-01
2.2521E-01
7.0625E-05
2.04056-04
4.0614E-04

. 1.09896-01
7.2830E-04
1.71716-13

US 1 - 2.90E*04 M/SEC
XHE = .25

STANDING St-OCK
4.9669E«03
6.7025E*01
3.4295E*C1
2.2971E»02

• 1.1181E.C1
2.0472E«CO
2. 1608E*00
8.632tE-01
5.31146*00

I .9055E-01
5.03C7E-01
1.90C8E-01
9.16106-05
1.8420E-04
3.3267E-04
1. 1538E-01
3.2U1E-04
7.6046E-15

REFLECTED SHOCK
7.7081E*03
7.57696*01
4.3923E*Ol
2.8594E*02
1.2330E«Ol
2.1226E»00
2.3161E*00
8.6631E-01
5.13586*00

2.4489E-01
4.02B6E-01
2.4365E-01
5.6474E-05
1.9621F-04
4.06916-04
1.06906-01
1.0390E-03
6.2716E-13

PI = 2.
XH2 = .

P
T
RHO
H
A
S
L
GAME
U

SPcC 16 S

t-
H
H*
H2
H-
h2*
HE
H6»
H6**

PI = 2.
XH2 - .

P

I
RHO
M.
A

S
t
GAME
U

S PE C I E S

f-
h
H»

H2
H-
H2*
HE
HE*
HE**

.)0b»03 N/SJ-M
,75

MOVING SHOCK
8.02796*02
4.85725*01
8.6371E*00
1.41636*02
8.9614?*OU
1.98925*00
1.91366*00
8.6400E-01
2.2170S»01

8.5657E-02
6.S785E-01
8.5630E-32
1.0029E-0-.
5.0911E-05
6.7776E-J5
1.3063E-31
1.0214E-35

' 9.8cJ34t-21

OOE*03 N/So-N
75

MOVING SHOCK
9.1710F»02
5.18536*01
8.92536*00
1.61155*02
9.3916E*JO
2.03?5E*CO
1.9817E.OO
a.4b4CE-01
2.1748E*Ol

•1.1 f09E-Ol
U.3951E-C1
1.17J4E-0!
7.3463 t ;-05
5.V42BE-05
S.3406E-05
1.26135-Jl
2.5638t-05
?.8lJ«oE-lS

, US1 - 3.00E*04
XHE - .25

•M/SEC '

STANDING SHOCK REFLECTED SHOCK
5.4301E«03
6.9418E*01
3.5366E*01.
2.464£E*02
1.15176*01
2.07646*00
2.2118E*00
B. 63816-01
5.41946*00

~ HOLE FRACT ICNS "•

2.0922E-01
4.6854F-C1
2.0860E-01
7.5975E-05
1.6382E-04
3.4515E-04
1.1256E-01
4.643SE-04
2.9506E-14

. US 1 - 3.20E*04
XHE « .25

8.3833E*03
7.85626*01
4.4949E»01
3.06136*02
1.272TE»01
2.15476*00
2.37406*00
8.6846E-01
5.27116*00

2.6330E-01
3.69166-01
2.6161E-01
4.44J6E-05
1.8568E-04
4.0132E-04
1.0183E-01
l.*'28E-03
2.2322E-12

M/SEC

STANDING SHOCK REFLECTED SHOCK
6.4441E*03
7.4299E*01
3.7434E*01
2.dl7tE»02
1.22136*01
2.1349E*00
2.3169E*CO
8.6648E-01
5.6723E»00

2.4510E-01
4.0243E-01
2.43S9E-01
5.0977E-05
1.7524E-04
3.5536E-04
1.06S8E-01
9.2387E-04
3.6645E-13 •

9.8822E»03
8.44776*31
4.6961E»01
3.49086*02
1.3562E*01
2.21846*00
2.4911E*00
8.7408S-01
5.57186*00

2.9789E-01
3.0640E-01
2.9479E-01
2.6345E-C5
1.59046-04
3.7282E-04
9.74806-02
2.8793E-03
2.5590E-11
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TABLE I. -Continued

2 kN/ nT

PI = 2
XH2 -

>.
T .
RHO .
H
A

5 ' '
Z"
GAME
U

SPfc C IE S

E- .
H
H*
H2
\"
H2*
HE.
Hf*
H6»»

PI = 2
XH2 =

P .
T
HHO,

H . .
A
S
Z
CAME
U

SPEC I E S

E-
H .
h*
HZ
H- ..
H2* • • •
HE
H 6 » • • •
H6»*

.OOE*03 N/Sg-M

.75

MOVING SHOCK
1. J391E*03
5.490BE*01
9.2036E*00
1.8193£*02
9.8322E*00
2.0869E»00
2.0561E»00
8. 56286-01
2.5327E*01

1.4903E-01
5.8022E-01
1.4S95E-01
5.4543E-05
6.5072E-05
9.6065E-05 '
1.2153E-01
5.4894E-05
4.741SE-18

,CCE»03 N/Sg-M
.75

MOVING SHOCK
. 1.1687E»03

5.7817E»01
9.4680EtOO
i. 0397E»02
1.0281E*01
2.1366E»00
2.135Ut»00
8.5623E-01
2.6907E»01

1.80*6E-01
5.2190E-01
1.B032E-01
4. 063 5E -05
6.7894E-05
U0523E-04
1.1699E-01
l.054«-0<.
5.2274E-17

. USl « 3.*OE«
XME • .25

STANDING SHOCK
7.5592E«03
7.9397E»Ol
3.9261E»01
3.19«2E»02

' 1.2950E*01
2.1938E»00
2.<>250E»CO
8.7100E-01
5.9373E*00

— HOL £ FR ACT ION S

2.7873E-01
3.40E6E-01
2.7679E-01
3.2676E-C5
1.577<iE-0*
3.4505E-04
l.013«E-01
1.7547E-03
3.7913E-12

04 M/SEC

REFLECTED SHOCK
1.1553E*04
9.1058E»01
4.8595E<-01
3.95&4E>02
1.4471E»01
2.2830E»00
2.6108E»00
8.8083E-01
5.9385E»00

3.3005E-01
2.4939E-01
3.2434E-01
1.4351E-05
1.2754E-04
3.2274E-04
9.0246E-02
5.5099E-03
2.7575E-10

, USl •= 3.60E«0* M/SEC
XHE - .25

STANDING SHOCK
8.7522E«03
8.<>805E»01
4.0722E*01
3.5925E»02
1.3729E»Ol
2.2526E»00
2.534'iE*00
8.7696E-01
6.2723E*00

~ MOL E FR ACT 1 QN S

3.0983E-01
2.8464E-01
3.0642E-01
1.9787E-05
1.3421E-04
3.158JE-0*
9.5419E-02
3.2249E-03
3.4591E-11

REFLECTED SHOCK
1.3369E»04
9.8249E»01
4.9909E»01
4.4493E»02
1.5418E*01
2.3459E»CO
2.7263E»00
8.8751E-01
6.2889E*00

3.5838E-01
2.0132E-01
3.4823E-01
7.3442E-06
9.7720E-05
2.6292E-04
8.1713E-02
9.9855-E-03
2.6084E-09

PL * 2
XH2 =

P
T
RHO
H
A
S
I
GAME
u -

S PEC I E S

E-
H
H»
H2
H-
H2»
HE
HE*
HE»» -

PI - 2
XH2 -

P
T
RHO
H
A

S
Z
GAME
U

SPEC I E S

E-
H '
H4-
H2
H-
H2»
HE
HE»
HE»»

,OOE»03 N/SJ-M.
.7*

MOVING SHOCK
1.3057E»03
6.06716*01
9.70L2E»00
2.2727E»02
1.07445*01
2.1872E*03
2.21B4E*00
U.5763E-01
2.84826*01

2.U30E-01
4.6474E-01
2.110&r-01
2.9958E-05
6.8031E-05
1.1C61E-04
1.1250E-01
1.8964E-04
4.4893E-16

.OOE»03 N/SO-M,

.75

MOVING SHOCK
1.45036*03
6.3496E»01
9.9104E*00
2.5183E*02
1.1219E*01
2.2378E«00
2.3047E»00
8.6019E-01
3.0055E*01

2.4083E-01
4.1009E-01
2.4043E-01
Z. 181 3E -05
6.5839E-05
1.1222E-04
1.0815E-01
3.2405E-04
3.1751E-15

USl > 3.80E*Q4 M/SEC
XHE • .25

STANDING SHOCK
1.0017E»04
9. 0650E»01
4.1805E*01
4.0130E*02
1.4551E*01
2.3112E*00
2.6434E*00
8.8355E-01
6.627CE*00

MOLE FR ACT IONS

3.3825E-01
2.3446E-01
3.3232E-01
1.1242E-OS
1.0833E-04
2.7216E-04
8.86HE-02
5.7645E-03

1 2.8931E-10

REFLECTED SHOCK
1.53*1E»04
1.0640E*02
5.0T67E»01
4.98196*02
l.«455E»Ol
2.4094E»00
2.8400E»00
8.9601E-01
6.72T7E»00

3.8400E-01
1.6082E-01
3.6687E-01
3.4626E-06
7.2089E-05
2. 00 80 E- 04
7.1025E-02
1.7004E-02
2.2750E-08

USl • 4.00E«0* M/SEC
XHE • .25

STANDING SHOCK
1.1358E»04
9.7038E*01
4.2563E*01
4.45*OE»02
1.5411E*01
2.3692E»00
2.7«99E«00
8.8997E-01

~ 6. 9980E«00

MOLE FR ACT ION S

3.6385E-01
1.9115E-01
3.5378E-01
6.0050E-06
8.3763E-05
2.2314E-0*
8.0987E-02
9.9244E-03
2.23C6E-09

REFLECTED SHOCK
1.7464E*04
1.1569E»02
5.1188E«01
5.5504E»02
1.7645E*01
2.4719£*00
2.9490E*00
9.1260E-01
7.2124E»00

4.0672E-01
1.2792E-01
3.8038E-01
1.5216E-06
5.2619E-05
1. 4505 E- 04
5.8530E-02
2.6245E-02
1.7552E-07
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TABLE I. -Continued

pl • 2 kN/ m

ri ' z
XH2 -

P
T
HMO '
H

' A -
S
I-
GAME

'U !

• SPEC 1 E £

E-
H
H»

H2
H- ' '

• H2*
HE . '

. HE«
.HE** .

PI * 2
XH2 -

P
T .
RHO
M .- •
A ' .
S -
I
CAME
U

SPEC IES

E- : •
H
H* .- '
H2 .
H-. ^ '
H2»
HE ,
HE* '
HE»»; •

.OOE»03 N/SJ-M

.75

MOVING SHOCK
I.6015E»03
6.63796*01
1.0075£»01
2.77626*02

• 1.1718E»01
" 2.28926*00

2.39*6E*00
8.63S7E-0!
3.1&10E»qi .

2.69316-01,

3.5738E-01
2.6872E-01
1.5*656-05.
6.151*E-05
l.099*e-0*
1.0386E-01

. >.39*1E-0*
2.0160E-1*

.006*03 N/SU-M

.75

MOVING SHOCK
.7598fit03
.9351E»01
.0205E*01
.046&E>02
.2239E»01

2.340BE..OO
' 2.*86JE»CC

8.68675-01
'3.3159E»01

2.9637E-01 •
3.07*96-01
2. 954*5-01

, 1.064«E-OE -
' 5.5553E-05 .

1.0418E.-0*:
9.965*E-J2

. 8.8174E-0*
1.182*E-13

, US1 = 4.20E*
XHE •= .25

STANDING SHOCK
J.2703E»0*
1.0393E«02'
*.2858E»01
4.9167E»02
1.63G7E*01
2.*263E«00
2.8518E*00
8.9720E-01

- 7.**7«E*00

~ MOLE 'FRACTIONS

3.8654E-C1
1.5517E-01
3.7039E-01
3.0*S*E-Ot

. . 6.29656-05
1.7386E-C*
7.1626E-02
1.6C37E-02

;. 1.5173E^08

C* M/SEC

REFLECTED SHOCK
l.S70*E*0«

. U2687E»02
5.083<!E»01
6.15966*02
1.91546*01

2.53**E»00
3.05516*00
9.A652E-OI
».7905E»00

4.2729E-01
1.0008E-01
3.9066E-01
5.9311E-07
3.816«ErOS
9.7169E-05
*.5263E-02
3.65686^02
1.2901E-06

t Uil - 4.40E»0* M/SEC
XHE • .25

STANDING SHOCK
1.4082E»0*
1.1152E«02
4. 28216*01
5.3983E+02 •
1.7291E»01
2.4823E»00:
2.9<.8?6»CO
9.0ill9E-01 •

. 7.915«E»00 -

• MOLE FRACTIONS

4.0670E-01
1.2572E-01

V 3.8263E-01.
l.*773E-06
4.6782E-05

••. 1.29S5E-0*"
' . - . - 6'.07?2E-02
: 2.398*E-02

' 9.1904E-08

REFLECTED SHOCK
' 2.2133E*0«,

1.4116E*C2
. *.S704E»01

6.83066*02
2.11276*01

2.59«9E*00
3.15*5E»00

.1.00246*00
-8.5775E»00

*.«530E-01
7.6166E-02
3.99WE-01

. 1.9581E-07
2.7911E-05
5.9326E-05
3.3183E-02
*.6059E-02
9.7089E-06

PI = 2
XH2 «'

P
T
RHO
H • -
A
S
I '
GAME
U •

SPEC IES

E-
H
H*
H2
H-
H2*
HE
HE*

PI • 2.
XH2 * .

P

T
RHO '
H ' V

'•A
S ' '. ^
t •
GAME
U

E-
H
H*

H2 .
H-
H2» .
HE
HE*
HE»»

.00c»03 N/SU-M, US1 - 4.606*0* M/SEC

.75

MOVING SHOCK
1.92496*03
7.2*836*01
1.0290E»01
•3.3295E*02 •
1.2791E*01
2.39276*00
2.5808E*00
B.7465E-01
3.*695E»01

3.2201E-01
2.6044E-01
3.2053E-01
7.0349E-06
*.8351E-05
J.5252E-05
9.5436E-02
1.4336E-03
6.6998E-13

,OOE*03 N/SQ-M,
.75

MOVING SHOCK
2.39b7E»03
7.583ciE*01
1.03336*01
3.62*7t*02

.l.3377E*Ol
_2.4**6E»00
2.67576*00
3.31785^01
3.62185*01

3.'*606E-01
2.16706-01
3.4368E-01
4.42B46-06

. 4.04*56-05
' d. 38156-05

9.10986-02
2.3348E-03
3.76726-12 -

XHE = .25

STANDING SHOCK
1.5*41E»0*
1.20056*02

4.22876*01
•5.8976E*02
l.8*43E«01
2. 5374E«00 .
3.0*17E»00
9.3150E-01
8.45266*00

' HOLE FR ACT IONS

4.2*756-01
1.0122E-01
3.9171E-01
6.7150E-07
3.4559E-05
9.2684E-05
4.9211E-02
3.29EOE-02
5.07C5E-07

REFLECTED SHOCK
2.*7296*0*
1.6033E»02
*. 75636*01
7.56756*02
2.3539E*01
2.65*7E*00
3.2*286*00

• 1.0657E«00
9.58026*00

4.6038E-01
5.S627E-02
4.0685E-01
5.2172E-08
2.0573E-05
3.2250E-OS
2.36556-02
5.33586-02
7.95036-05

US1 - 4.80E*04 M/SEC
XHE • .25

STANDING SHOCK
1.67626*04

1.2988E*02
*.1266E»01
6.4139E»02
1.9827E«Ol
2.5900E*00

. 3.1275E»CO .
9.6780E-01

'9.05*6E«00.

MDL E F R ACT IONS

4.40516-01

B.0717E-02
3.9875E-01
2.83C3E-07
2.56**E-05
6.2928E-05
3.82246-02
4.17106-02
2.6122E-06

REFLECTED SHOCK
2.74766*0*
1.8*65E»02
4.49166*01

, 8.37266*02
2.5880E*Ol
2.7125E*00
3.3129E»00

' 1.09*96*00
1.07906*01

4.7177E-01
3.9951E-02
4.12786-01
1.27006-08

.. . 1.5433E-05
1.65926-05
1.7079E-02
5.7780E-02
6.0*806-0*
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TABLE I. -Continued

PI • 2
XH2 •

P ' ''
. T ' ' '.
' RHO I

H
A

s - •
i :
GAME
U

SPEC IBS

E-
H
H*'
H2
H-
H2*

HE'1 ' '
' HE*

HE**

PI • 2
XH2 »

. . t
|i : . ' • '
If. 'J •

''RHO • •
H
A ' '' '

'•S
i-
GAME
U

S P E C I E S

t - : • • •
H1

H*

H2
H- '
H2*.1

HE ' -
HE*
HE**

.OOE*03 N/SO-M,

.75

MOVING SHOCK
2.2750E»03 .
7.94896*01
1.03316*01
3.93216*02
1.3997E*01
2.49636*00

. 2.7703E*00
8. 89696-01
3.7727E»01

3.68366-01
1.76796-01
3.64506-01
2.632~5E'-Ot
i.2409E-05 '
'.07376-05
3.6419E— 02
3.82586-03
2.1496E-11

.006*03 N/S8-M,

.75

MOVING SHOCK
2.46016*03

•8.3502E»Ol
l.0292E»01
4.2521E*02 "

' 1.46466*01
2.5474E*00

• 2.86256*00
8.97446-01
3.9229E»01

3.BB71E-01
1.41486-01
J. 62396-01 '
1.4729E-J6
2.4«70E-05 "

. 5.7179E-05
8.1049E-02
6.28726-03
1.2491E-10

US1 « 5.006*04 M/SEC
XHE = .25

STANDING SHOCK
1.79576*04
1.41616*02
3.95646*01 •
6.94096*02
2.14816*01
2.6407E*00
3.20526*00
1.01666*00
9. 837C6«00

HO LE F R A C T I ON S

4.54C4E-01
6.30946-02

' 4.0480E-01
1.3683E-07
1.9040E-05
4.00036-05
2.87536-02
4.91S3E-02
1.32456-05

REFLECTED SHOCK
3.0227E*04
2.10046*02
4.2765E*01
9.2114E»02
2.7471E»01
2.76426*00
3.36536*00
1.06766*00
1.1985E»01

4.7999E-01
3.01506-02
4.15556-01
3. 83456-09
1.2I58E-05
9.40576-06
1.28166-02
5.8493E-02
2.97836-03

US1 = 5.206*04 M/SEC
XHE =• .25

STANDING SHOCK
1.9048E*04
1.55426*02
3.748CE»01
7.48036*02 .
2.326CE*01
2.68816*00
3.26986*00
1.06466*00
1.07526*01

MOLE FRACTIONS

4.6483E-01
4.8731E-02
4.39S5E-01
3.7463E-08
I. 43796-05
2.43C1E-05
2.1652E-02
5.4740E-02
6.4133E-05

REFL6CT60 SHOCK
3.28626*04
2.32446*02
4.14426*01

' 1.00506*03
' 2.8501E*01

2.80936*00
3.4115E»00
1.02446*00
1.2964E*01

_.

4.87046-01
2.45976-02
4.15076-01
1.6253E-09
1.02566-05
6.2606E-06
S.8209E-03
5.49526-02
8.50866-03

PI - 2
XH2 =

. -t '
P
•T
RHO
H
A
s- '
Z
GAME
U

SPEC'I E S

£-
H
Ht • •

. H2
; H-

H2* .
HE
HE*
HE**

PI - 2
XH2 -
.1

P - •
T ,

rRHO •
-H
•'A

S
I
GAME
U

spec ies

.£-" '_

H
.H*

H2-
H--
H2* '.
HE .
HE*
HE**

.006*03 N/SO-M,

.75

MOVING SHOCK
2.65036*03
8.79336*01
1.02126*01
4.58386*02
1.53166*01
2.59816*00
2.95136*00
9.03846-01
4.06986*01

4.07106-01
1. 11316-01 '
3.9682E-01
7.7550E-07
1.8312E-OS
4.4253E-05- •

' 7.4458E-02 •
1.02496-02
7.3087E-10

.006*03 N/SQ-M,

.75

MOVING SHOCK
2.84746*03

. 9.2764E*01
1.01146*01
4.9281E»02 :

1.5995E*01
2.6478c*00
3.03496*00
9.08776-01
4.21656*01

,.J

4.23416-01
U. 69116-02 - ,

. 4.07266-01 -
. 3.9192E-07

l 1.31236-05 .
3.31336-05
6.62376-02
1.61376-02
4.09256-09

US1 = 5.406*04 M/SEC
XHE - .2.5

STANDING SHOCK
1.99586*04

'1.7140E»02
' 3.50506*01

8'. 02316*02
2.49656*01
2.7340E«00

' 3.32226*00
1.0945E*00
1.18336*01

HOLE FR ACT IONS

4.7325E-01
3.7311E-02
4.1416E-01
1.2558E-08
1.09456-05

' ' 1.42986-05
1.6455E-02
5.85C8E-02
2.89566-04

REFLECTED SHOCK
3.526TE»04
2.52116*02
4.04356*01
l.O870E*03

. 2.9533E*01
2.8517E»00
3.45956*00
9. 9998E-01
1.3699E»01

4. 94166-01
2.1064E-02
4.12506-01
8. 55046-10
B.9920E-06
4.6054E-06
7.38016-03
4.8111E-02
1.67T3E-02

US1 • 5.606*04 M/SEC
XHE - .25

STANDING SHOCK
. 2.08306*04

•1.88436*02
3.28786*01
8.58'09E*02
2.63216*01
2.77626.00
3.36236*00
1.0935E*00
1.2935E*01

MOLE FRACTIONS

4.79536-01-
• 2.91466-02
. 4.16956-01

4.55226-09
• 8.58396-06
8.70506-06

.. 1.2854E-02
6.04156-02
1.08456-03

REFLECTED SHOCK
3.76356*04
2.70206*02
3.«709E»01
1.1711E*03
3.07196*01
2.89096*00
3.5077E*00
9.9567E-01
1.4381E*Ol

5.0109E-01
1.8583E-02
4.0904E-01

• 5.1295E-10
8.0848E-06
3.6071E-06
5.3T47E-03
3.9735E-02
2.6163E-02
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TABLE I. -Continued

2 kN/ irf

PI = 2
XH2 =

p
T
RHO
H
A
s
i
GAME
u

SPECIES

E-
h
H*
H2
H-
H2t
HE

HE * '̂
Hfc**

Pl * 2
XH2 -

P

T
RHU
H
A

S
2
GAME
u

SPEC IE S

fc-
H
H*

M2
h-

H2*
HE
HE*
HE**

.OOE»03 N/Sd-M,
,75

MOVING SHOCK
3.050«»03
9.80316*01
9.99<.8E*OJ
5.2645E*02
1.6712E*9l
2.6969E»00
3.11366*00
9. 1494F.r01
4.3620E*01

V.3800E-01
6.7710E-02
4.1396E-01
1.9183E-37
V.2419E-06 " '
?. 41416-05
5.6266E-02
E.4023t-02
2.1334E-08

,D:>E*03 N/SO-Mi
.75

MOVING SHOCK
3.2603E*03
1.0374E.02
9.9620E*JO
5.05316*02
1. 7503E»01
2.7A«3E*0 |;
3 .1B6be»00
S.2670E-01
4.5061E»01

i.50U7E-01
5.29'2E-02
"..176dE-01
•).2169E-OB
6.<.7diE-06
1.727^t-05.
4.5270E-02
3.3179E-02
1.00»6E-07

US1 = 5.80E*
XhE « . .25

STANDING SHOCK
2.1672E«04
2.05««E»02
3.1061E»01
9.1i«.7E»02
2.7255E»Ol
2.815BEOO
3.3963E*00
1.06«6E«00
l.A012E«01

MOLE FRACTIONS

4.847«£-Cl
2.3492E-02
4.1815E-01
l.B8<.5E-09

'" " 6.9465E-06
5.64C7E-06
1.0216E-02
6.0186E-02
3.2050E-G3

04 H/SEC

• REFLECTED SHOCK
, 3.9960E»04

2.8870E»02
3.8934E*01
1.2583E«-03
3.2136E*01
2.9294E»OC
3.5556E»00
l.0060F»Q.O
1.5073E»01

5.0782E-01
1.6482E-02
4.0538E-01
3.1880E-10
7.23S6E-06
2. 86 826- 06
3.6734E-03
3.0838E-02
3.5801E-02

USl » 6.00E»0* M/SfC
XHE - .25

STANUING SHOCK
2.25'(bE*04
2.2141E«03
2.9734E*01
9.752«e«02
2. 7942E»01
2.B52«E»00
3.<,293EtOO
1.0283E»CO
1.493JE»01

*.89t9E-Oi
1.9721E-02
4.1768E-01
*.235EF-10
5.«6UCE-06
3.97l<iE-06
H.1825E-03
5.7<.23t-02
7.29t9E-03

REFLECTED SHOCK
4.2253E+04
3.C<J87E*02
3.7996E»01
1.3480E.03
3.3dl7E»01
2.9674E»00
3.6004E*00
1.0284E»OC
1.5760E*01

5.1394E-01
1.4527E-02
4.0209E-01
1.9659E-10
6.3564E-06
2.267BF-06
2.3086E-C3
2.2397E-02
4.4732E-C2

PI = 2.005»03 N/Su-H
XH2 -

p
r
Rhn
H
A
s
I
GAME
U

SP£ C IE 5

t-
H-
h*

H2
H^

h2»
HE
HE*
HE**

PI •= 2
Xh2 =

P

T
kHfl ,
H
A,

S
t
OAMt
U

SHEC I E S

l-
h ' .
H*
H2 .
(-- '
H2» .
Ht

Ht«
Ht **

.75

MuVING SHOCK
3.47476*03
1.1015E*J2 .
9.&935£*0a
6.0335E*02
1.8439E*01
2. 7902 E*00 .
? .2542c*DO
9.4847E-01

. 4.6477E»0:

•..6224E-01
4.1322E-C2
4.1939E-01
4.2350E-CB
4.4899E-06
1.20125-05
3.4180E-02
4.2644E-02
4.4734E-07

,OOE»C3 N/Sj-Mi
.75

MOVING SHOCK
3.6910E*03
1.1T(55*Q2
9.4561E*OJ
6.4246EO2
1.959dE*01
2.8349E*OJ
3.3150E*00
9.U396E-01
4.7biat>01

4.721TE-GI
3.1761S-02
4.2071E-01
1.7805E-OB
3.04?6t-06
7. 952 oE -06
2.4JJtt-J2
5.1377E-32
2.0112E-J6

USl = 6.20E»04 H/SEC
: XHE * .25

STANUING SHOCK
2.34B3E*C4
2. 362iE«02
2.B6B6E>01
1.0174E*03
2.8640E*01-
2.dB92E*00
3.4649E*00
l.002CE*00
1.5692E*01

MOLE FR ACT I ONS

4.94S4E-01
1.7066E-02
4.1584E-01
5.146SE-:10
5.1076E-06.
2.9747E-06
6.4669E-03
5.2271E-02
1.3414E-02

1

REFLECTED SHOCK
4.4495E»04
3.3202E*02
3.6825E»01
1.4«.40E*03
3.57T9E»01
3.0051E»00
3.6393£»00
1.0595E*00
1.6637E»01

5.1913E-01
1.2613E-02
3.9955E-OI
1.1672E-10
5.4013E-06
1.7573E-C6
1.3106E-03
1.5182E-02
5.2203E-02

USl - 6.40E«04 M/seC
.XHE = .25

STANDING SHCCK
2.4257E»04
2.5021E«02
2.7671E»C1
1.1310E»03
2.9460E*01
2.925SE*00
3.5034E»00
V.9005E-01
1.63065*01

5.0049E-01
1.5016E-02

' 4.1313E-01
3.0998E-10
4.4930E-06
2.30t5E-06
4.9629E-03
4.5425E-02
?.0971E-02

REFLECTED SHOCK
4.6288S»04
3.5T78E»02
3.52&1E«01

.5401E>03
.785CE»Ol
.04216*00
. 6691E.OO
.0913E»30
. 7460E»01

5.23C5E-01
1.0768E-02
3.98O4E-01
6.6621E-11
4.4024E-06
1.3296E-06
6.8758E-04
9.B870E-03
5.7562E-02
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TABLE! -Continued

2 kN/ m

PI = 2.
XH2 -

p
T .
RHO
H •
A
S
£
GAME
U

SPEC IE S

E- . .
V-
H*
H2 •
H-
H2* -
HE - •
HE*
Ht«*

PI = 2.
XH2 T .

- - ' . - .

P ' , ; ' :

T " • - .
RK! •..
H ' • ^
A' -
S
I ,. .
GAME
U

SPEC IE S

E- ' • '
H
H*
H2
H-
H2*
HE '
HE*
HE**

OOE*C3 N/SO-M,
75

MOVING SHOCK
. 3.9093E»03

l.2709E*02
9.1386E»00
6.8264E»02
2.1013E»01
2.8779E*00
3.3660E*00
1.0322E»00
4.9122E*01

2I3B98E-02 •
4.2 172ErC L '
6.63S6E-09 •
2.0237E-06 •
4.941 5E-06
1.5900E-02
5.8362E-02- .
9.5414E-06

OOE*03 N/SU-M,
75

MOVING SHOCK
4.1288E*03
,1.3798E*02-
8.7928E*OU
7.2385E*02 • •'
2.2499E*01
2.9167E*00
3. 40 30E*0 J
l.0781E*00
5.0355E*01

4.8575E-01
1.7994E-02
4.2278E-01

• 2.3472E-09
1.3889E-06
2.98S6E-06 •
1.0541E-02
6.2880E-02
4.3666E-C5

US1 = t.60E*04 M/SEC
XHE • .25

STANDING SHOCK
2.4813E*C4
2.6336E«32

- 2.6598E*01
. 1.165tE*03

3.0393E*01
2.9613E*00
3.5422E*QO
9.9018E-01

HOLE FRACT IONS

5.0596E-01
1.3331E-02

. 4.1012E-01
1.9594E-10

. 3.95C9E-06
1.8237E-06
3.6B66E-03
3.7937E-02
2.8953E-02

REFLECTED SHOCK
4«7749E*04
3.8846E*02
3.3296E*01
1.6438E»03

'4.0047E *01
" 3.0810E*00

3.6918E*00
1.1183E*00
1.8573E*01

5.2597E-01
8.9501E-03

• 3.9735E-01
3.5395E-11

- 3.3989E-06
9.6688E-07
3.2580E-04
6.1615E-03
6.1231E-02

US1 = 6.80E»04 M/SEC
XHE = .25

STANDING SHOCK
2.5209E*04
2.7624E*02
2.5497E*01
l.2301E*03
3. 1434E *01
2.9957E*00

" 3.5791E*06:
9.9937E-01
1.7352E*01

HOLE FRACT IONS

5.11C6E-01-.
1.1881E-02
4.0721E-01
1.2704E-10

. 3.4591E-06
1.4566E-06
2.6432E-03
3.0563E-32 "
3.6643E-02

REFLECTED SHOCK
4.8854E»04

' ' 4.2105E»02
3.1304E*01

1 l.7482E*03
•4.208«E»01
3.1178E*00

• 3.7066E*00
1.1348E»00
1.9667E*01

5.2787E-01
7.4209E-03
3.9726E-01
1.9008E-11

1 2.5780E-06
T.0516E-07
1.5536E-04
3.9633E-03
6.3328E-02

PI = 2.
Xh2 = .

L

'P

T
RHO
H
A
S
I ' '
GAME
U

c per le Cor 1 1, 1C J

E-'
H;~. ...
H*
H2 '
H-
H2*
HE
HE* "' '
HE««

OOE*03 N/SU-M
75

MOVING SHOCK
4.3506E*03
1.5096E*02
8.4029t«00
7.6609E*02
2.3933E*01
2.9545E»00
3.4298E*03
l.L063E»00
5.1545E*01

4.8977E-01
1.3500E-02
4.2384E-01
7.B931E-10
9.8560E-07
1.7520E-06
7.1595E-03
i.5532E-02
1.9U71E-04

. US1 =• 7.00E*04 N/SEC
XHE * .25

STANDING SHOCK
2.5396E«04
2.9027E*02
2.4201E«01
1.2963E»03
3.2668E*01
3.0318E*00
J.6152E*00
1.0170E*00
U7864E«01

~ MOLE FR ACT [QNS

5.15S3E-01
1.0459E-02
4.0446E-01
7.9680E-11
2.9496E-06
1.1393E-06
1.7625E-03
2.3309F-02
4.4082E-02

REFLECTED SHOCK
4.9511E*04
4.5«34E*02
2.9322E*Ol
1.8534E»03
4.3944E»Ol
3.1528E*00
3.116SE400
1.1«37E»00
2.0731E*01

5.2913E-01
6.1719E-03
3.9743E-01
1. 0*86 E- 11
1.9408E-06
5.1947E-07
7.7085E-05
2.6809E-03
6.4509E-02
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TABLE I. - Continued

5 kN/ nt2

PI = 5.005*03 N/Stl-M,
XH2 = .75

US1 = *.COE»03 H/SEC
XHE = .25

P
T
RHO
H
A

S
i
GAME

U

CDP r IP ̂ir L 1, ltd

E-
H
H*

H2
H-
H2«
liV.

*-~ <
!-<h--'*

^ 1 = 5

/.t-.i ~

t!

f

RHO
H
A
S
2
GAME
U

S PEC 1 E S

E-
H
H*

H2
H-
hi*
HE

HE*
HE**

MOVING SHOCK
1.3047E»01
3.29biF*00
3.9558E*00
3.3724E*00
1.807Gf*00
1.070) E*00
;.OOOOE*OO
9.8990E-01
2.4984E*00

1.5401E-52
1.4232E-09
2.7852E-20
7.5000E-01
l.0931t-58
V.7531E-20
2.500JE-01
5.69U2E-65
0.

.005*03 N/Sii-M

.75

MOVING SHUCK
2.05586*01
4.59485*00
4.474:5»J3
4.76195*00
2.1151E*00
1.10536*00
1.000CE*Or!
9.7362E-01
3.2449E*00

6.19456-35
1.1513E-06
5.1555fc-20
7.5000E-01
1.2711E-39
2.3U28E-20
2.5000E-01
1.6614E-54

3.

STANDING SHOCK
2.7312E»01
4.15076*00
6.5808E«00
4. 2792E*00
2.0162E»00
1.0721E«00
l.0000£«00
9.7938E-01
l .497SE*CO

~ HOLE FRflCT IONS

2.7911E-37
2.81686-07
4.1637E-20
7.50COE-01
5.2614F-42
3.3746E-20
2.50CCE-01
4.16S6E-56
0.

f US1 - 5.COE*
XHE = .25

S T A N D I N G SHOCK
5.3742E*01
6.15S2E«00
8. 7242E*00
6.5247E«00
2.4217E»00
1.1099E*00
1.0001E«00
9.5205E-01
1.66C4E*00

- KOLE FRACTIONS

1.1250E^20
2.8120E-04
6.8010E-20
7.4975E-01
5.5656E-24
1.8618f-20
2.49S6E-01
3.8824E-46
U.

REFLECTED SHOCK
6.7751E*01
5.S'03E*00
1.1346E»01
6.30506.00
2.3886E+00
1.09186*00
1.00016*00
9.5557E-01
1.3384E»CO

r

8.6191E-22
1.5835E-04
5.6932E-20
7.4986E-01
3.9628E-25
1.9307E-20
2.4998E-01
7.0157E-47
0.

03 N/SEC

REFLECTED SHOCK
1.1955E*02

' 8.3325E*00
1.4285E»31
9.3311E*00
2.7350E»00
1. 13266.00
1.00456*00
8.9375E-01
1.4818E.CO

4.8754E-15
8.8797E-03
3.9731E-15
7.4223E-01
B.4250E-18
9.1D81E-16
2.4889E-01
1.4687E-33
0.

PI * 5
XH2 -

f
T
RhJ

H
A

s
L
CAME
U

SPEC IE S

E-
H
H»
H2
H-

"2*
HE '
HE*
HS»»

PI - 5
XH2 "

f ' .
I
KHO
H
A ' •'
S
I
GAME '
U

SPEC IPS

E-
H
Hf ' .

H2
H-
H2»
HE
HE»
hE**

.036*03 N/SU-M,

.75

MOV INI; SHOCK
2. 98o8E*Ol
6.1054E*00
4.89UE»00
6.4644E*OT
•2.4106E»00
1.1389E*00
l.0002E«03
9.5162E-01
3.99125*00

1.1799E-20
3.326dE-04
7.2063E-:0
7.4971E-01
J.9165E-24'
1.5UOE-20
2.4996EO1
1.31S1E-46
).

.00c*03 N/Su-M,

.75

MOVING SHOCK
4.1lUE»Oi '
7.6950E»00
5.3260E»00
8.48806*00 '
2.&389E*00
1.1710E*OD
l.J031E»00
9.0219E-01

. 4 .7533E*0)

a-Obd^E-ls
1 6.1075E-03

7.1328E-16
7.4466E-01
1.3194E-1B
J.49S3E-17
2.4924E-01
1.4807E-37
3.

US1 - 6.COE*03 M/SEC
XH6 » .25

STANDING SHOCK
9.2686E*01
8.337aE*00
1.1060E*01
9.3744E»00
2.7295E»00
1.1468E*OC
1.00516*00
8.8900E-01
1.7606E*00

MOLE FRACTION!

1.0740E-1*
1.0145E-02
9.2389E-15
7.4112E-01
4.0124E-17
1.5416E-15
2.4873E-01
7.9931E-35

•0.

US1 * 7.COE*
XHE * .29

STANDING SHOCK
1.51G3E«02
1.0143E*01
1.4481E*C1
1.2923E*01
2.9584E*00
1.18456*00
1.0283E*00
8.3911E-01

- 1.7435E»00

HOLE FR ACT ION!

6.3353E-12
5.5033E-02
5.5957E-12
7.0185E-01
6.6906E-14

' 8.0651E-13
2.4312E-01
3.35E4E-29

0.

REFLECTED SHOCK
.8514E»02
,0170E»01'
.TT*OE»Or
. 2834E*01
.S651E*00
.1722E*00
.0262E»00

8.4239E-01-
1.5225E*00

5.9853E-12
5.1029E-OZ
5.2250E-12
7.0535E-01
7.097*6-1*'
8.3U9E-13
2.4362E-01
3.5397E-29
0.

03 M/SEC

r

REFLECTED SHOCK
2.'7059E»02

' 1.1598£»01
2.189*E»Ol
1.69126*01
3.1975E»00
1.2137E*00
1.0656E*00
8.2723E-01'
t.5302E»00'

2.2232E-10
' 1.23HE-01

1.9784E-10"
' 6.*22BE-01

*.7723E-12
' 2.925*E-ll
' 2.3*61E-01

1.9142E-25
. 0.
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TABLE I: - Continued

p. - '5kN/m

PI « 5.
XH2 = .

• •— - -

P •'.'
T
RHO
H . -

* • • . - .
S-. . -
z .. .
GAME
U

SPEC 1 E S

E-" • ' .
h
H*'

HZ ......
N- . .
H2»
f-E
HE*
HE+*

PI « 5.
XH2 = .

P • "•', '
T* '. ;" •
RHO .... ,
H. -.*.'.;.".
A
S
I
GAME, ' .
U

SPEC I E S

E- . ' ': '. '
H.
h» ,
H2
H- . .. .
H2»
HE ., , ' .
hE»
HE»*

OOE*03 W/SJ-M
75

MOVING SHOCK,
5.46*lE»Ol .
9;o*9lE»00
5.9447E*00,
1.0B50E»OI
2.7948E*00
1.2028E»00
1.J157SK30 .
8.4',79E-01
5.5621E»Ol'

J.0257E-13"
1.0979E-02
2.7429E-13
7.2289E-01,
1.2430E-15
2.9527E-.14,

- 2.46l3Er01
3.6237E-32
).

-• ?-. i • - " • . - . i
OOE»03 WSO-H
75

MOVING SHOCK
. 7.0435E»01 .
i.010<.E»Oi
6.7041E>00
1.35<.4E»Oi;,

,2.9459E»30 "
1.2359EtOO
l.0398E»00
8.2601E-01'
6.3998E+00

9. 9 36 9E:- 12
'.6628E-02
4.1230E-12
6.d295E-01

. 7.0697E-14 '
" 8.8458E-13

2.4042E-01
.. 6.4928E-29

J.

, ilS'l •= 8.COE»03 M/SEC
XHE - .25

STANDING SI-OCK
. 2;3758E»02

.1605E«01
,:9130E*Ol
.7191E«01
.2018E«00
.2249E»00

1.0702E»00
..' . 8.2542E-01

1.7268E»00

— MOLE FRACT I CMS

2.4597E-10
1.3126E-01 '
2.2048E-10.

• •.,. 6.3515E-01
, , 4.9H66-12

' 3.0405E-11
".' 2.33596-01

1.9223E-25
' 9.4205E-92

i ' US1 « '9.00E*
XHE - .25

STANDING' SHOCK
3. 5900E»02
1.2919E»OV

. 2.4667E»Cl"
2.2148E»01
3.4660E*60
1.2684E»00'

. 1.1265EtOO
8. 2544E-01
1.7377E»00

~ MOLE FRACT t ONS

2.9918E-09'
.2.2462E-01

' 2.7132E-09
' "5.5346E-01

.9.1757E-U
' 3.7029E-10

2.21S2E-01
5.6230E-23
7.7305E-84

REFLECTED SHOCK
3.9407E*32
1.2911E»01

' 2.7239E»01
2.1787£»OI
3.4575E*00

• 1.2583EtOO
, 1.1205E»00

8.2630E-01
1.5538E»00

2.7605E-09
2.1510E-01
2.4903E-09
5.6179E-01.
8.9211E-11
3.5935E-10
2.2311E-01
5.1681E-23
2.4096E-83

03 M/SEC *

REFLECTED SHOCK
' 5.6580Et02"

l.*215E»01
3.3472E*01
2.7488E>01
3.7501E»00
I. 3064E»00
1.1892E»00

. 8. 3196E-01
1.603*E»00

. 2.0339E-08
3.1817E-01'
1.8609E-08

' 4.7160E-01
8.9316E-10

. 2.6236E-09'
2.1023E-01
5.1476E-21
2.6988E-76

PI = 5.
XH2 = .

- _
p j
T"
RHO

H^
A, . "

s*
I l "
GAME
U

SPEC I E S

E-;'
H - ,'
H+V ..'
H21; ' . .
H- ; ' ' '
H2 +
HE)
HE*
HE»»

PI « 5.
XH2 >

9' '
V,
RHl)
H"
A:.
s: ' .
i~ '
G'AME\ '•
u'1

SPEC t E S

f-l ' " '
h - .
H+1 ' . '
H2- ', "'
Hr!
HZV •- '•
HE" .
HEV '
HE *+

OOE»03 N/SU-M
75

MOVING SHOCK '
8.B308E+01

. 1.0976E+01
7.4991E+00
1.6556E+01

' 3/1029E+00
1.2709E*00
1.0730E«-00
8.1759E-01

1.0197E-10
1.3599E-01
9.4373ET11.

. 6.3101E-01 .
1.0383E-12
8.6351E-12
2.3300E-01.

. 7.8941E-27

OOE+03 N/SU-N
75

MOVING SHOCK
1.0818E»02
1.17'i9E»Ol
8.2702E*00

;, 1.9885E*01
' 3i 26636*00

1.3080E»00
1.1133E*00

, 8.1562E-01.
a.0827E*00'

. 2.0355E-01 '
S.5996E-10.

.. 5.7189E-01
7.9844E-12
4.8458E-11
2.2456E-01 :

' 5.1030E-25'
2.5574E-91

. US1 = 1.00E*0*
XHE « .25

M/SEC' '

STANDING SHOCK REFLECTED SHOCK
.5.1569E»02
1.4175E+01
3.0*65E*01-
2.7728E*01
3.7512E*00
1.3150E*00,

: 1.1942E*00
' 8.3127E-01 .

1.7879E*00

~ MOLE FRACT IONS **~

2.0301E-08
3.2517E-01'
1.8639E-08

. 4.6548E-01
8.4104ET10
2.503eE-09 .
2.0935ET01
4.43I4E-21
1.2853E-75

. US! • 1.10E*0*.
XHE • .25

7.8703E*OZ
l.5553E*01
3.9857E»01

. ,3.3957E«01

. 4.0774E+00
1.3575E»00

. I. Z696E+00
' 8.4195E-01

1.6752E»00

1.0870E-07
4.2473E-01 .

. J.0097E-07
' 3.7836E-01

5.9363E-09
1.3669E-08
1.9691E-01
2.5509E-19
4.9650E-70

M/SEC

STANDING SHOCK REFLECTED SHOCK
7.0900E*02
1.5«40E*Ol

... 3.6111E«Ol
3.39"24E*01

'. 'i.0631E»00
1^ 3641 E+00
1.2716E«00

. 8'.4084E-01
' '- l.8523E«00

1.0063E-07' '
4.2713E-01'

' 9.3686E-08 '
'' 3.7626E-01

5.I360E-09
• t .2083Er08, :
l.96t!E-01 •
1.9560E-19
3.20C3E-70

1.0593E+03
l.6997E»Ol
4".5797E+01
4.1228E+01
'4. 4506E*00

' 1 .411 5E +00
1.3608E+00
8. 564 IE -01
1.7799E+00

, - 4.8850E-07
5.3022E-01'
4.6120E-07
2.8605E-01
3.06Z2E-08

"' 5.7923E-08
1.8372E-01'

' 8.9258E-18
4.9119E-64
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TABLE I. - Continued

5 k N / m

PI = 5.
XH2 <*. .

P
T- '-
RHO
H
A

s
z
GAM6
U

SPEC IES

E-
H
H»

H2
H-
H2»

HE
Hit
HE**

PI - 5.
XH2 -

P
T
RHO
H'
A

S
i
OAMF
U

S PEC 1 E S

t-
h
H*
H2
H-
H2»
HE
HF*

HE** • '

OOE*03 N/SO-1,
75

MOVING SHOCK .
1.29936*02
1.24666*01
8.98536*00
2.35246*01
3.4372£*00
1.34716*00

-.1.1600E»00
8.1699E-01
8.91275*00

2.4629E-09
2.7583E-01
2.3116E-09
5.0B65E-01
j.9UObE-ll
1.9110E-10
?.1552E-01
1.04996-23
d.B6<S4E-t>5

OOE*03 N/SO-M,
75

MOVING SHOCK
1.5)56E»02
1.315dE*01
9.6269E*30
2.74776*01
3.6175E*00
1.3680E*00
1.2123E*00
B.20?6E-01
9.7351E*OC

d. 26B86-09
3.5029E-J1
7.8133E-09
4.43496-01
1.5511E-10
6.1061E-10
2.0621E-01
1.7069E-22
6.279l fc-82

US1 = 1.20E*
XHE = .25

STANDING SHOCK
9.3421E*02
1.6760E«01

. 4.10846*01
4.0678E*01
4.4068E*00
1.<.15CE*00
1.3567EOO
8.5401E-01
l.9510E*00

1 MOLE FRACT IONS

*.0828E-07
5.256(6-01
3.8564E-07
J.8987E-01
2.3765E-06
4.64C9E-08
1.8427E-01
5.198?E-18
4.73d?E-65

04 M/SEC

REFLECTED SHOCK
1.3814E»03
1.8651E»01
5.C726E«01
4.9304E*01
4.a886E*00
1.46746*00
1.46026*00
B.7754E-01
1.92016*00

2.0478E-06
6.33286-01
1.965BE-06
1.98506-01
1.35596-07
2.17566-07
1.71216-01
2.73036-16
1.6611E-58

US1 - 1.306*04 X/SEC
XH6 •= .25

STANDING SHOCK'
1.1883E*03
1.8218E*01
4.5055E*Ol
4.79896*01
4.7965E«00
1.4669E*00
1.4477E»CO
8.72316-01
2.0821E.OO

HOLE PRiCT ICfvS

1.5168E-06
6.1850E-01
1.45406-06
,?.0881E-01
9.3372E-08
I.5H1E-07
1.72496-01
UldllE-16
1.42296-59

R E F L 6 C T E O SHOCK
1.7548E*03
2.0753E»C1
5.4071E*01
5.82846*01
5.44166*00
1.5245E*00
1.5638E*00
9.1239E-01
2.10856*00

9.1*286-06
7.21076-01
8.96B6C-06
1.1905E-01
5.782BF-07
B.0247E-07
1.5986E-01
1.0254E-14

1.4890E-52

PI = 5.
XH2 «

P
T
RHO
H
A

S
I
OAK 6
U

S PG C IE S

6-
H
H*

H2
H-

H2*
HE
HE*
HE»»

OOE»03 N/SU-M
75

MOVING SHOCK
1.7932E»}2, .
l.3844=»01

1.0183E»Ol
3.1742E*01
3.80926*00
1.43056*00.
1.2699E*00
B.2534E-31
1. 05406*01

2.42156-08
4.250BE-01
2.3037E-C8

•3.78056-01
3.0703E-10
1.6»44E-09
1.96db£-01
2.0448E-21
7.2B34E-78

t US1 - 1.406*04 M/SEC
XH6 « .25 "

STANDING SHOCK
1.46376*03

. 1.99456*01-
4.76336*01'
5.5822E4011

5. 25866*00 :

1.51916*00-
1.5407E«00;'
8.9987E-01
2.25696*00

~ HOLE FfiACT ICNS

5.65586-06
7.01916-01
5.50016-06
1.35826-01
3.37906-07
4.9364E-07
1.6226E-01
2.82466-15
5.1093E-55

REFLECTED SHOCK
2.18466*03
2.3952E*C1
5.49116*01
6.84406*01
6:24716*00
1.58216*00
1.66106*00
9.80936-01
2.39566*00

5. 58576-05
7.95756-01
5.5256E-05
5.3623E-02
2.7981E-06
3.39946-06
1.50516-01
8.27936-13
1.59836-45

PI • 5.00EO3 N/SQ-M,
XH2 - .75

US1 - 1.906*04 M/SEC
XHE ' .25

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P
T
RhO .
h
A
S
I
GAME
U

SPt C I E S

E-
H
H*

H2
h-

H2*
HE •
HE*
HE**

2.0636E»02
1.4546E»01
1.36496*01
3.632JE»01

.0152E*00

.47456*00
.3323E»CC
.3H3t-H
.1357^*01

6. 450 7E -08
4.9cJ7BE-Dl
0.17BOE-CB
3.1357E-01
1.46J2E-09
4.1874E-09
1.8765E-01
1.U474E-20
2.34166-73

1.75136*03
2.22296*01
4.83726*01 •
6.41546*01
5.85516*00 '•-
1.57016*00
1.62876*00
9.46926-01
2.50186*03

HOLE FRACT ICNS •»•—

2.3924E-05
7.7193E-01
2.35616-05
7.4522E-02
1.2347E-06
1.S974E-06
1.53506-01
9.2744E-14
1.0627E-49

2.69346*03
2.98706*01
5.22816*01
8.05076*01
7.44566*00
1.63896*00
1.72476*00
1.07606*00
2.89876*00

5.96S4E-04
8.38596-01
5.949B6-04
1.52286-02
1.75936-05
1.95526-05
1.44956-01
2.73086-10
2.24506-36
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TABLE I. -Continued

• 5 kN/ m

' PI - 5
XH2 ='

p.
T

. RHO . '
H
A
S
I
GAME .
•u

SPEC IE S

E-
. H • '
• H»
H2
H- •
H2»
HE •'
HE* . .
HE**

PI = 5
XH2 =

P
T
RHO
H
A
S
I
CAME
U

S P E C I E S

E-
H
H»
h2
H-
H2*
HE
HE*
HE**

.OOE*03 N/SO-M,

.75

MOVING SHOCK
• 2.3545E*02:

l.S288E»01
1.10106*01
4.1210E*01
4.23.97E»00
1.5196E*00
1.39886*00
8.40566-01
1.2155E*01

1.6506E-07
5.7017E-01
1.5919E-07
2.5UOE-01
3.9027E-09
9.76H6E-09
1.7873E-01
1.7020E-19
9.5103E-71

.OOE*03 N/SQ-Mt

.75

MOVING SHOCK
2.6625E*02
1.6104E*01
1.1257E»01
4.6409E»01
4.4895E*00
1.5654E*00
1.46866.00
8.52226-01
1.2943E»01

4.1676E-07
6.3816E-31
4.0476E-07
1.9161E-01
9.9532E-09
2.1948E-08
1.7023E-01
1.4662E-18
1.1071E-66

US1 = 1.60E*
XHE - .25

STANDING SHOCK
2.02766*03
2. 56096*01
4.66746*01
7.2849E*Ol
6.67316*00
1.6182E.OO
1.696".6«00
1.02506*00
2.8721E«00

HOLE FRACTIONS

1.2990E-0*
8.2063E-01
1.2908E-0*
3.1732E-02
4.8728E-06
5.6884E-06
t.«737E-Ol
5.7567E-12
1.4108E-42

US 1 - 1.706*
XHE • .25

STANDING SHOCK
2.27806*03
3.04<.76»01
<i. 32136*01
8.18256*01
7.55*9E*00
1.66096*00
1.73146*00
1.08276*00
3.3721E*00

P*OLE FR4CT IONS

7.8694E-04
B. 42496-01
7.8*?1E-0*
1.15126-02
1.8A44E-05
2.0470E-05
1.4*39E-Ol
4.6765E-10
1.3723E-35

04 M/SEC

REFLECTED SHOCK
3.2590€«03
3.1860E»01
4.91956*01
9.40496*01
8.31076*00
1.68836*00
U7*97E*00
1.0426E*00
3. 505 6E »00

4.6886E-03
8.42856-01
4.67736-03
4.7482E-03
7.5648E-05
8.690OE-05
1.4288E-01
4.23856-08
1.8803E-28

04 M/SEC

REFLECTED SHOCK
• 3.81166.03

4.45526*01
4.82876*01
1.07446*02
8.76056*00
l.T279E»00
1.77186*00
9.72286-01
3.9240E*00

1.4929E-02
8.2628E-01
1.4888E-02
2'.«329E-03
1.6365E-04
2.04426-04
1.41106-01
7.3423E-07
5.5395E-24

PI - 5
XH2 *

P.
T
RHO

. H
A
S
I
GAME
U

SPEC IE S

E-
h .
H*
H2
H-
H2»
HE
HE*
HE»»

.006*03 N/SO-M >

.75

MOVING SHOCK
2.9865E*02
l.7054E*01 .
1.13696*01
5.19176*01
4.77876*00
1.6H7E»00
1.5403E*00
6.69296-01
1.3717E»01

1.0996E-06
7.01586-01
1.0757E-06
1.3611E-01
2.5353E-08
4.93296-08
1.6230E-01
1.5115E-17
1.7312E-63

PI - 5.00E*OJ N/S4-M,
XH2 »'

• P '
• T

RHO •'
•. 'H

A
S
i
GAME
U

SPEC [ES

E- .
H
H*

H2
H-
H2»
HE
HE*
HE**

.75

MOVING SHOCK
3.32476*02
1.82536*01
1.13056*01
5.7726E»01
5.1369E»00
l.6576E»00
1.61126*00
8.9729E-01
1.4472E*01

3.2301E-06
7.5865E-01
3.1819E-06
8.6175E-02
6.7701E-08
1.1589E-07
1.5517E-01
1.99166-16
8.4690E-60

US1 - 1.80E»04 M/SEC
XHE - .25 •

•».

STANDING SHOCK '
2.50316*03

. 3.6031E*01
3.97486*01
9.1111E»01
8.I520E*00
1.69926*00
1.7478E*00
1.0553E*00
3.91886*00

MOLE FRACT IONS

3.5385E-03
8.45C2E-01
3.5318E-03

. 4.7621E-03
5.1738E-05 .
5.8455E-05
1.43C4E-01
1.80866-08
T.4789E-30

REFLECTED SHOCK
4.3325E»03

• 4.<789E»01
~ 4.8357E*01

1.20816*02
9.12J9E*00
l.7629E»00
I.7995E»00
9. 291 4E -01
4.21286*00

2.9*30E-02
8.0011E-01
2.9338E-02
1.6037E-03
2.5045E-04
3.3899E-0*
1.3893E-01
*.0232E-06
2.5TOOE-21

US I • 1.90E»04 M/SEC
XHE - .25

STANDING SHOCK
• 2.7176E»03

4.1230E«01
3.7387E»01
1.00906*02
8.5116E*00
1.73376*00
1.763CE*00
9.96686-01
4.3659E»00

MOCE FRACT IONS

1.0030E-02
8.35396-01
1.00106-02
2.5427E-03
1.01466-04
1.21206-04
1.41806-01
2.2744E-07
6.6045E-26

REFLECTED SHOCK
4.T6i5E»03
5.*051E»01
4.I37TE*01
1.3«1TE*02
9.4«04C»00
1.796K*00
i.asix»oo
9.0418E-01
4.4084E*00

4.6046E-02
7.695BE-01
4.5888E-02
1.1762E-03
3.2264E-04
4.6819E-04
1.3650E-01
1.2652E-05
1.6067E-19
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TABLE I. -Continued

5 kN/ m

PI = 5.
XH2 ^ .

P
T '. /'
HMO '
H . ' .'
A ' . .
S
I
GAME.
U ' ''

SPEC I E S

H'- •••'•
M».
H2. , . .,
H-

H2.+ . '' .
HE'
HE * ' : '
HF V* ' '

PI = 5.
XH2 « .

, ,.,

P
T
RHQ, -. • :
H .-. -
A
S .-. -
i
GAME . ,
U

SPEC IE S

E- . .
H .
H + , .
HZ
H-
H2»
HE. -
HE*
HE»»

OOE»03 N/SQ-M.
75

MOVING SMOCK
3.6726E*02
1.9951E»01
1.0990E»Ol
6.38265*01
5.6336E*00
1.7023E»00
1.6750E*00 '
9.4974E-01
1.5191E*01

1.2042E-05
" 8.0592E-01

1.1940E-05
. 4.4802E-02
"2.0693E-07

3.0810E-07
1.4926E-01

" 4.9795E-15
' 3.4977E-54

OOE*03 N/SQ-M,
74

MOVING SHOCK
4.0217E*02

..2. 26203*31

. 1.033oE»01
7.0188E»01
6.3578E»03 -.
I. 7442E*00
1.7202E*00
1.03aaE*oo
1.58'.7E»01

4.4849E-05
3.37156-01 .
6.4626E-05
1.7386E-02
f.7979E-07
1.0031E-06
1.4533E-01
3.1228E-13
1.3*76E-<i7

US1 = 2.00E*
XHE = .25

STANDING SHOCK
2.d995E»03
•4. 56686*01
3.5610E*01
1.112CE*02
8.798CE*00
1.7668E*00
1.7829E*00
9.5065E-01
«.6778E*00

MULE FRACTIONS

2.0275E-02
8.1730E-01
2.0231E-02
L.6212E-03
1.5*t5E-04
l.965lE-0<i
1.4022E-01
1.26t2E-06
3. 1266E-23

0* M/SEC

REFLECTED SHOCK
5.l202E»03l
5. 75*«E*01
*.7707E»01
l.*7*7E»02'
9.7681E»00"
1.82<)3E*00'
1.8651E*00
8.8904E-01 '
*.5*2*E»00

6.31S2E-02
7.3795E-01
6.2962E-02
9.0612E-0*
3.7364E-0*
5.7482E-0'!
1.3401E-01
2.8803E-05
3.09B3E-18

US 1 = 2.10E»0*' M/SEC
XHE = .25

STANDING Sh-CCK
2.9933E«03
<..938?E*01
3.352SE«Cl
1.217«E*02
9.0647E*00
1.8009E+00 .
1.8079E»00
9.2011E-01
<,.8806E*00

MOLE FRACTIONS

3.3398E-02
7.9340E-01
3.332tE-02
1.127«E-03

. 1.9977E-04
2.688SE-04
1.3828E-01
4.2739E-06
2.409EE-21

REFLECTED SHOCK
5.2417E»03n

6.0**1E»01
*.5629E+01
1.60<.6E*02
1.0350E»Or
l.e&36E»00
1.9036E»00'
8.7917E-01'
4.6352E»00

8.0600E-02
7.0581E-01
8.0299E-02
7.0353E-0*
4.0027E-0*
6.4658E-0^
1.3148E-;01
5.*330E-05
2.9034E-17

PI * 5.
XH2 = .

P
T
KHO
H
A

S
i
GAME
U

SPE C I E S

E-
H
H» '

H2
H-
H2*
HE
HE*
Ht»*

PI = 5.
XH2 « .

P
T
HHO
H
A
S
i
GAMt

U

SPEC I E S

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

OOE*03 N/SO-M,
75

MOVING SHOCK
^.3716E*02
2.6<,82E»01
9.«833E»00 •'
7.6803E»01
7.11«4E*00
l.7816E*00
1.7'.07E»00
1.0992E*00
1. 64*6 E* 01

*.15*7E-0*
8.4980E-01
*.l«Si9E-04
5.7454E-03

. 3.0822E-06
3.5555E-06
1.4362E-01
3.0U*E-11

•' 1.8333E-40

OOEtOj N/SU-M,
75

MOVING SHOCK
4.7316E*02 '
3.0846E»01 ""
8.7680E»00 .
8.3693E»01
7.6201E*00 '
l.dl<.4E»OC '
1.74955*00 '
1.0760E*00 .
1.7029E*Ol

1.9701E.-33.
8.5089E-01
1.9691E-03 .
2.2483E-03
9.2614E-06
1.0290E-05
1.4290E-G1
1.3769E-09
1.9650E-34

US1 = 2.20E«04 M/SEC
XHE = .25

STANDING SHCCK
3.0200E*03

.'2484E«01

.1333E401
i3255E*02
.3194E*00
.8353E*00

. '.8365E»00
9.0110E-01
4.96626*00

MOLE FR ACT I ON!

4.8237E-02
7.6611E-01
4.8130E-02
8.2649E-04
2.3252E-04
3.2916E-04'
1.3612E-01
1.0493E-05

' 5.86TSE-20

US1 - 2.30E*
XHE • .25

STANDING SHOCK
3.0591E«03

' 5.5230E»OX
2.9652E*01
1.4374E»02
9.5735E»00
1.86856*00

' 1.8680E*00
8.B838E-01
5.024CE*00

MOLE FR iCT ION S

6.4160E-02
7.3672E-01
6.4015E-02
6.3256E-04
2.57C9E-04
3.8095E-04
1.3381E-01
2.1413E-05
7.4130E-19

REFLECTED SHOCK
5.1936E*03

' • 6.2864E»01
4.2644E»01
1.7317E»02
1.0309E»01

' 1.89876*00
»'.9373E»00
8. 7260E-01
4.6945E»00

9.7930E-02
6.7383E-01
9.7563E-02

• 5.4757E-04
• 4.0655E-0*

6.8408E-04
1.2895E-01
8.90306-05

• 1.6744E-16

0* M/SEC

REFLECTED SHOCK
5.1643E»03
6.5114E*01
4.0148E»01
1.8615E»02
1.05676*01
1.93306*00
1.97556*00
8.6805E-01
*.7493E»00

1. 15286-01
6.41786-01
1.1484E-01
4.32456-04
4.0540E-04
7.08316-04
1,26416-01
1.3730E-0*
7.6597E-16
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TABLE I. -Continued

p. -, 5 ml m

PI = 5.00t»03 N/Sg-Mt
XH2 * .75

US I = 2.406*04 H/SEC
XHE = .25

P
T.
RHO .
H
A
S
I
GAH6
U,

SPEC IE S

6-
H
h*
H2
H-
H2*
HE
HE* , <
HE**

PI - 5
XH2 -

P
T
RHJ
H ..
A
S
I '
GAME • '
U

SPEC IE s

b-
H
H*
H2
H-
H2*
HE
HE*
HE**

MOVING SHOCK
5Ul 556*02
3.4978F*01

' 8.3162E*00
9.09096*01
7.9079E*00
l.S436E»00

. 1.75866*00
1.0166E*00
l.7647E*01

5.04826-33.
. d.4456E-Cl

6.0457E-03
1.14375-03
1.9933E-05"
2.24006-05
1.4216E-01
2.1574E-08
3.99716-30

.006*03 N/SU-M

.75

MOVING SHOCK
5.5287E»02

., 3.d5846»01 '
' U.08tj3E'00

9. <J4 776*01
B.1209E*00
1.8706E«00
1.77206*00
9.6456E~01
1.U3126*01

1.31786-02
' <J. 31786-01

1.31726-02
7.11896-04
3.34636-05
3.88U66-05
1. 41386-01
1.47446-07
4.03706-27

STANDING SHOCK
. 3.1711E*03

5.78606*01
2.88116*01
1.55686*02
9.8396E*00
1.9000E«00
1.9023E*00

' 8.79646-01
5.0843E*00

•~ HOLE FRflCT IONS

8.0977E-02
7.0560E-01
a.07B«E-02
5.0240E-04 •
'2.7875E-04
4.3167E-04
1.3138E-01
3.9474E-05
6.6222E-18

REFLECTED SHOCK
5.26676*03
6.74366*01

. 3.8745E»01
2.0007E»02
1.0842E*01
1.9658E*00
2.0157E*00
8.6476E-01
4.8141E*00

1.3290E-01
6.0922E-01
1.3237E-01
3.4796E-04
4.0439E-04
7.3418E-04
1.2382E-01
2.0634E-04
3.2485E-15

, USl - 2.506*04 M/SEC
XHE - .25

STANDING SHOCK
3.3634E*03
6.0470F*01
2.8682E.01
1.68506*02
1.0120E*01
1.93016*00
1.9392E*00
8.7345E-01
5.15526*00

~ HOLE FRACT IONS

9.8465E-02
6.7321E-01
9.8212E-02
4.09S6E-04
2.98836-04
4.8352E-04
1. 28856-01
6.81256-05
4. 74706-17

REFLECTED SHOCK
5.5099E*03
6.9904E*01
3.8297E»01
2.1518E*02
1.1139E»01
1.9976E*00
2.05826*00
8.6238E-01
4.89346*00

1.5079E-01
5.7618E-01
1.50126-01
2.83726-04
4.0394E-04
7.6342E-04
1.21166-01
3.0599E-04
1.3356E-14

PI * 5
XH2 -

P
T
RHO
H.
A
S
I
GAME
U

SPEC IE S

E-
H]
H*
H2
tf-
H2»
HE
HE*
HE»»

PI - 5
XH2 «

P
T
RHO
H
A,
S
L
GAME
U

SPEC I E S

E-
H '
H»
H2
H-
H2»
HE
HE*
HE**

.OOE*03 N/Sg-M,

.75

MOVING SHOCK
5:9705E»02
<,.1680E»01
8.0025E*00
i;0640E»02-
8.3267E*00
1.8962E»00
1.7900E*00
9;293lE-Ol
l.9017E*01

2.29166-02
8.1391E-01
2.2905E-02
5.0347E-04
4.79226-05
5.7665E-05

.1.3966E-01
5.8799E-07
6.0394E-25

.OOE»03 N/Sg-N,

.75

MOVING SHOCK
6.43856*02

. 4.4379E*01
8.0076E*00. •
1. 1466E*02
8.5382E*00
1.9210'Ei-OO
1.8118E»00

. 9.0668E-01
1.9751E*01

3.4558E-02
7.9239E-01
3.4541E-02
3.8461E-04
6.2125E-05
7.7587E-05
1.3798E-01
1. 67*06-06
2.6706E-23

i - ' - U S l • 2.60E»0* M/SEC
-;XHE - .25

STANDING SHOCK
' '3.6222E«03 -

• 6.3077E.OI
2.9026E«Ol '
1.8220E.02
1.0414E+01
1.9594E«00

' l.9784E»00
' 8.6901E-01

5.2379E»00

' MOLE FR ACT I ONS

1.1632E-01
6.4013E-01
1.1599E-01
3.4026E-04
3.1654E-0*
5.35C3E-04.
1.2625E-01
1.1169E-04
2.8647E-16

REFLECTED SHOCK
5;8667E»03
7^2507E»01

' 3.84816*01
' ' 2.3143E.02

1.14556*01
2.0287E»00
2.10276*00

' '• 8.60746-01
4.98596*00

1.6874E-01
5.4302E-01
1.6791E-01
2.3272E-04
4.02086-04
7.92126-04
1.1845E-01;
4.47966-04
5.2973E-1*

USl • 2.70E»0* N/SEC
• XHE • .25

STANDING SHOCK
3. 9344E«03

.6.5702E«01
2.9<t43E»01
1.967CE»02
l.07HE»Ol
1.9884E*00
2.0198E«00
8.6579E-01
5.3283E»00

1.3444E-01
6.0658E-01

.1.3401E-01
2.8448E-0*
3.3079E-04
S.84C1E-04
1.2360E-01
1.76096-04
1.5095E-15

.REFLECTED SHOCK
6.31136*03

,• 7.5226E*01
3.9044E*01
2.48746*02
1.17896*01
2.0595E»00
2.1488E»00
8.5976E-01
5.08946*00

1.8659E-01
5.10146-01
1.85526-01
1.9084E-04
3.9710E-04
8.16066-0*
1.1570E-01
6.46986-04
2.01Z5E-13
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TABLE I. -Continued

'• ' - • ' • ' • '•- ' . : " p j -5kN/m2 ;

PI = 5.
XH2 = .

.'P -"--:'
•T , •...•',.•.,; •
•Rhp '.•;/• '
.-H •'••."-•"
ri.---v ::'--
•$ , ' • • { '• 1
,'i .-•-
,GAME

• U / " .-

S PE C IE S

it- ,;-•
H._, . .u. '
H* :- '

\*i • ' • . . ;
.H- -- .-j\ '. r '

"HZ * - • - : - .
rtEi'-:«;;J. .;

;HE*,.;:; ..<; •
,HE.t«>.;.::;

"p'l • 5.
XH2 - .

,,v= /.-.',;
^-p'i'.l.''.

'irC <"'•-. -•'
RMO./,
.H--. - r.,^
"A *. !: "-• ,.
%'•'. :'i '••
1 '•• •>'?
G«»E. ; - .

£• " • . ' - • • ' <

S PEC, I E S

Er -...' •
H' ..-.;' .
H.» •• / . . - " - - ! .
HZ; "-V
Hr - j- . •
H2* -"».-... .
HE .;' 5 • ,
HE*: , .
HE»» -,..,"

005 »C3 N/SU-M
75

MOVING SHOCK
6.9305E»OZ

•*.6787E»OI
8'.0658E»00 •

,1.23Z7E»b2
8.75W.EtOO •
1.9<,53E»00
1.8365E»00

'8.9I9<.£-01
2.0503f»01

' *.7515E-02
7.6839E-01
*.7't89E-02
3.0806E-04..

•• 7.547lE-r05
9.7i9«E-05-
l.3612E-()i
3.8357E.-06
5.3958E-22 .

OCE»03 N/SJ-H
75

MOVING SHOCK •
7.A«52E»OZ' .
4.d9UlE<-01
.».15&C6*00 .
.l.32ZOe»Oi
.'8.97336*0;
1 . 96 94 f * 00 .
l .D637E»00

;8.B20dF-01
2.1268E»01

6.136 lf-02
7.4271E-01

•6.1324E-02
2.S42SE-0*
d.7663E-05
1.1743E-0*
1.3414E-01.
7.5941?-06 -

.6.4803E-21. "

i '• US1 - 2.80E»C« M/SEC '
-; XHE =. .25'

.STANDING SHOCK
• 4.2932E*03 •

. . .6.8305E»01
3.04816*01
2.1197E*02'.
1.1029E»01 •

- - 2.0167E»00
2. 0620E«00
8.6356E-01

. 5.4120E»00

~ HOL E FR 4C T ION S

= 1.522CE-01
5.7371E-01
1.5U4E-01
2.39556-C*

. t 3.4108E-04
. 6.2d4«E-0«

- . 1.2057E-01,
•' :. - -2 . 66165^04
,', i 6;9083E%15

REFLECTED SHOCK
6.8Z56E*03
7.8047E*01.
3.9820E*01

•' • . 2.6700E*02
•• l'.2137E»Cl

2.0902E»00
2.19A2E*00
8.59376-01
5.Z027E»00

2.041TE-01
4.7782E-01
2.0280E-01

. 1.5574E-04
3.88066-04
8. 32046-04
1.1291E-01

, 9.2199E-04
7.3004E-13

i US1 - 2.SO£»0* N/SEC
.; XHE = .25

STANUING SHOCK
': 4. 66526*03

. • 7.0923E*01
- . 3';1371E»01
'.". 2.278SE»02 .

. 1.1347E»Ol,
. . 2.0451E»00

2.105flE»00
8.62C8E-01

. 5 .52C3E»00

1.6983E-01
5.4112E-01.

•1.6912E-01
2.011SE-04
3.4646E-04
6.6587E-0*
1.1833E-01-
3.932SE-04
2.U641E-14

REFIECTED SHOCK
7.3990E*03
8.09T1E*01
4.07076*01

' .2.8616E*02
1.2499?»01
2.1209E»aO

. .2.2448E*00
8.5952E-01

. 5.3247E*00

2.2138F-01
4.4630E-01
2.1962E-01
1.2607E-04
3.7472E-04
8.3802E-04

• . 1.1007E-01
1.2979E-03
2.5373E-12

' PI = 5.
•XH2 = .

P •
T
RHO '
H •. '

' A
S '

.Z
bAME
U

SPE C IE S

t-
H
H*
Hi '
h-'
H2*'"

- • HE
HE* . . ' .
HE**

PI * 5.
XH2 « .

,OCE*03 N/Su-Mt
,75

MOVING SHOCK
7.9813E*02
5.1017E»01
8.26i3E*00
1.4146E*02
9.1937E»OC'
1.9933E*00
1.8928£»OJ
8.7531E-01
2.2041E*01

7.5795E-02
7.1593E-01

- 7.5743E-02
2.1J96E-04
9.85ilE-05
1.3641E-04
1.3207E-01
1.3563E-05
5.3669E-20

OOE»03 N/SU-M,
75

US1 - 3.00E*C4
XHE = .25

M/SEC

STANDING SHOCK R6FLECT60 SHOCK
5.11016*03
7.3561E*01
3.2302E*01
2.4445E*02
1.1672E*Ol
2.07366*00
2.15066*00
8.6124E-01
5. 63446*00

MOLE FRACTIONS -•

1.8713E-01
5.09196-01
1.86226-01
1.6836E-04

• 3.4707E-04
6.95376-04

• 1.1568E-01
5.6633E-04
1.0894E-13

US1 • J. 206*04
XHE - ;25

8.02486*03
8.40066*01
4.1638E.01
3.0620E*02
1.2875E»01
2.15166*00
2.29426*00
8.60156-01
5.4558E»00

2.3815E-01
4.l5nE-01
2.35866-01
1.00966-04
3.57326-04
8.3289E-04
1.0716E-01
1.8072E-03
8.48676-12

N/sec

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P '
T
RHO

•H r ...
A-
S
2
GAHt
U •

S P E C I E S

E-
H .
H* '
H2
H-- •.
h2» '
HE
HE* •
HE»»

9.115IE*02
5.4756E»C1
8.5107E»30
1.6095E*02 -
9.6377E*00
2.04llfc»00
1.9560E*00
8.6727E-01
2. 3603E»01 •

1.0562E-01
. o.60t>dt-01

1.0553E-01
t. 56746-04
1.1615E-C4
1.7098E-04
1.2T78E-01
3.5149E-05
1.7443E-18

6.0415E*03
7.89286*01
3.4134E*01
2. 7940E»02
1.23466*01

' 2.13066*00
2.24256*00
8.6120E-01
5.9007E*00

2.20456-01
4.4794E-01
2.18956-01
1.15tOE-04
3. 34416-04
7.2650E-04
1.1027E-01
1.11C4E-03
1.2785E-12

• 9.41636*03
9.C456E*01
4.3466E*01
3.48816*02
1.3669E»01
2.21336*00
2. 394 9E* 00
8. 62496-01
5.7451E»00

Z. 70146-01
3.5804E-01
2.6627E-01
6.2255E-05
3.12956-04
7:88726-04
1.0099E-01
3.3984E-03
8.60006-11
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TABLE,I. -Continued

pi'

Pl = 5.00E»03 N/SB-M,
XH2 = .75

US1 = 2.40E*04 H/SEC
XHE = .25

P
T
RHO-

'H.
A .

S
i
GAME
U

SP6C IE S

6 - . . .
H
H*

H2 . . .
H-

H2*
HE
H6t.
H6*» :

Pl •= 5
XH2 -

P . .
T , . .
RHO
M
A.
S
Z
GAME
U

SPEC I E S

E-
H
H* ,
H2
H-

H2*
H6
H6*
HE**

MOVING SHUCK
'1.0328E*03
5.82116*0!
8.76406*00
1.8171E*02
1.00876*01
2.08916*00
2.02446*00
8.6344E-01
2.5173E*01

1.35886-01
6.0446E-01
1.35736-01
1.17326-04
1.28056-04
1.99746-04
1.23426-01
7.60756-05
2.9490E-17

.OOE»03 N/SU-M,

.75

MOVING SHOCK
1.16176*03
6.15036*01
9.00616*00
2.03736*02,
1.05456*01
2.13766*00
2.09736*00
8.62016-01
2.67456*01

1.65906-01
5.4879E-01
1.65666-01
8.82466-05
1.34426-04
2.21586-04

; 1.19056-01
1.4698E-04
3.2955E-16

STANDING SHOCK
7.0853E»03
8.45396*01
3.5867E*01
3.1684E*02
1.30566*01
2.18766*00
2.3367E*00
8.62936-01
6.15656*00

MOLE FRACT IONS

2.518UE-01
3.90626-01
2.4940E-01
7.64S9E-05
3.0649E-04
7.19486-04
1.04S26-01
2.06546-03
1.2357E-11

US1 - 3.60E*
.XHE - .25

STANDING SHOCK
8.2093E«03
9.0454E«01
3.73196*01
3.5650E*02.

• 1.38026*01
i- 2;2446E*00

2.4319E*00
8.6592E-01 •
6.4639E*00

MOLE FRACTIONS

2.8113E-01
3.38036-01
2.7705E-01
4.8381E-05
2.68C8E-04
6.75506-04
9.9123E-02
3.67586-03
1.0247E-10

REFLECTED SHOCK
l.0977E»04
9.7502E*01
4.50946*01
3.9478E*02
1.45186*01
2'.2750E*00
2.49676*00
8.6578E-01

• 6.07226*00

2.99816-01
3.05816-01
2.93256-01
3.62186-05
2.6216E-04
7.0545E-04
9.40136-02
6.1205E-03
7.7542E-10

04 M/SEC

REFLECTED SHOCK
1.2697E»0*
1.0522E*02
4.6464E*01
4.4424E*02
1.54216*01
2.33616*00
2.5970E»00
8.7027E-01
6.45156*00

3.2677E-01
2.6013E-01
3.1600E-01
1.9974E-05
2.1347E-04
5.9875E-04
8.5878E-02
1.0386E-02
6.1494E-09

Pl - 5
XH2 =

P
T
RHO

.M
• A
s

'.Z
GAME
U

SPEC IE S

E-
'H •
,H»
•H2
iH-'
H2* •
:HE
HE*
•HE** •

Pl - 5
XH2 «

P "
T
RHO . ' . ' • '
H
» ' • • ' • .
S : ' '
Z '
GAME •
U

SPEC IE S

E-
H'
H*
H2~ . .
H-

H2»
HE
HE* ' '
HE**

.OOE»03 N/SO-H,

.75

MOVING SHOCK
1.2981E*03
6.4715E*01 .
9.22696*00 .
2.2701E*02 • •
1.10146*01
2.18656*00
2.1739E*00 •
8.62236-01 .
2.-B315E*Ol .

1.9529E-01
4.9435E-01
1.9493E-01
6.60HE-05
1.3559E-04

i 2.3580E-0*
1.1474E-01
2.63386-04 •
2.7842E-15

.006*03 N/SU-N,

.75

MOVING SHOCK
1.4417E*03
6.79366*01
9.41266*00 •'
2.5155E»02
1.1502E»01-
2.23646*00 '
2.25«5E*00
8.6377E-01
2.9B77E*01

2.2407E-01
*.*110E-01
2.2351E-01
*. 85466-05
1.3194E-0*
2.4190E-04
1.10**E-Ol
4.5057E-0*
1.9699E-1*

US1 - 3.80E*
XHE - .25

STANDING SHOCK
9.40S8E*03 '
9.6772E*01
3.8*6«E*01
3.9836E*02
l.*582E»01
2.3014E*00
2.52696*00

. 8.69596-01
- 6.80266*00

MOLE FRACTIONS

3.08096-01
2.90686-01
3.01446-01
2.9168E-05
2.25586-04
6.03226-04
9.2tt«E-02.
6.2709E-03
7.5226E-;10

04 M/SEC
i V "-

REFLECTED SHOCK
, 1.45516*04
: 1.1388E«02

• 4.7372E»01
4.96826*02

' 1.6432E»01
. 2.39T7E»00

2.69726*00
8.79086-01

. 6.8486E*00

3.5168E-01
2.20036-01
3.3494E-01
1.03146-05
1.7109E-04

.*.8127E-0*
:: ; 7.6257E-02
' •' ' 1.6431ET02

. 4.3934E-08

. US 1 • *.OOE»04 M/SfC
XHE • .21

STAND ING. SHOCK
1.06516*04
1. 03t5E*02
3.92556*01
4.42336*02

' 1.54016*01
2.3576E«00 '
2.6204E*00
8.74UE-01
7. 1751E*00

MOLE FRACT IONS

3.327CE-011

2.4897E-01
3.2221E-01
1.68006-05
1.84706-04
5.1432E-04.
8.5242E-02
1.01636-02
*.898JE-09.

REFLECTED SHOCK
' 1.65306*04

1.2370E*02
. . 4.77996*01

5.5314E*02
1.76196*01
2.4583E»00
2.T95TE*00
8.97646-01

, 7.315*E»00'

3. 7** IE- 01
1.8526E-01
3.50406-01

.*.997*E-06
•1.3795E-0*

. 3.68036-04
6.5640E-02
2.3783E-02
2.8014E-07
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TABLE I. -Continued

5 kN/m

PI « 5.
XH2 = .

';'•• • r ' " ~
"P.^ .
.T, .'...'. .
RHO
H ' ' '

'A
s' •• "
Z
'GAME''
u

SPEC IE S

E.- ... '
H '
H*

_H2... .",-...'
'H- -' '. "" "
H2*^ ' ,.
IH'E . .' '
HE* - •
HE**

PI - 5.
XH2 » '.

'""-: ";•;
P
t. , . "
RHO;.',-,. •
'H. ': '.'-'
A. .' ',' .

s' .. •".
Z - "~
'GAME •'
U

.SPEC I ES

£-' '. - • ,
H . . ... f .
V* " •
,W'i ';.'...
.H- ".. • •

.'H2*' '"' -"
HE.- . '

HE*'

HE»»

OOE*03 N/SO-M,
75

MOVING SHOCK -
1.59266*03

'7.1145E*01
9.58156*00
2.773*E»02 '
1.2001E*Ol
2.285*6*00 ,
2.3363E*00
8.6644E-01
3.1*356*01

2.5122E-01
3.9101E-01
2.5036E-01

. 3.5278E-05
1 .2459E-04
2.4051E-04
1.0627E-01
7.381BE-0*
1.1820E-13

OOE«03 N/Sg-Mf
75

MOVING SHOCK
,1.7509E*03,
7. **75E *3l' -

' 9. 7103E«O f>
' 3.0*38E*02

1.2526E*01
"2.335*E*6o
2.*211E*00

"8.70226-01
3.2991E»01

- 3.4279E-C1
2.76i4E-01
2.*883E-05
1.1386E-0*
2.31*9E-0*

. 1.02076-01
1.180*6-03
6.5924E-13

US1 = 4.206*
XHE = .25

STANDING SHOCK
r-1955E«04
l'.1089E*32
3.97616*01 .
*. 88*16*02'
1".6279E«01

' 2.*13C6«00
2.71156*00
8. 81316-01
7.5856E*00

MOLE FRACT IONS

3.55C3E-01
2.1290E-01
3.3929E-01
9. 29736-06
1 . *951E-0*

-*.2157E-04
' 7.67316-02

1.544S6-02
2.8355E-C8

0* M/SEC

REFL6CTED SHOCK
1.86836*0*
1.355*6*02
*. 76216*01
6.1*09E*02
1.9125E*01
2.518*E*00
2.89*76*00
9.322*6-01
7.8990E»00

3.9571E-01
. 1.5367E-01

3.6388E-01
2.1800E-06
1.1263E-0*
2.6*036-0*
5. *6 83 6-02

3.16806-02
1.73326-06

US1 - *.40E*04 M/SEC
. XHE = .25

STANDING SHOCK
1.3277E.04

• 1. 18996*02
. 3.98336*01

5.36536*02
1.72716*01 .
"2.46816*CO
2.80126*00
8.9491E-31
8.05096*00

MOLE FRACTIONS

1.8128E~-01
3.53*IE-01

' 4.8917E-06
1.206CE-04
3.3142E-0*
6.72566-02
2.1991E-02
1.48726-07

REFLECTED SHOCK
. ' 2.10166*0*

1.506 IE »02
4.6600E*01
6.8139E*02
2. 10731*01
2.5781E»00
2.99445*00
9.8465E-01
8.69696*00

*.1575E-01
1.23996-01
3.7650E-01
8.1570E-07
9.3015E-05
1.7394E-0*
4.4332E-02
3.9145E-02
1.1154E-05

PI • 5
XH2 »

P '.
T
RHO
H
A
S
Z
GAME
U

SPEC I E S

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI * 5,
XH2 - ,

' . .

P'
T -"' ' -
RHO
H
A
S
Z •
GAME
U

e Off t F ̂
t 3 KCt 1C i

E-
H
H* '
H2
H-'
H2»
HE
HE*
HE»»

,OOE*03 N/SU-M
.75

MOVING SHOCK
1.9154E»03
7.79*76*01

'9.7997E*00
3.3265E*02
1.3078t*01
2.3854E*00
2.50756*00
8.7503E-01
3.*523E*Ol

3.0234E-01
2.9730E-01
3.0033E-01
1.70096-05
1.0078E-04
2.15T6E-0*
9.7813E-02
1.8865E-03

.3.*615E-12

,OOE»03 N/SU-M
.75

MOVING SHOCK
2.08666*03
8.1624E»01
9.8519E»00
3.6215E*02
l.3658E*01
2.*354E»00
2.5948E»00'
B.8070E-01
3. 60*46*01

3.2579E-01
2.5*866-01
3.22716-01
1.1199E-G5
8.6330E-05
1.9461E-04
9.3374E-02
2.9706E-03
1.75696-11

i US1 ' *.60E*0* M/SEC
XH6 = .25

STANDING SHOCK
1.4582E»04
1.2789E*02
3.9*936*01
5.8631E*02
1.8412E.OI
2.5207E*00
2.8871E»00
9.1816E-01
8.569*6*00

• HOLE FR£CT IONS

3.9411E-01
1.5393E-01
3.6501E-01
2.*68*E.-06

". 9.8383E-05
2.5157E-0*
5.76**E-02
2.8947E-02
6.9681E-07

REFLECTED SHOCK
2.3*916*04
1.70046*02
4.*7096*01
7.5*63E*02
2.33916*01
2.63706*00
3.0901E»00
1.0413E*00
9.68*56*00

*. 33776-01
9.6906E-02
3.8823E-01
2.61656-07
7.70*3E-05
1.0510E-0*
3.5469E-02
4.5362E-02
7.39746-05

. USl • 4.80E*04 N/SEC
XHE • .25

STANDING SHOCK
1.58*OE*0*.
1.3806E«02
3.86266*01 '
6.37636*02
1.9769E»01
2.5716E*30
2.970*E«00
9.5302E-01
9. 1963E*00

• MOLE FRACTIONS

*.110*E-Ol
1.29326-01
3.75216-01
1.16386-06
8.09*56-05
1.8256E-0*
*.84*1E-02
3.5720E-02
3.0856E-06

REFLECT60 SHOCK
2.6111E*0*
l.f344E*02
4.25506*01
8.3427E*02
2.5683E*01
2.69236*00
3.17236*00
1.07*96*00
1.08546*01

4. 48416-01
7.4978E-02
3. 97686-01
8.1135E-08
6.3824E-05
6.1760E-05
2.8517E-02
4.9856E-02
4.3533E-04
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TABLE I. -Continued.

pl
• 5 kN/ m

Pl ' 5.
XH2 = .

P
f

.RHO

'H • • • -
A ' '
S
I

'GAME '
• u

SPECIES

t- '
H
H* • '
M2

H- ' '
H2*
HE '
HE*
HE** •

Pl - 5.
XH2 ' .

P
T- '

• RHO '
'H
A- -'
$ t
z
GAME'
U

SPEC IES

t-
h
H* '

•H2
H-

H2»
HE
HE*
HE**

OOE»03 N/SU-M,
75

MOVING SHOCK
2.26456*03 .
8.5577E*Ol '
9.86416*00 "
3.9289E»02 '
1.42696*01
2.4855E*00
2.6825E*00
8.86866-01

•3.7552E*ql

3.47816-01
2.15&9E-01
3.4305E-01
7.05ME-06
7.1471E-05

• 1.6949E-04
S.8537E-02
4.65T9E-03
8.8040E-11

006*03 N/SU-Mi
75

MOVING SHOCK
2.4487E»03

•8.'980BE»01'
9.850ZE*00
4.2485E*02 .
1.4898E*01
2.5347E»00
2.76816*00
8.9283E-01
3.9047E»01

1.B089E-01
1.6065E-01
4.27B7E-06
5.7502E-05
1.4301E-04
8.3112E-02
7.20346-03
4.2737E-10

US1 •= 5.006*04 M/SEC
.XHE • .25

STANDING SHOCK
1.69956*04
l.'5006E«02
3.71156*01
6.90116*02
2.1374E«01
2.6217E»00 -
3.0515E«00
9.9764E-01
9. 9858E*00

MOLE FRACTIONS

' *'. 2663E-01
1.0657E-01
3.8468E-01

' 4.9B72E-07
6.6596E-05

• ' - - 1.2504E-04 -
•' 4.0054E-02

4.1861E-02
1. 35336-05

.

REFLECTED SHOCK
2.877*6*0*
2.18886*02
*. 05756*01
9.13086*02

- 2.75**E*Ol
2.74366*00
3.23986*00
1.06996*00
1.20556*01

4.5988E-01
5.9033E-02
*. 03836-01
2.B017E-08
5.29436-05
3.78306-05
2.30316-02
5.22026-02
1.93236-03

US1 - 5.20E»04 M/SEC
XH6 • .25

STANDING SHOCK
1.80716.04

"l.6400E*02
3.5259E«C1
7.43766*02

• 2.31106*01
2.66946.00 '
3.12526.00
1.0421E*00
1.08906*01 ;

• HOLE F R ACT I ON S

4.40116-01
8.6692E-02
3.9306E-01

- 2.0114E-07
5.5078E-05 '
8.2358E-05
3.3034E-02
4.6905E-02 '
5.6799E-05

REFLECT60 SHOCK
3.13896*0*
2.43256*02

. 3.9135E*01
1.00296*03
2.88856*01

- 1 2.79JOE»00
3.29736*00
l.0402E»00
1.31126*01

4.6929E-01
*. 856* 6-02
*. 06266-01
1.20426-08
4.5066E-05
2.55606-05
1.85416-02
5.1508E-02
5.7706E-03

Pl - 5
XH2 »

P
T .
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*'
HE "

,HE»
'HE**

Pl - 5
XH2 -

P
' T

RHO . '
H'
A

"s
I
GAME
U

SPEC IE 5

t-
H
H» ' .'
H2
H- •
H2*
HE
HE*
HE**

.006*03 N/SO-Mt

.75

MOVING SHOCK
2.63956*03
9.4398E*01
,9.8055E*00
4.5804E*02 '.

-1.5550E»01
2.5835E»00 .
2.8516E*00
8.98286-01
4.05326*01

.8643E-01

.5033E-01

.7541E-01
.48856-06
.5007E-05
.1678E-0*
.6719E-02
.0951E-02

2.03106-09

.OOE»03 N/SO-M,
,T5

MOVING SHOCK
2.83636*03
9.9353E*01
9. 7371E*00'
4.92*5E*02
1.62256*01
2.63176*00
2.93196*00
9.CU73E-01
4.20006*01

4.0320E-01
1.24366-01
3.8703E-01
1.40036-06
3.4576E-05
9.27386-05
6.9159E-02
1.61116-02
9.2019E-09

US1 • 5.40E»04 N/SEC
XHE • .25

STANDING SHOCK
1.9045E»04
1.79276*02
3.3326E»01
7. 9844E»02
2.4767E*01

. 2.71316*00
3.18746*00 .
1.0735E»00

' ' I. 19206*01

MOLE FRACTIONS

4.5102E-01
7.0560E-02
3.99(86-01
8.1751E-08
4.58736-05
5.39706-05
2.7J12E-02
5.07106-02

. 2.11626-0*

REFLECTED SHOCK
3.39266*0*

' 2.6517E*02
3.81816*01
1.0887E»03
3.0040E*01
2.83216*00
3.3510E»00
1.01556*00
1.4036E»01

*.7TT9E-Ol
. 4.1765E-02

*.0578E-Ol
6.3681E-09
3.9714E-05
1.8994E-05

. 1.4692E-02
4.7796E-02
1.2116E-02

US1 » J.60«»0* N/SEC
XHE • .21

STANDING SHOCK
1.9959E»04
1.9599E+02
3.14226*01
8.54356*02
2.6^576*01
2.7549E»00
y. 24096*00 "
1.08546*00

. 1.29776*01

uni c FBArTinucnuLt rKflii tun)

4.6006E-01
5.75166-02
*. 05216-01
3.38706-08 '
3.81316-05
3. 54636-05
2.29866-02
5.34*56-02 .
7.07836-0*

REFLECTED SHOCK
3.6310£»0*
2.6507E»02
3.7*26E»Ol

' •• 1.17336*03
3.1238E*01

' 2.87136*00
3.40336*00
1.0058£»00
1.4739E»01

4.6581E-01
3.69**E-02
*.037*E-Ol
3.8456E-09
3.5712E-05
l.*9886-05

' 1.13*OE-02
*. 21396-02

• 1.9979E-02
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TABLE I. -Continued .

5 kN/ rrr

. .P I -:5'.

; ,XH2; «; ;

vP ' • ' ' . '
'. %T ' ' • .
.' ; RH'O \

H : ' '.' ' ';
& • '
s '• •
2
GAME
U

c per tecirCU ltd

E-
H
H*

-H2
•H- '
HZ* :
HE
HE»
HE**

OOE*OS N/Sg-Mt75 . . : ••

MOVING SHOCK
3.03826*03 .
1.04TOE*02' '
9.6*62E'*00~. ..
5.28056*02
1.69*06*01
2.6790E»00 '
.3.000*E»OC
9.1115E-01
4.3*396*01

4.1H36E-01
1.0*76E-:01
3.9S68E-01
7.67286-07
2.6293E-OS
7.1945E-OS'
6.0*726-02
2.26306-02 '
1.9J52F-08

US I - 5.80E«04 H/S6C
XH6 = .25'

STANDING SHOCK.
" 2. 08036*04 '

. 2.12666*02.'
" .2.9776E».01 :-

9.11246*02
2.7*136*01.
2.79336*00

" 3.28526*00
1.07566*00
1.4050£»OI

HOLE FRiCT IONS

*.673«6-01
*.78*2E-02
*. 08676-01

. . 1.55276-08
.> 3.20636-05-
,- 2.*J61E-05'-

1.93666-02
5.479C6-02
1.9*296-03

REFLECTED SHOCK
3.86S6E*04
3.0*966*02

'. ' .3.64766*01
1.26116*03
3.26086*01
2.90996*00

. . 3.*.562E*00
1.00886*00
1.5*856*01

*. 93676-01
3.2959E-02
*.0099E-01
2.4*066-09
3. '21 31 6-05
1.20816-05
8.3289E-03
3.5307E-02
2.8699E-02

PI « 5.006*03 N/SO-N.
XH2 « .75

US1 • 6.006*04 N/SEC
XH6 • .25

P
T

. RHO
H
A
S
I
GAME
U

. SPEC IES

6-
H
H*
H2
H-
h2*
HE
HE*
HE**

MOVING SHOCK
3.2*86E*03
1.10*8b*02
9.5*6UE»00
5.6*»4E*02
1.7726E»Ol
2.72*6E*00
3.0802t»0j
9.2331E-01

. *.»900E»01

*.3192E-01
8.5327E-02
*.0182E-Ol
*.1180E-07
1. 99796-05
5.*B09E-05
5.1099E-02
3.0363E-02
1.5*026-07

STANDING SHOCK
2.16796*0*
2.296C6«02
2.83856*01
9.70526*02
2.8333E*01
2.8309E*00
3.3265E»00
1.0511E*00
1.509*6*01

• MOLE FfliCT IONS

*.73S3E-01
*. 0*596-02
*. 10*16-01
7.72356-09
2.73C5E-05
1. 73496-05
1.61816-32
5.4*156-02
*. 55826-33

REFLECTED SHOCK
*. 10226*3*
3.25*7E*02
3.59*6E*01
1.35196*03
3.41506*01
2.9*706*00
3.506*6*00
1.02196*00
1.61886*01

5.00926-01
2.95096-02
3.982*6-01
1.59256-09
2.8>76E-05
9.86026-06
5.80826-03
2.82856-02
3.7206E-02

PI '-.5
. XH2 .»

- " '

P '. ,
T . '

' KHO .. '.
H ' '
A' "
S
I "

GAK6 '
u •

c pc r ic c
*rC \r 1C J

E-; •
M
H* '
h2' '.
>-' '

'•H2»
HE
HE*
HF*»

PI - 5.
•- ' XH2 •

.006*03 N/SJ-N,

.75

MOVING SHOCK
! 3.*609E*03 . •

1.17076.02
' 9.3851'E»00

6.02906*02 "
1.8655E*01
2.770*E»00
3.1*99E*00
9.437*6-0!
*.6291E»01

*.***8E-01
6.9696E-02
*.C641E-01
2.0S22E-OJ
1 .49tt56-05
4.02636-05
4.1323E-02
3.8042E-02
5.9962E-07

.106*03 N/Sfa-N.

.75

. US1 * 6.206*04
XHE • ..25 '. .

M/SEC

STANDING SHOCK ' REFLECTED SHOCK
. '2^2475E*04 . .
; 2.45346*02

2.72156*31 '.
'. 1.03126*03

2.91116*01
2.86686*00
3.36606*00
1.02626*00
1. 59546.01

. MOLE FRACTIONS ™"

4.8C12E-01
3.50736-02

• 4.10506-01
. • 4.31156-09

2.368*6-05
1.30566-0$ '
1.2*026-02
5. 21166-02
8.75366-03

US1 - 6.406*0*
XH6 ' .25

4.31126*04
3.47296*02

- 3.49456*01
1.4*5*6*03
3.98596*01
2.98366*00

. 3.55256*00
1.0*236*00
1.697*6*01

5.07396-01
2.62116-02

' 3.95996-01
' 1.02726-09
' 2.51»*E-05

7.97176-06
3.79816-03
2.1727E-02
4.48*86-02

M/S6C

MOVING SHOCK STANDING SHOCK 'REFLECTED SHOCK
P
T.
RHO

' H '
A
S
I
GAME
U

SPEC IES

f-
H
H*
H2' ' '
H- '

'H2»
HE
HE*
HE**

3.67876*03
1.24496*02-
9.19706*03 '
6.4205E*02
1.97356*01
2.81356*00
3.2130E*00
9.7368E-01
4.7669E»01

4.5536E-C1
5.6935E-32
4.09855-01
1.0J92E-37
1.1295E-05
Z. 88266-05
1.2323E-02
4.5485E-02
2.2418E-36

2.3253E«C4
2.60526*02

. 2.61956*01
1.09*06.03
2.99286*01 '
2.90266*00
3.40726*00
1.009CE*00
1.67196*01

4.86296-01
3.0892E-02

'- 4.0931E-01
2.5927E-09
2.0814E-05
1.0154E-05

• 1.0841F.-02
4.7980E-02
1.4553E-02

*.5078f »0*
3.71*76*02
3.37776*01

' 1.5*216*03
3.77346*01
3.01966*00
3.59276*00
1.06696*00
1.77896*01

5.12906-01
2.30386-02
3.94446-01
6.47796-10
2.1*036-05
6.36196-06
2.31996-03
1.60566-02
5.12106-02
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TABLE!. -Continued

• 5 kN/ m

PI • 5.
XH2 « .

P
7

,RMO
.H1 . . - >

, A . ' . •

" S ' ... , ..
I

, CAME , • ' ;
. U . '',

SPEC IES

E-
H .'.. .
H*
H2..;, -
M- .
H2» ;
HE^
HE*.. .

riHE»* .-

PI - 3.
XH2 - .

P
T
RHO .
H , ,
•A • . ,!

'• s. .,• • • ,
*• '- , -. ' - .
GAME ,

•'.. " -. :

. . • ..--
SPEC'IES

t-' :
H1 ' -
H*
H2-.
H-
H2*

. HE>". '
v HE*

HE**

03E*03 N/SO-H,
75 • -

MOVING SHOCK •
3.^9816*03 •••
1.33316*02

. 8.9417E*00
6.8225E*02
2.10186*01
2.855+E»00 '
3.2700E*00
1.3133E»00
+.89416*01

+.6+86E-01
+.5S11E-02
4.1285E-01
<.. +9096-08 .
8. +7936-06
1.9697E-05
2.++67E-02 i1

5.1976E-02
8.5956E-06 ,

OOE»03 N/SQ-N,
7S

MOVING SHOCK '
+.H93E»03
l.+393E»02
8.6232E*00 .
7.2351E*Q2 -

. 2.2+656*01 .
2.89616*00
3.3191E»00. .
t.0565E»00
5.02+OE+01

+.72766-01
3.6285E-02 .
4. 15626-01 -
1. 82726-08
6.3962E-06
l.2826f-05
1.82216-02
5.70676-02
3. +0366 -OS' .

US1 - 6.606*0+ M/SEC
XHE <• .25

STANDING SKOCK
• 2. 3894£*04 ••

2.7+70E»02
•2.522+E«01 •

,' 1'. 1583E*03
• :3.0809E*01
' '2.937+E«00

3.4484E»00
1.0020E»00
1.733+6*01

MOLE FRACT IONS

+.9252E-01
2.7570E^02
4.07386-01
1.6623E-09

'' 1.8+27E-05
8.122+'E-06

'< S.5755E-03
4.24S8E-OZ..
2.1224E-02

J

REFLECTED SHOCK
4.6700E»0+
3.99556*02
3.22226*01
1.64336*03
3.9792E*01
3.0575E*00
3.6274E»00
l.0925E»00
1.67626*01

5.1757E-01
1.97976-02
3.9369E-01
3.84576-10
1.7387E-05
+.9102E-06
1. 29286-03
1.1 3616-02

. . 5.62666-02

US1 - 6.80E>0+ M/SEC
XHE - .25

STANDING SHOCK
2. +3306*0+ '
2.88566*02
2.4159E»01

: 1.2233E«03
• 3.17926*01

2.97276»00
', 3.4900E*00

1.0037E*00.
l.'7902E«01

"" J :'

' MOLE FRAC7IONS

+.9858E-01
2.+6+7E-02
+.OS12E-01
1.0874E-09
1.6185E-05

. 6.5313E-06
• 6.54J7E-03
', 3.6706E-02
. 2.6382E-02

REFL6C760 SHOCK
4.78566*04
4.2917E*02
3.0521E*01
1.7*596*03
4.17676*01
3.09376*00
3.65356*00
1.11266*00
1.97416*01

5.21016-01
1.68996-02
3.9365E-OI

: 2.2700E-10
1.3792E-05
3.76436-06
7.06076-0+
8.07506-03
S. 96+76-02

PI • 5
. XH2 ,• -

. . ': :' •
. P

7
. -:. RHO ' -

••H . - .

' . . ' * •
i ,S- .

. ' •GAME
:• u .
r ,' ̂  • .

SPECIES

. E-,..-
H

"H*
' ;H2 , . .
iH-
,H2» • '

..'.'ME
-HE*

HE»» :

.OOE»03 N/Sa-Ni

.75 • .

MOVING SHOCK. '•
4.3+226*03
1.5615E*02
8. 28196*00 .
7.65786*02 •
2.3904E*01
2.93+3E*00
3.39786*00
1.0898E*00 •
5.1+46E*01

4.78836-01
2.86876-02
4.18016-01
7.18726^09
+.9+9+E-06 '
8.18706-06
1. 37706-02 •
6.055+E-?02 '.
1.3012E-04 •

US1 - 7.00E»0+
XH6 • .25

M/sec

S7ANOINS SHOCK REFLeCTEo'sHOCK
2.46436*04 -
3.0253E«02
2.3073E«Cl

.. 1.2891E«03 .
3.288+6*01
3.00766*00
3.53046*00
1.01246*00
1.84186*01

uni c 'co *f T i nuc

5.04316-01
2.20396-02
+.02826-01
7. 19306-10
1. + U36-05

- 5.268+6-06
. +.80886-03

, . 3.05186-02 •-
. 3. 54676-02

4.47346*04
• +.61126*02

. 2.87726*01
1.65096*03
+.368+6*01
3.12926*00
3.67326*00
1. 12666*00
2.07766*01

5.23586-01
1. +3306-02
3.94026-01
1.32976-10
1.07216-05
2.86836-06
3.80006-0+
5.7934E-03
6. 1 8 87 E- 02f . n - 1 - -
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TABLE I. -Continued

PI - 1.00E*04 N/SO-M,
XH2 - .

P
T
RHO .
H
A .
S ' • "
I
GAME

SPEC IES

E-
h
H*
H2
H- • * ;•
H2» .
HE * :"
HE* :
HE»» '_'" '

PI • 1.
XH2 - .

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2 .
H-
H2*
HE
HE* '
HE** '

75

MOVING SHOCK
1.3047E*Ol
3.29856*00
3^95586*00
3:37246*00
l.8070E*00
1.0727E*00
1.0000E*00
9.89906-01
2:49846*00

6.62346-53
1.0063E-09

.2.20856-20
' 7.50006-01

6.64786-59
5.32986-20

' 2.5000E-01
6.6270E-65
0. - '

OOE*04 N/SQ-M,
75-

MOVING SHOCK
2.0558E*01
4:5948E*00
4.47*OE*00
4.76196*00
2.11516*00
1.1092E*00
1.0000E*00
9.T3&6E-01
3.2449E*00

_ : —

2.4711E-3S
2.228SE-06 '

'4.55836-20
' 7.50006-01'

' 7.17096-40
' 2.97996-20

2.SOOOE-01
2.0829E-5*

,0. :

USl - 4.006*03 M/S6C
XH6 - .25

STANDING SHOCK
2.73126*01
4.15076*00
6.58086*00
4.27936*00
2.01626*00
1.07486*00
1.00006*00
9.7938E-01
1.49796*00

MOLE FRACT IONS

1.13376-37
1.99186-07
3.513C6-20
7.50006-O1
3.02236-42
4.02526-20
2.50006-01

* 5.13836-56
0.

USl - 5.006*
XH6 - .25

STANDING SHOCK
5.37236*01
6.1606E*00
8.71936*00
6.52406*00
2.42366*00
1.1140E*00
1.0001E*00
9.53346-01
1.66136*00

HOLE FRACTIONS

5.38506-21
1.99586-04
5.81886-20
7.49836-01
3.80256-24
2.25766-20
2.49986-01

' 4.38146-46
0.

REFLECTED SHOCK
6.7755E*01
5.97186*00
1.13456*01
6.30536*00
2.38996*00-

' 1.0952E*00
1.00016*00
9.56366-01
1.3387E*00

3.47396-22
1.12406-0*
5.11826-20.
7.*9906-01
2.259*6-25
2.*5*46-20

'2.49996-01
8.97046-47'

. '0.

03 M/SEC

R6FL6CT60 SHOCK
1.19756*02
8.39426*00
l.-42196*01
9.34526*00.
2.75766*00'
1.1376E*00
1.0034E*00.
9.0282E-01:
1.4914E*00

— :

2.9251E-15
6.8054E-03
2.1454E-15
7.44056-01
4.26386-20

'7.7986E-16
2.49156-01
2.20826-33

. 0. '

PI • 1.006*0* N/SO-M,
XH2 -

P
T
RHO
H
A
S
L
GAME
U

SPEC IES

E-
H
h*
H2 '. ,;

H-
H2».
HE
HE*
ME**

.75

MOVING SHOCK
2.98656*01
6.10766*00

' *. 88916*00
6.*6*2E»00
2.41296*00
1.1**2E*00
1.0001E*00
9.S315E-01 .
3.9908E*00

5.16676-21
2.36546-04 '
6.20986-20
7.4979E-01
2.4269E-24
1.8445E-20
2.4997E-01
2.1S76E-46

•, 0.

PI • 1.006*0* N/SO-N.
JCH2 -

P
T
RHO •
H .:"''
A
S
I
GAME
U , , ' -',

SPECIES

i-
H '
H*
M2
H-

H2* .' .
HE . .
HE* .
HE** .. •

.75

MOVING SHOCK
4.1065E*01
7.73026*00
5.30016*00
8.48536*00
2.65716*00
1.17746*00
1.00236*00
9.11226-01

.,4.74796*00

_

5.7456E-16
4.56446-03
4.851*6-16
7.*6016-01
1.3467E-18
9.0838E-17

. 2.4943E-01
1.5130E-37
o.

USl - 6.006*03 M/SEC
XHE * .25

STANDING SMOCK
9.2135E*01
8.38SOE*00
1.09466*01
9.35906*00
2.75106*00
1.1522E«00
1.00386*00
8.99126-01

- 1.77856*00

, WM c cQArTtntii^nuLc rnnti lund

7.9347E-15
7.66486-03
6.46516-15
7.43296-01
4.25506-17
1.51226-15
2.49046-01
8.6002E-35

• 0.

REFLECTED SHOCK
1.85836*02

. 1.03896*01
. 1.7*976*01

1.28836*01.
3.00636*00
1.1784£»60
1.022*6*00

' 8.5098E-01
1.55036*00

7.1*91E-12
*.37 576-02
5.97936-12

. -. 7.1in6-0l
1.31276-13
1.30116-12
2.44536-01
1.9800E-28
0.

USl - 7.006*03 M/SEC
XHE - .25

STANDING SHOCK
1.48506*02
1.03226*01
1.40546*01
1.2873E«01

.-. 2.99356*00
1.19066*00

' 1.02366*00
. 8.48096-01
. . 1.78866*00 -

MOLE FRACTIONS

7.03716-12
4.61326-02
5. 98336-12

" 7.0963E-01
1.1397E-13
1.1678E-12
2.4423E-01
1.9731E-28

" — o^ :

REFL6CT60 SHOCK
2.7039E*02
1.1955E»01
2.13596*01
1.69786*01
3.2496E*00
1.2204E*00
1.0590E»00
.8.34146-01
1.5691E*00

:

3.05066-10
1.11446-01
2.6199E-10
6.5249E-01
1.01186-11
5.3195E-11
2.3607E-01
S.4S52E-25
9.59*OE-88
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TABLE I. -Continued

PI - 1
XH2 =

P
I
RHQ
H
A
S "
I
GAME
u

SPECIES

E-
h '
h»
H2
H-
H2»
HE
ME*
HE**

PI - 1
XH2 «

P '
T
RHO •'
h
A ••
s
z
CAME
U

SPECJES

E-
H ' .
H*
H2
H-

H2*
HE

HE*
Hit*

.OOE*04 N/Sfl-M,

.75

MOVING SHOCK
5.4486E*Ol
9.1786E»00
5. 8606E»00
1.0842E*Ol
2.82T5E»00
1.2099E*00

" U0129EKJO
8.5995 E-01
5.54606*00

:

3.0997E-13
2.5389E-02
2.7177E-13
7.2778E-01
1.9404E-15
4.0145E-14
2.4b83E-01
9.9714E-32
0.

.OOE*04 N/SQ-N.

.75

MOVING SHOCK
7.01686*01 '
1.0335E*Ol
6.561SE*00
t.3531E»01
2.9S59E»00
U2*3*E>00
1.03*7E*00
8.3372E-01
6.3752E»00

;

1.2277E-11' .
6.7017E-02
1.0959E-11
6.9136E-01
1.3468E-13
1.4530E-12
2.«162E-01
2.2158E-28
0.

US1 > 8.00E»03
XHE * .25

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.3125E«02
1.1913E401
1.8277E«01
1.7103E.01
3.2**9E»00
1.2312E*00
l.062CE«00
8.3221E-01
1.7763E400

MOLE FRACTIONS —

3.1390E-10
1.1684E-01.
2.T245E-10
6.*777E-01
9.5427E-12
5.0991E-I1
2.35".OE-01
fc.8«e*E-25
4.0524E-90

US1 • 9.00E»03
XHE - .25

3.8956E»02
l.3388E»01
2.6188E»01
2.18**E»01
3.5194E»00

. 1.2652E*00
l.HI06»00
8.3267E-01
l.6000E»00

*.1737E-09
1.9990E-01
3. 66 58 E- 09

. 5. 75096-01
2.0919E-10
7.171*E-10
2.25016-01
2. 90306-22
2.51756-80

N/SEC

STANDING SHOCK REFLECTED SHOCK
3,*671E«02
1.33«5E*01
2.3301E«01
2.2020E»01
3.5176E«00
1.27«4E»00
1.1150E«00
8.3155E-C1
1.7928E»00

MOLE FRACTIONS —

4.1576E-09
2.0629E-01
3.6722E-09
5.6950E-01 '
1.9398E-10
6.7935E-10
2.2*21E-01
2.269SE-22
2.9O6«E-80

5.54856*02
1.48126*01
3.1829E«01
2^75396*01
3.82326*00'
1.3129E*00
1.1769E»00
8.3854E-01
1.6561E*00

3. 16716-08
3.0061E-01
2.83T3E-08

. 4.8696E-01
2.14146-09
5.4402E-09
2.1242E-01
2.8071E-20
1.86536-73

PI =• 1.
XH2 » .

P
T
RHO
H •
A
S
Z
GAME
U

SPECIES

E-
H .
H*
H2 •
H-
H2»
HE
HE*
HE**

006*04 N/SO-M,
75

MOVING SHOCK
8. 79536*01
1.1297E*01
7.30516*00
1.65416*01
3.14956*00
1.27856*00
1.06586*00
8.23896-01
7.21306*00

1.4485E-10
1.2339E-01

, 1.30946-10
.6.4204E-01
2.31466-12
1.6226E-11
2.34586-01
4.84056-26
0.

PI - 1.006*04 N/SO-M,
XH2. • .

P
T '."'
RHO .
H
A
S
I
GAME
U

SPEC l£S

E-
H'
H*
H2
H-
H2»
HE
HE*
HE»»

75

MOVING SHOCK
1.0775E»02
1.2148E*01
8.03186*00
1.98686*01
3.31976*00
1.31SSE*00 .
1.1043E*00
8.21496-01
8.0503E*00

8.9672E-10
1.8895E-01
8.18766-10..
5.84676-01
1.8678E-11
9.6636E-11
2.263BE-01
2.5133E-24
2.3400E-90

US I - 1.00E»04
XHE - .25

M/SEC

STANDING SHOCK -REFLECTED SHOCK
4. 962SE«02
1.4718E*01 ' .
2.8585E»01
2.7572E«Oi
3.8130E*00
1.3205E*00
1.1795E»00
8.3749E-01
1.8416E*00 ..

HOLE FRACT IONS ~~

2.97956-08
3.0440E-01

'2.67856-08
4.8365E-01 ...
1.8761E-09
4.8759E-09
2.11956-01
2.1496E-20
2.18926-74

US1 - 1.106*04
XHE - .25

7.68156*02
. 1.627'-€»01
3. 7610E*Ol

. 3.401 9E»01
4.16446*00
1.363$£*00
1.2546E*00
8.4911E-01
1.7353E*00.,

•1.7266E-07
.* 4.0586E-01

1.57916-07
3.94876-01 "
1.4434E-08
2.9181E-08

" 1.MITE-01"
1.4419E-18
6.2972E-67

N/SEC

•

STANDING SHOCK REFLECTED SHOCK
6.7915E*02
1.60956*01
3.36^76*01
3.37276*01..
4.13516*00
1.36876*00 . '
1.25376*00
8.47386-01
1.92456*00

1.50136-07
4.04736-01
1.37SSE-6V '.
3.95866-01
1.1620E-08 /
2.4191E-08'

' 1.9941E-01
9.3380E-19
1.0M3E-67

1.03116*03
1.7864E*01
4.29796*01
».1318E»01
4^55366*00

' . 1.41666*00
1.34306*00
8.6432E-O1
1.84876*00

7.7861E-07
. 5.1079E-01

• : 7. 27281-07 .
3.0305E-01

. ' . 7.4405E-08
. 1.2573E-07
~ 1.8615E-01
4i9799E-17
3.7268E-61
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TABLE I. -Continued

p j - l O k N / r r i

PI - 1
XH2 -

t : .'.'."»-,'
T- ;"•'.. v-i.'
RHO t '
H . :-'.
A . -' ..":'
S- . , • ;

1 ' ,- " [ :.
GAME :-
U. . -'."

SPECIES

E-j. i •'• -
H, .--•"-*,•.
H* * ,;-,;••
H2. ..-,:•.:
H-.-^ .
H2»..".',i!,
HE ' • ", -'
HE* _, ''.± ~s

HE** 'p"*;-

.006*0* n/SO-M,

.75 ,

• MOVING SHOCK
", 1.29*16*02
"{.;!. 29 3*6*01
. .8. 70806*00

2.35066*01
3.*968£*00.

'"'1.35*00*00
1^1*906*00

. 8.22766-01
,8.87706*00

, . :»-- — --

3.e*90ET09
'•,: 2.593 TE-01 .
/ 3.5*7$E-09 -
.'."5.23066-01
'..9.77086-11 .-

. v" 3.9919E— 10
' / 2.1758E-01
• ' 6.*26»E-23

" '9.**03E-8*

'• 'pi ' 1.006*0* N/sor*,
XH2 - ,.73- ' ' ' • '. •

US1 - 1.206*0* M/SEC
XH6 - .25

STANDING SHOCK
8.93216*02
1.7530E*01
3.81*7E>01
*.0**6E*01
*.*900E«00
l.*1856»00
1.3357E.OO
8.6100E-01

. 2.02776*00

MOLE. FRACTIONS

6.12776-07
5.02626-01
S.7212E-07
3.10216-01
5.39656-08
9.*616E-08
1.87176-01
2.5*70E-17

. 3,27536-62

REFLECTED SHOCK
, 1.3*206*03 '
. • 1.96636*01

*. 7*136*0 1 .
*. 9*206*01 •
S.0076E*00 .
l.*71*E*00
l.*395E*00
8.85916-01
1.99696*00

3.19956-06
6.1062E-01
3.05026-06.
2.1570E-01 .
3.226*6-07.

L *. 71 936-07.
• 1.73676-01

. . l.*1686-15

. - *. 362*6-57-

US1 ' 1.306.0* M/SEC
XHE - .25

• MOVING SHOCK STANDING SHOCK
p ""',• "A

RHO .
H "'." . ,

*' •". >

I ' '.'-•

GAME ' V.
U 'V, .'-

SPEC IES

H . .•'"
H* '
H2 ,./! '' .
H- . ' ' "
H2»
HE ' .
HE* : •
hEV .?.

1.52966*02 •
U. 36996*01"
9.30*66*00
2.7*576*01
3.68566*00

' ^1.^39*86*00'
,1.20006*00
8.26306-01

'.9.696*6*00 "

.. 1.33*66-08
', '.. 3. 33396-01

1.2*1 56^08
.*-*. 5828E-01
' 3.93356-10
' l.32*8E-09
- 2.0833E-.01

1.0*266-21
1.36226-79

1.13316*03
1.90976*01
*. 16816. 01
*.77186*01
*.88936*00
l.'*69*6*00

.l.*23S6*00
8.7939E-01
2.1662E.OO •

HOLE FR ACT IONS

. 2.233*6-06
5.9*976-01

. 2.12366-06
2.29*06-01

. 2.0819E-07
3.1799E-07
1.75*36-01
S.*13*6-16
.1.18826-57

R6FLECTEO SHOCK
1.70116*03
2.19026*01
5.0*096*01
5.8**9E*01 .
5.57016*00 .
1.527*6*00 .
1.5*076*00
9.19*26-01 .•
2.19796*00 :

1.35686-05
7.01866-01
1.31816-05
1.358*6-01
1.3083E-06
1.69586-06
1.62266-01
*. 57*66-1*
*.503S6-50

PI = 1
XH2 *

P
T
RHO
H .
A
S
L
GAME
U

SPEC IES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

.006*0* N/SO-M,

.75

MOVING SHOCK
1.78386*02
l.**53E*01
9.8260E.OO
3. 1721E.01
3.88536*00
l.*369E*00
1.25606*00
8.3156E-01
1.0510E.OI

3.9685E-08
. *. 07676-01

.72536-08

.93296-01

.30566-09

.73T3E-09

.990*E-01

.2523E-20

.6118E-75

PI - 1.006*0* N/SO-M,
XH2 * ,75

US1 - l.*06*0* M/SEC
XH6 * .25

STANDING SHOCK
1.39*56*03
2.09206*01
*.*030E*01
5.55256*01

' 5.3557E.OO
1.5203E.OO
1.51396*00
9.05666-01
2.3*71E»CO

MOLE FRACTIONS

7.9*1*E-06
6.78886-01
7.67S5E-06
1.55976-01
7.2*636-07
9.8659E-07
1.651*E-01
1.13076-1*
2.55*36-52

REFLECT60 SHOCK
2.11376*03
2.51196*01
5.13876*01
6.85996*01
6.3*326*00
1.58366*00
1.63756.00
9.78216-01
2.*801E»00

7.02«*E-OS
7.78*06-01
6.93336-05
6.8772E-02
5.5939E-06
6.5555E-06
1.5267E-01
2.*5*8E-12
1.27S16-*3

US1 - 1.506*0* M/SEC
XHE -' .25

MOVING SHOCK STANDING SHOCK
P
T
RHO ,
H
A
S
L
GAM 6
U

SP6C IES

F-
h .
H»
H2- . •
H-
H2* .
HE
HE*
H6»» .

2.05506.02
1.5222E.01
1.0253E.01
3.629*E»01
*.0995E*00
l.*802E.OO
1.3167E.OO
8.3850E-01
1.1309E.01

1.0672E-07
*. 81066-01
1.0108E-07
3.2907E-01
3.7896E-09
9.*30*E-09
1.89876-01
1.18806-19
6.85*16-72

1.66316*03
2.32076*01
*.*7796*01
6.37766(01
5.92806*00
1.5701E.OO
1.600*6*00
9. *6186-01
2.59636*00

MOL6 FRACTIONS

2.97896-05
7.50226-01
2.92186-05
9.35026-02
2.*1196-06
2.9823E-06
1.56216-01
2.6958E-13
6. 12996-48

REFLECTED SHOCK
2.588*6.03
3.05156*01
*.V653E*01
8.03616*01
T.*360E*00
1.63896*00
1.70836*00
1.0607E*00
2.93*96*00

5.297*6-0*
8.27656-01
5.26816-0*
2.*89*6-02
2.7506E-05
3.0*326-05
l.*63*E-01
3.33656-10
6.63*86-36



TABLE I. -Continued

•lOkN/m

PI - 1.
XH2 = .

, P •
T
RHO
H .
»
S
2
GAME
U .

SPECIES

£T . . . • , .
M
H* ' .
H2
P-.
H2»
HE
HE*
HE**

006*0* N/SQ-Nt
T9

MOVING SHOCK
2.34526*02
1.60316*01
1.05886*01 -
4.11836*01
4.3325E»00
1.52456*00
1.3816E*00
8.4748E-01
1.21076*01

2.7241E-07
5.52406-01
2.60356-07

• 2.66656-01
1.01096-08

. 2.2170E-08
1.8095E-01
1.05426718
9.7666E-68

US1 - 1.606*04 M/SEC
XHE - .25

STANDING SHOCK
1.93086*03
2.64006*01
4.37276*01
7.24756*01
6.67626*00
1.61776*00
1.67256*00
1.00946*00

• 2.93456*00

HOLE FRACT IONS

1.31886-04
8.03616-01
1.30676-04
4.6433E-02
8.26456-06
9.47076-06
1.4947E-01
9.9739E-12
1.9995E-41

REFLECTED SHOCK
3.12386*03
3.82106*01
4.69556*01

, 9.37406*01
- 8.37456*00

1.68886*00
1.74116*00
1.05426*00
3.51666*00

3.64836-03
8. 40276-01
3.63196-03
8.62876-03
1.0917E-04
1.25596-04
1.4399E-01

.. 3.67636-08
• 1.86066-28

PI - 1.006*04 N/SQ-M,
XH2 - .79

US1 - 1.706*04 M/SEC
XHE - .25

MOVING SHOCK STANDING SHOCK
P .
T , : •
RHO
H .
A
S
I
GAME
U

SPECIES

6-
M
H* •
H2
H-
H2*
HE
HE*
HE**

2.6519E*02
1.69146*01
1.08146*01
4.63796*01
4.5905E»00
1.56956*00
1.44986*00
8.5934E-01
1.28916*01

— ; —
6.8099E-07
6.2050E-01
6.56676-07
2.0706E-01
2.5530E-08
4.9850E-08
1.7244E-01
9.0525E-18
4.22536-64

2.17536.03
3.08906*01
4.10066*01
8.14606*01
7.53236*00
1.66126*00
1.71736*00

. 1.06956*00
.3.3939E»DO

MOLE FRACTIONS

6.53496-04
8.33416-01

• 6.5055E-OA
1.9653E-02
2.T528E-05
3.0463E-05
1.45586-01
4.8308E-10
2.60186-35

REFLECTED SHOCK
3.65966*03
4.53356*01
4.97T8E»01
1.07386*02
8.88566*00

• 1.73006*00
1.7633E*00
9.87636-01
3.98616*00

'..'

1.22276-02
8.28936-01
1.21636-02
4.34856-03
2.44366-04
3.08006-04
1.41776-01
7. 0870 £-07
8.05226-24

PI - 1.006*04 N/SO-M. US I'-. 1.806*04 M/S6C ' - .'
XH2 -

P
T
RHO
H
A .

1 S •
Z '
GAME
U

SPEC IES

E-
H
H*-- '
H2
H-
H2»
HE '
HE*
HE»» .

PI • 1
XH2 -

p . ' - . . .

T ' '
RHO
H
A
S
I •'
GAME
U

S PE C I E S

E-
H •' ' '
H*
H2
H- •
H2»
HE
HE*
HE**

.79

MOVING SHOCK
2.97476*02 :

1.7925E»01
' L.091«E*01
' 5.1883E»01

4.88546*00
1.61476*00
1.52006*00
8.75976-01
1.3663E*01

1.7371E-06
6.84216-01
1.68986-06
1.5131E-01
6.3238E-08
1.1056E-07
1.64476-01
8.2849E-17
1.5624E-60

.OOE*04 N/SO-M

.73

MOVING SHOCK
3.31196*02
1.91616*01
l.0873E»01
9.7690E»01
5.23996*00

• 1.65966*00 '
1.5896E»00

• 9.0146E-01
1.4416E»01

*.7755E-06
7.4182E-01
4.68476-06
1.0090E-01
1.600SE-07
2.5083E-07
1.57276-01
9.2886E-16
1.02906-56

XHE - .29

STANDING SHOCK
2.39196*03
3.627lE*Ol
3.79126*01

. 9.07206*01
8.19646*00
1.70006*00 •
1.73946*00
1.06496*00
3.93036*00

Mm F FttAf*TfniU<~_ RULE rKAui iun.>

- 2.7058E-03
• ' 8.41996-01

2.6961E-03
' 8.71S4E-03

7.3709E-05
B.3353E-05
1.43I3E-01

' 1.50456-08
' 6.2452E-30

REFLECTED SHOCK
4.1622E*03 '
5.09996*01

' 4.5630E»Ol
' U2085E»02

9.2589E*00
l.7698E»00
1.7886E*OO
9. 398 36 -01
4.2964E*00

2.4925E-02
8. 06 78 £-01
2.*7ne-02'
2.8378E-03
3.81316-04
5.2486E-04 :
1.3977E-01

' 4.1552E-06
• 4.7307E-21

, US1 - 1.90E*04 N/SCC- :- ' ' . '
XME - .29.

STANDING ShOCK
2.59596*03
4.16156*01
3.55396*01

• 1.00436*02 .
8.612?E»00
1.73516*00'
1.75926*00 '
1.01566*00
4.401CE»00

MfM f FRATT Iffluf̂RULE rHAUl 1UTI9

7.8011E-03
8.37C1E-01
7.77186-03
.66456-03
.46626-04
.75696-04
.42436-01
.9472E-07
.2299E-26

REFLECTED SHOCK
4.6130E*03 .
5.S634E»01
4.5»30E»01
1.34386*02 .
9.5941E»00
1.7995£»00 ;
1.«I7ZE*00

' 9.I049E-01'
4.5191E»00

3.9777E-02
7.7981 E-Ol .
3.99226-02
2.07766-03
4.9742E-04
7. 38986-04
1.3756E-01
1.3985E-05
3.37436-19

135



TABLE I. -Continued

pr 10 kN/m

PI - 1.006*04 N/SO-Mt US1 > 2.006*
XH2 - .

P1

T
RHO
H
A
S
I - '
GAM6
U

etfCf I f e5r c*, ICa

E-
H • ' '
H*' ' •
H2
H- •"• '
H2»
HE • •
HE* •
HE»*

PI - 1.
XH2 - .

P
T
RHO
H
A ' •
S' ' '
I '< "
GAME
U

SPEC LES

E-
H
H*
H2
H-
H2*
HE
HE*
H£»»

15

MOVING SHOCK
3.65996*02
2.08286*01 '
1.06226*01

.6.37896*01 .
5.70646*00
1.70376*00
1.65436*00
9.4508E-01
1.51396*01

1.55496-05
7.91016-01
1.53726-05
5.78446-02
4. 41636-07
6.18266-07
1.5112E-01
1.61006-14
1.87656-52

006*04 N/SOr-M
75

MOVING SHOCK
4.01276*02
2.3312E*01
1.00956*01
7.01606*01
6.3612E*00
1.74586*00
1.70516*00
1.0180E*00
1.5811E*01

6.6960E-05
8.2683E-01
6.6607E-O5
2.6415E-02
1.4168E-06
1.7696E-06
1.46626-01
5.73126-13
1.8853E-46

XHE - .25

STANDING SHOCK
2.77206*03
4.63846*01
3.3699E»01
1.10616*02
8.92056*00
1.76886*00
1.77346*00
9.67406-01
4.76736*00

•"• HOLE FR ACT IONS

1.64096-02
8.22826-01
1.63436-02
2.93416-03
2.29406-04
2.94116-04
1.40976-01
1.17966-06
3.9810E-23

04 M/SEC

REFL6CT60 SHOCK
4.95846*03
5.94796*01
4.51186*01
1.47756*02
9.90106*00
1.83246*00
1.84766*00
8.92026-01
4.65756*00

5.53766-02
7.51216-01
5.50046-02
1.60256-03
5.82246-04
9.2261E-04
1.35286-01
3.18586-05
7.19156-18

i US1 - 2.10E*04 M/S6C
XHE - .25

STANDING SHOCK
2.89176*03
5.04606*01
3.19166*01
1.21206*02
9. 19446*00
1.80246*00
1.79566*00
9.33046-01
4.9959E»00

~ MOLE FR ACT IONS

2.78326-02
8.02466-01
2.77166-02
2.03796-03
3.04196-04
4i 15736-04
1.3923E-01
4.29616-06
3.91196-21

R6FL6CTEO SHOCK
5.13826*03
6.27276*01
4.35776*01
1.61006*02
1.01856*01
'1.86616*00
1.87976*00
8.79736-01
+.75996*00

7.13366-02
7.21876-01
7.08496-02
1.2537E-03
6. 32096-04
1.05796-03
1.32946-01
6.1277E-05
7.39996-17

PI - 1.
XH2 - .

P
T
RHO
H
A
S
2
GAN6
U

cpcr r P^drcU 1C)

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI > 1.
XH2 - .

P
T
RHO
H
A
S
1
GAME
U

SPEC I6S

E- '
H
H*
H2
H-
H2*
H6
HE*
H6»*

006*04 N/SQ-M,
75

MOVING SHOCK
4.36796*02
2.68406*01
9.39206*00
7.67906*01
7.10186*00
1.78336*00
1.73276*00
1.08456*00
1.64326*01

3.40406-04
8.44726-01
3.39716-04
1.03076-02
4.77976-06
5.47616-06
1.44286-01
3.09466-11
3.83916-40

006*04 N/SQ-Nt
73

MOVING SHOCK
4.72806*02
3.10956*01
8.71266*00
8.36806*01
7.67126*00
1.81686*00
1.74526*00
1.08446*00
1.70166*01

.50646-03

.49456-01

.50496-03.

.25986-03

.37426-05

.52576-05

.43256-01
1.18016-09
1.93886-34

US1 - 2.206*04 M/S6C
XHE - .25

STANDING SHOCK
2.95386*03
5.39296*01

'3.00756*01
1.32076*02
9.45426*00
1.83616*00
1.82126*00
9.10096-01
5. 1265E«00

MOLE FftACT IONS

4.11376-02
7.78256-01
4.09646-02.
1.49726-03
3.62136-04'
5.24036-04
1.37266-01
1.10316-05
1.15686-19

REFLECTED SHOCK
5.17106*03
6.55006*01
4.12686*01
1.74056*02
1.04496*01
1.90066*00
1.91316*00
8.71406-01
4.83226*00

8.736O6-02
6.92416-01
8.67666-02
9.85816-04
6.51376-04
1.14206-03
1. 30586-01
1.03356-04
4.66226-16

US1 - 2.306*04 M/SEC'
XHE - .29

STANDING SHOCK
3.00276*03
5.69726*01
2.84966*01
1.43256*02
9.70876*00
1.86926*00
1.84966*00
8.9451E-01
5.18746*00

MOLE FA ACT IONS

5.55976-02
7.51716-01
5.53626-02
1.14606-03
4.05176-04
6.16976-04
1.39146-01
2.32566-05
1.6367E-18

REFLECTED SHOCK
5.15836*03
6.79896*01
3.89606*01
1.87116*02
1.07056*01
1.93456*00
1.94746*00
8.65586-01
+.89126*00

1.03326-01
6.63056-01
1.02626-01
7.82586-04
6.52776-04
1.19276-03
1.28226-01
1.60616-04
2.18546-15

136



TABLE I. -Continued

V lOkN/m

PI - 1.006*04 N/.SO-M
XH2 - .

>
T
RHO
H : ..*
A, . ". '
S • ',
I
GAME.
U

SPECIES

E-
H.' " ' ' '
H* "
H2
H-' ; -'•'
H2* '
HE . .: .
HE*
HE**' ' '.

75

MOVING SHOCK
S.iOS6E*02
3.536TE»Ol '
8.23306*00
9.08836*01
'8.02136*00
1.8469E*bb
l.7544E*00
1.0369E*00
1.76236*01 .

4.71806-03
8.45856-01

; 4. 71426-^03 '
2.15556-03
2.99796-05"

. 3.37656-05,'
1.42506-01,
1.9243E-08
4.5145E-30

PI - 1.006*04 N/SO-M
XH2 • .

>'•" '. ,
I ' ' '; •
RHO
H '
* ' , ' . .
$•'.'
I
GAME
o . r1' '

cpcr 1C c
JrCU 1C J

E-
H ' . '
H*
H2
H-
H2*
HE
HE*
HE»»

75

MOVING SHOCK
5.51676*02
3.92246*01 ' .
7.9622E*00
9.S430E*01
8.26376*00
1.8744E*00
l.76ME*00
9. 8562 £-61 '
I.8272E»qi '

.0670E-02

.3S71E-01
• .0661E-02

.3197E-03

.1*95E-05

.0114E-05
- .4153E-01

1.4262E-07
&.2381E-27

,, US! - 2.40E*0« M/SEC
XHE - .25

STANDING SHOCK
3.10006*03

' .. 5.9830E»Ol
2.75S5E*01
1.5506E»02

. 9.9698E*00
' 1.900SE*00
'1.88046*00

. '8.83526-01
5.25246*00

~ MOLE , FR ACT IONS

. 7.0935Er02
7.2343Er01

. ' 7.0628E-02
9.0862E-04
4.40896-04

: : 7.0446E704
1.3291E-01
:4. 35566-05

^' / . ' 1.53476-1.7

REFLECTED SHOCK
5.23636*03
7.04866*01
3.74586*01
2.00926*02
1.09726*01
1.96736*00
1.98336*00
8.61146-01
4.95436*00

1.19486-01
6.33296-01
1.1865E-01
6.30896-04
6.50736-04
1.23846-03
1.2581E-01
2.41006-04
9.14756-15 .

t US1 - 2.506*0* M/SEC
XHE - .25

STANDING SHOCK
3.26956*03
.6^26676*01
2.72626*01
1.67736*02
1.02466*01 !

. I1'.9314E*00
., 1.91386*00

-' 8.75336-01 .
' 5.32246*00

— MOI F FDATTinM^7 nULC rKMbl IUN&

8.71076-02
6. 93556-01 '
8.67116-02
7.3907E-04
4.73296-04
7.93116-04
1.30566-01
7.61506-05

'1.14246-16

REFLECTED SHOCK
5.44306*03
7.31176*01
3.6835E*01
2.15876*02
1.12576*01
1.99906*00
2.02106*00

; 8.5760E-01'
5.03346*00

.35886-01

.03096-01

.34886-01
. .15336-04

.48836-04,

.28776-03
1.23356-01
3.55626-04
3.66196-14

PI »
XH2 -

P
T
RHO
H
A
S
Z
GAM 6
U

<PFT ii)rcl> 11

6-
H
H*
H2
H-
ti2»
HE
HE*
HE»»

PI -
XHZ -

P
T
RHO
H
A
S
I
GAME
U

tOff llorCU 11

E-
H.
Ht
H2
H-
H2*
HE
HE*
HE**

1.006*04 N/SO-M.
.75

MOVING SHOCK
.5.95316*02
4.26006*01
.84016*00
.06336*02
.48106*00
.90036*00
.78246*00
.47286-01
.89616*01

1.91906-02
8.20296-01
1.91736-02
9.19956-04
7.52136-05
9.15816-05

. • 1. 40266-01
6.1138E-07
1.1799E-24

1.00f*04 N/SO-Mf
.73

MOVING SHOCK
6.41536*02
4.35676*01
7.81286*00
.14576*02
.69816*00
.92536*00
.80206*00
.2138 E-01

. .96796*01

2.96906-02
.01006-01
.96616-02
.95866-04
.890SE-05
.25636-04
.38736-01
.83586-06

6.28796-23

US1 - 2.60E*04 M/S6C
•XHE - .25

STANDING SHOCK
3.50316*03
6.54426*01
2.74746*01
1.81256*02
1.0528E*01
1.96026*00
1.94846*00
8.69236-01
5.40296*00

mi F FBATTIfMrfCRULE rHA(»l 1U13

1.03336-01
.63S4E-01
.02836-01
.153SE-04
.01596-04
.80256-04
.28186-01
.24736-04
.8124E-16

REFLECTED SHOCK
5.75876*03
7.58736*01
3.68446*01
2. 318 76 *O 2
1.15596*01
2.02986*00
Z. 06006*00

- 8. 547 86-01
5.11S1E*00

1.52256-01
5.72956-01
1.5104E-01
4.2433E-04
6.4503 E-04
1.3360E-03
1.20846-01
5.16286-04
1.39886-13

USI • I.IOf*** N/MC
WE • .If

STANDING SHOCK
3.78906*03
6.82386*01
2.79746*01
1.91586*02 .
1.08216*01

.1.988(6*00
1.98496*00
8.644 7E-01
5.48916*00

MOLE FftACT I (MS

.19856-01

.'32996-01

.19216-01

.16666-04

. 24736^04

.64126-04

.Z575E-01

.96316-04
3.5401E-1S

R6FLECTED SHOCK
6.16316*03
7.87616*01
3.72556*01
2.48966*02
1.18766*01
Z. 06036*00
2.10046*00
8.52576-01
5.21436*00

1.6856 E-01
5.42976-01
1.67086-01
3.49646-04
6.3705 E-04
1.37786-03
1.18286-01
7.3966 E-04
5.13086-13
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TABLE I. -Continued

•lOkN/rrf

PI - 1.
•XH2 • .

P
T
RHO
M
A
S
I
GAME

M 4

SPEC [ES

E- ' "
H' ' ' '
H»
Hi ' '
H-
H2»
HE
HE*
HE»»

PI - 1.
XH2 - .

P
r
RHO
H
A
S
I
GAME
U

c per ice
it* Clr *C9

E-
H
H*
H2
H-
H2»
HE
HE»
HE»»

OOE*0* N/SQ-M,
75

MOVING SHOCK
6.903SE*02 '
*.8218E*01
7.8*69E*00
1.2316E*02
8.9180E»00
1.94966*00
I. 82466*00
9.0*006-01
.2.0*236*01

4.15836-02
7.79026-01
4.15396-02
5.5*28E-04
1.21376-0*
1.6056E-0*
1.3701E-01
4.36486-06
1.44456-21

OOE*04 N/SO-Mt
75

MOVING SHOCK
"7.*1*OE*02
5.06*2E*01
7.91546*00
1.3208E»02
9.1*076*00
1.9736E*00
1.8*966*00
8.9203E-01
2.11T9E»01

5.**S9E-02
7.5513E-01
J.**27E-02
*.5578E-0*
l.*206E-0*
1.9534E-0*
1.3516E-01
8.8886E-06
1.9077E-20

US1 - 2.80E»0* H/SEC
XHE - .25

STANDING ShOCK
*. 1212E»03
7.10*66.01
2.86766*01
2.1069E»02
1.1122E»01
2.01716*00
2.0228E»00
8.6076E-01
5.5827E»00

MOLE FRACTIONS

1.363*6-01
6.02516-01
1.355*E-01
*. 35856-0*
5.*(72E-0*
l.O*15E-03
1.2329E-01
2.98256-0*
1.62616-1*

REFLECTED SHOCK
6.6*216*03
8.17716*01
3.79236*01
2.6706£»02
1.2208E*01
2.09066*00
2.14196*00
8.509O6-O1
5.321«E»00

1.8*67E-01
5.13*5E-01
1.828*6-01
2.8712E-0*
6.236*6-0*
l.*081E-03
1.15676-01
1.0*596-03
1.80396-12

US1 - 2.90E»0* M/SEC
XHE • .25

STANDING SHOCK
*.*892E*03
7. 38«1E*01
2.9*81E*01
2.26*SE»02
1.1*30E*01
2.0*526*00
2.0616E»00
8.57906-01
5.682CE.OO

mi F FQ Af T inMCKJLC rKAvl lUrtl

1.52t3E-01
5.72*5E-01
.5U3E-01
.67866-0*
.51556-0*
.1085E-03
.2082E-01
.39**E-0*
.69216-1*

REFLECTED SHOCK
7.17836*03
8.*888E»01
3.87156*01
2.86056*02
1.25526*01
2.1208E*00
2.18*26*00
8.*9726-Ol
5.*373E*00

2.0045E-01
*. 8*66 6-01
1.98176-01
2.3*22E-0*
6.0*166-0*
l.*2286-03
1.1300E-01
l.*5B8E-03
6.0570E-12

PI • 1
XH2 •

P
T
RHO
H
A '
S
2
GAME
U

SPECL6S

6-
H
H*
H2
H-
H2*'
HE
H6*
HE»»

PI - 1
XH2 -

.OOE»0* N/SO-M,

.75

MOVING SHOCK
7.9*716*02
5.28886*01
8.007SE»00
l.*1336>02
9.36*56*00
1.997*E»00
1.8765E»00
8.83606-01
2.19*76*01

. 6.8043E-02
7.3000E-01 '
6.7958E-02
3.82986-0*
1.60606-0*

. 2.2910E-0*
1.33216-01
1.619*E-05
1.68816-19

.006*0* N/SO-M.

.75

US1 - 3.006*0* M/SEC
XH6 - .25

STANDING SHOCK
*. 89516*03
7.67116*01
3.03686*01
2.*3026*02
1.17456*01
2.07336*00
2.10136*00
8.55736-01
5.7737E»00

MOLE FRACTIONS

1.68666-01
5.42926-01
1.67*26-01
3.0969E-0*
5.54*16-0*
1.16316-03
1.183*6-01
6.32*16-0*
2.53126-13

REFLECTED SHOCK
7.76896*03
8.81296*01
3.95816*01

- 3.05956*02
• 1.29086*01

2.1510E*00
2.22726*00
8.*89*E-01
5.56166*00

2.1585E-01
.4.56706-01
2.1300E-01
1.89336-04
5.79136-04
1.42036-03
1.10246-01
2.010*6-03
1.95656-11

US 1 > 3.206*04 M/SIC
XHE - .25

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
I
GAME
U

SPEC 1ES

6-
H
H*
H2
M-
H2»

HE
HE*
HE**

9.07326*02
5.70006*01
8.226*6*00
1.60796*02
9.8131E*00
2.0**7E»00
1.93SOE*00
8.73096-01
2.3*9*E»01

9.61826-02
6.7782E-01
9.6038E-02
2.81036-0*
1.90696-0*
2.9131E-0*
1.29166-01
*.i91 76-05
5.89126-18

5.78226*03
8.2*8*6*01
3.212*6*01
2.77796*02
1.23926*01
2.12936*00
2.18226*00
8.53116-01
6.010*E«00

Mfll f FO ATT I fMICRULE rKAtl lUn)

1.99506-01
*.8637E-01
1.975«E-01
2.1593E-04
5.38726-0*
1.22«26-03
1.13336-01
1.23C2E-03
2.87986-12

REFLECTED SHOCK
9.08526*03
9.*98S6*01
*. 13326*01
3.4818E»02
1.36566*01
2.211*6*00
2.31416*00
8.4834E-01
S.83S6E*00

2.4526E-01
*. 03976-01
2. *0 7*6-01
1.19856-0*
5.16*66-0*
1.36206-03
1.04366-01
3.67536-03
1.81836-10
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TABLE I. -Continued

p -lOkN/m

PI - 1.006*0* N/SO-N. US1 - 3.40E»04 M/SEC
XH2 •

P
T
RHO
H
A
S
Z
GAME .
U

SPECIE!

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI • 1
XH2 -

P
T
RHO
H
A
S
Z
GAME
U

cpcr f c cirCC 1C ;

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

.75

MOVING SHOCK
• 1.02816*03

6.0796E»01
. 8.46176*00

1.81536*02
• 1.02666*01

2.0921E*00
:1.9985E*00
. 8.6740E-01
2.50596*01

1.2490E-01
6.2457E-01
1.2467E-01
2.1137E-04
2.11*OE-0*
3.4*196-0*
1.2500E-01
9.3976E-05
1.03116-16

.OOE*0* N/SQ-N

.75

MOVING SHOCK
1.15656*03
6.4407E*01
8.69166*00
2.03556*02
1.07256*01
2.13976*00
2.06606*00
8.6447E-01
2.66266*01

1.53*86-01
5.7160E-01
1.531*6-01
1.60136-0*
2.2293E-04.
3.8552E-04
1.20836-01
1.82*16-0*
1.1640E-1S

XHE - .25

STANDING SHOCK
6. 7772E*03
8.85056*01
3.38116*01
3.15066*02
1.30706*01
2.18546*00
2.26*86*00
8.52216-01
6.26*8E*00

- MOLE FRACTIONS

2.28686-01
4.33376-01
2.2569E-01
1.45766-04

' . 5.00C3E-0* .
1.2323E-03
1.08136-01
2.255*E-03
2.6566E-11

REFLECTED SHOCK
1.05736*0*
1.02456*02

. 4.2966E*01
3.93816*02
1.4453E*01
2.27186*00
2.40196*00
8.48906-01
6.14*56*00

2.7272E-01
3.55896-01
2.6555 E-01
7.2298E-05

-- 4.4630E-04
:i. 241*6-03

' 9.77116-02
6.37*46-03
1.4799E-09

i US1 - 3.606*0* M/SEC
XHE - .25

STANDING StaOCK
7.848SE*03.
9.48196*01
3.525*E>01
3.5*52E*C2
1.37766*01
2.2*1*6*00
2.3*796*00
8.52506-01
6.58136*00

- MOLE FRACTIONS

2.55936-01
3.8*606-01

. 2.5128E-01
9.*687E-05
4.4612E-04
1.1748E-03
1.0255E-01
3.9227E-03
2.0617E-10

REFLECTED SHOCK
1.2213E*0*
1.106*6*02
4.4343E*01
4.4274E*02
1.5317E*01
2.3320E»00
2.*893E»00
8.5182E-01
6.4911E*00

2.9812E-01
3.1288 E-01
2.870TE-01

'. 4.1581 E-05
3.7978E-04
1.0787E-03
9.0076E-02
1.03526-02
1.P530E-08

PI •
XH2 -

P
T
RHO
H
A
S
Z
GAME
U

SPEC II

f-
H' "
H* •
H2
H-
H2»
HE
HE*
HE**

PI •
XH2 «

P
T
RHO
H
A
S
Z
GAME
U

SPECK

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

1.006*0* N/SO-Mt
.75

MOVING SHOCK
1.29246*03 '
6.79366*01
8.902*6*00
2.26826*02
1.11966*01 .
2.18786*00
2.13706*00
8.63396-01
2.81926*01 '

S ™ ••-"•«-«- -l._l-l-_LB

1.81636-01
5.19SOE-01
1.81126-01
1.20736-0* .
2.2585E-04
4.1393E-04
1.16666-01
3.27*86-0*
9.85076-15

1.001*04 N/so-«t
.75

MOVING SHOCK
1.43576*03
7.1*226*01
9.09396*00
2.51346*02
1.16776*01
2.23596*00
2.210*6*00
8.6373 E-01
2.9752E*01

2.0880E-01
4.6932E-01
2.080*6-01
9.02S2E-OS
2.2124E-04
4.2888E-04
1.12556-01
5.5477E-04

• 6.71516-1*

US1 - 3.80E»0* M/SEC
XHE - .25

STANDING SHOCK
9.0064E»03
1.01J6E»02
3.6480E*01
3.9633E«02
1.45186*01
2.297C6«00
2.43096*00
8.537*6-01
6.88636*00

HOLE FRACT IONS

2.8124E-01
3.40336-01
2.7*076-01
5.91116-05
3.86976-0*
1.07096-03
9.6348E-02
6.4931E-03
1.4009E-09

REFLECTED SHOCK
1.39886*04
1.19736*02
4.53476*01
4.94996*02
1.62926*01
2.3917E*00
2.57656*40
8. 604 BE -01
6.8736E*00

.21706-01

.74456-01

.05 57 E-01

. 2741 E- OS

.23886-04

.9592 E-04

.14736-02

.55586-02

.604*6-08

US1 - 4.00C*04 N/SEC
XHE • .21

STANDING SHOCK
1.02256*0*
1.08766*02
3.7412E*01
4.4025E*02
l.S302E*01
2.35216*00
2.91216*00
8.56T7E-01
7.2346E*00

HOLE FR ACT IONS

3.04S6E-01
3.00836-01
.93826-01
.5573E-05
.3063E-04
.372SE-04
.9355E-02
.0132E-02
.3202E-09

REFLECTED SHOCK
1.59236*0*
1.3027E*02
*.5852E»Ol
5.5149E»02
1.74791*01
2.45146*00
2. 665 7E* 00
8.79806-01
7.36276*00

3. 4422 E-01
2. 38*5 E-01
3.221*6-01
1.15496-05
2.79896-04
7.0735E-04
7.2127 E-02
2. 1657 E- 02
3.86576-07
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TABLE I. -Continued

10 kN/m

PI - 1.
XH2 * .

P
T
RHO
M" ' '
A ' -'•
s • ' • • " •
I "•'. ,
GAME.
U ' - • ' •

eoCi" 'if *
AI*ClvlC *

E-
H
H*
H2 '
H-
H2» '.
HE -
HE* '
HE»»

PI » 1.
XH2 • .

P
T
RHO
H
A
S .
I '
GAME.
u : ' '

SPEC IES

E-
H
H»
HZ
H-
H2* ' .
HE
HE*
HE**

OOE»04 N/SO-Mt

T*

MOVING SHOCK
1.3861E*03
7.4955E»01
9.2550E»00
2.7712E»02
1.21786*01
2.28456*00
2.2864E*00
8.65306-01
3.1307E»01

2.3511E-01
4.2087E-01
2.33986-01
6.6242E-03
2.100 3E-04
4.30206-04

. 1. 0843E-01
9.06566-04
3.98776-13

00£*04 N/SQ-Ni
75

MOVING SHOCK
1.74356*03
T.85T7E*01
-».3845E«00
3.04146*02
1.2699E*01
2.3332E*00
2.3644E*00
8.6796E-01 .
3.28KE*01

2.6032E-01
3.7463E-01
2.S866E-01
4.7548E-O5
1.9360E-0*
*.185«-0*
1.0429E-01
l.**29E-03
2.1397E-12

US1 - *.20E»0* M/SEC
XHE - .25

STANDING SHOCK
1.1«80E»04
1.16S3E«02
3.7984E*01
*.8620E»02
1.6158E*01

.2.406 5E»Ofl
2.5938E>00
8.6386E-01
7.6355£»00

MHI f FQAfTinM<mJLC TKAv 1 1UH>

3.2612E-01
2.6560E-01
3.I080E-01
2.0639E-OS
2.81816-0*
7.90296-0*
8.15BOE-02
I.4803E-02
*.3515E-08

REFLECTED SHOCK
1.7992E»0*
1.4292E*02

. 4.M49E*01
6.1222E«02
1.8976E*01
2.5103E»00

. 2.7S77E*00
9.1358E-01
7.9*31E*00

.6595 E-01

.0491E-01

.3771E-01

.3221E-06

.4651E-04

.2636E-04

.2706E-02

.7947E-02
• 2.1862E-06

US! - *.*OE»0* N/SEC
XHE - .23

STANDING SHOCK
1.27«9E*04
1.2508E«02
3.8106E*C1
S.3*01E*02
1.7141E.01
2.460*E*OD
2.6748E*00
8.7821E-01
8.107SE*00'

MOLE FR ACT IONS

3.4640E-01
2.3349E-01
3.2575E-01

.1.1423E-09
2.4147E-0*
6.4117E-0*
7.3207E-02

. 2.0257E-02
' 2.073SE-07

REFLECTED SHOCK
2.024«E*04
1.5884E*02
*.*6I2E»01
6.T931E*02
2.0865E*01'
2.S689E*00
2.8533E»00
9.6059E-01

' 8.7496E*00

3. 8704 E-01
.1.7173E-01
3. 53036-01
2.15766-06
2.2017E-04'
3.6*n6-04
5.3763E-02
3. 38436-02
1.2655E-05

PI -
XH2 -

P
T
RHO
H ' .
A '•
S ' .
Z '. '
GAHE'; .
U '

c ppf IfirCC it

E-
H
H*
H2 .
H-
M2» '
HE'
HE*
HE»» ,

PI -
XH2 -

P
T
RHO
H
A. ,.
S'.
I
6ANE.'
U

C'n ff f £
5KCC 1C

t-
H
H*
H2 . .
H-
M2» ' .
HE . '
HE*
HE**, ;,

1.006*04 N/SQ-M.
.75

MOVING SHOCK *
1.90786*03
8.2342E*01
9.48086*00
3.32406*02 '
1.32436*01

'.'- 2.3820E*00
' ' 2.44396*00 ' '

8.7136E-01
' 3.43866*01 .

2.8435E-01
3.30896-01
2.8187E-01
3.3225E-05

. 1.7341E-04
3.9525E-04 '
1.00046-01

• 2.2542E-03
1.0692E-11

1.00C*«4 N/SQ-fli
.73

MOVING SHOCK
2.0788E*03
8.62«9E*01
9.54346*00 .

' 3.6190E*02
1.38136*01
2.43086*00
2.52416*00

. 8.75876-01
.. 3.59096*01

3.0707E-01
2.8995E-01 .
3.0339E-01
2.2318E-05 .
U5108E-04
3.6233E-04
9.55736-02
3.4709E-03
5.07596-11 .

US1 - 4.60E*04
XHE - .23

N/SEC

STANDING SHOCK REFLECTED SHOCK
1.40376*04
1.3460E«02
3.7862E*01 .

''3.«382E*Q2 '
' 1.8287E«01 '
. 2.5120E«00
. . 2.7343E»00 :'

9.0200E-01
„ 8.5966E»00 ;

Mfll £ GQAfl IflMCnULC rKAWI 1UII9 -T^

3.65186-01
2.04376-01
3.3897E-01
6.0362E-06 .
2.1029E-04? '.
5.0314E-04 :f
6.4843E-02 .' :
2.S913E-02;, "'
.9.016TE-07, *;

US1 » 4.80C*04
XHE > .23

2.26616*04
1.792 IE *02
4.28516*01
7.52)2E*02

.: 2.3109E*01
2.62706*00
2.9510E*00
1.0098E*00
9.7407E»00

4.0T21E-01
1.3968 E-01
3.6797 E-01
7.64 03 E-07.
1.9315E-04
2.3423E-04

. 4.3587E-02,

. 3.9053E-02
7.5456 E-OS;

M/SEC

STANDING SMOCK ' REFLECTED SHOCK
1.3261E*04
1.4S46E*02
3.70106*01

' 6.3497E»02
1.9645E*01
2.5624E*00
2.83476*00
9.3597E-01 .

, . 9.2454E»00

MOLE FRACT IONS'

3.8303E-01
1.76 76 E-01
3.5145E-01
3.00286-06 ..
1.8434Er04
3.7775E-04 . '

.. S.6807E-02
3.13826-02
3.73556-06

2.5212E*04
2.02626*02

. 4.0971E*01

. 8.31666*02
2'.330«»01-
2.68036*00

, 3.03716*00
1.04086*00

. 1.08896*01

4. 2393 E-01
1.1332 E-01
3.80116-01
2. 7342 E-07
1. 71 78 E- 04
1.49886-04 '
3.88456-02
4.3093E-02
3.78136-04



TABLE I. -Continued

p -lOkN/m

PI - 1.00E»04 N/SO-Mi
XHZ -

P.. -
T
RHO '
H
A
S
I
GAME
U

SPECIES

E- '. , -
H -
H*'
H2,
H-
HZ*
HE
HE*
HE**

PI » 1
XHZ -

P •'
T'' •'""'• '
RHO ' ' '
H
A •
S
I
GAME
U

E-
H
H*
HZ
H-
HZ*
HE
HE*
HE**

.75

MOVING SHOCK
2.2564E»03.
.0497E*01'
.5734E*00
.9263E*02
.4406E*01
.4793E*00 '
.6045E*00
. 8054 E- 01
.7419E*01

3.2841E-01 .
2.5219E-01
3.2295E-01
1.4769E-05
1.2821E-04
3.2253E-04
9.0719E-02
5.2701E-03
2.3159E-10

.OOE*04 N/SO-M,

.75

MOVING SHOCK
2.4405E*03

' 9.4974E*01
9.5738E*00
4.2458E*02
1.5022E*01
2.5275E*00
2.6840E*00
8.8525E-01
3.8916E»01

• 3.4827E-01
' 2.1795E-01

3.4024E-01
9.3761E-06

' ' 1.0633E-04
2.7905E-04
8.528 2E-02
7.8630E-03
1.0169E-09

US1 - 5.00E»04 M/SEC
; XHE - .25

STANDING SHOCK
1.6418E*04
1.5T84E*02
3.5710E*01
6.8744E*02

. 2.1182E»01
2.6102E*00
2.9127E*00
9.7597E-01
1.001«E*01

. HOLE FR ACT IONS

3.9947E-01
1.5119E-01
3.6307E-01
1.4109E-06
1.63C7E-04
Z.7345E-04
4.956GE-02
3.6255E-02
1.4640E-05

REFLECTED SHOCK
' 2.785CE*04

2.2864E*O2
3.9117E»01
9.1568E»02
2.7289E»01
2.7314E»00
3.113«»00
1.0460E*00
1.2106E*01

4.3809E-01
9.2231E-02
3.8914E-01
1.0537E-07
1.4826E-04
9.7578 E-05
3.2829 E~ 02
4.5915E-02
1.5430 E-03

US1 - 5.20E*04 M/SEC
. XHE - .25

STANDING SHOCK
1.7472E«04
1.7203E«02
3.3989E*01
7.4088E402
2.2847E*01
2.6S68E*00
2.9882E*00
1.0155E*00
1.0949E»01

HOLE FR ACT IONS

4.1455E-01
1.27S7E-01
3.7388E-Q1,
6.2853E-07
1.4318E-04
1.9093E-O4 '
4.30«E-02
4.0515E-02
5.5181E-05

REFLECTED SHOCK
3.045IE*04
2.5374E*02
3.77S6E»or
1.0011E*03
2. 882 9E» 01
2.7T69E*00
3. I78«E*00
1.0305E*00
1.3199E*01

' 4.4951E-01
7.7588E-02
3.9406E-01
4.8563E-08
1.2939E-04
6. 8809 E-05
2.7574E-02
4.6644 E-02
4.4333E-03

PI »
XH2 -

P
T .
RHO
H
A ,
S
I
GAME
U

to PC iiArEb 1'

f- ' '.
H
H*
H2
H-
H2*
HE
HE*
HE**

PI •
XH2 »

P
T '
RHO ,
H .
A
S "
I
GAME
U

SPEC I

H'
H* '
H2 "
H-
H2«
HE
HE*
HE»»

1.00E»04 N/SO-M
,T5

' MOVING SHOCK
~ 2.6309E*03

9.9T63E»01
9.5483E*00 .
4.5T77E*02

- 1.5660E*01.
2.5751E*00
2.7619E*00

. 8.9006 E-01
4.O400E*01

• -

3.6662E-01
1.8751E-01.

. 3.5503E-01
5.7762E-06

. 8.6626E-05.
2.3515E-04
7.907 2E-02
1.1446E-02
4.2712E-09

1.0«f*0* N/SO-N
.73

MOVING SHOCK
2.8Z76E»03
1.0490E*02 .

' 9.4999E»00
4.9ZITE»OZ
1.6329E*01
2.6221E*00
2.8376E*00
8.9582E-01
4.1871E*01

.8348E-01.

.6092E-01

.6724E-01

.4652E-06
. .9784E-05

.9353E-04

.1990E-02
1.6113E-02
1.701 IE-OS

t US1 - J.40E»04 M/SEC
. . XHE • .25.

STANDING SHOCK
. 1.8«56E*04

.• 1.8T45E*02
3.2222E*01.

' 7.9549E»02
: . 2.4470E»01 .

2.699,IE*00
3.05S6E*00

. 1.0454E*00
1.19«3E*01

~ ~NOLE FRACTIONS^

.'. .2741E-01
.0749E-01',
. 8302E-01
.82UEV07

" .2SJ5E-04,.
.3278E-04
.T422E-02

4.4009E-02
I.8628E-O4

REFLECTED SHOCK
3.3OOSE»04
2.7725E*02
3.«741E*01
1.0«79E*03
3.0148i*01

' 2.8191E»00
3.2384E*00
1.01246*00
1.4182E*01

4.59ME-01
6.7286E-02

. 3.9569E-01
' 2.6239E-08
1.1495E-04
5.2008E-05
2.24 75 E-02
4.5023 E-02
9.5012E-03

. US1 • f.Mt*«4 N/SCC
XHE • .25

STANDING SHOCK
: 1.9373E*04

2.041JE*02
3.0450E«01

' 8.512SE*02
•2.5989E«01 .
2.T412E*00
3.1144E*00
1.0617E*00
1.3039E«01

— ' Mni P PkAfTtMlCnULC rRHCI lUWi

. 4.3855E-01
. 9.0457E-OZ

. 3.905TE-01 .'
' 1.2934E"''O7

' ' 1.0854E-04 '"
9.2387E-05 '
3.2799E-02
4.6853E-02
5.6926E-04

' ; '; ;

REFLECTED SHOCK
3.5447E*04
2.«902E*02
3.5968E*01'

' 1.1742E»03
. 3.143«E*01

2.8587E*00
3.295 8E*00
1.002 «*00,
1.4973E»01

4.6907E-01.
. . 3.97416-02

3.9519E-01
1.3973E-08
1. 03636-04
4. 1403 E-03
1.81 44 E-02
4.1476 E-02
1.62 33 E-02

141



TABLE I. -Continued

pr

PI • 1.006*04 N/SQ-Nt US1 - 5.806*04 M/SEC
XH2 = .

P
I
RHO
H
A
S
z
GAME .
U

C DC f | C *i re w 1 C d

E-
H
H*
H2
H-
M2»
HE
HE*
HE»»

PI - 1.
XH2 - .

P
T
It HO
H
A
S
I
CANE
U

SPEC IE S

E-
H
H»
H2
M-
H2»
HE
HE*
HE**

75

MOVING SHOCK
3.0302E»03
1.1048E»02
9.4195E»OO
5.2778E*02
l.T05TE*01
2.6691E*00
2.9117E»00
9.04436-01
4.33256*01

3.9914E-01
1.3760E-01
3.7719E-01
2.01196-06
5.5739E-05
1.55336-04
6.4014E-02
2.1846E-02
6.4922E-08

006*04 N/SQ-M
75

MOVING SHOCK
3.2389E*03
1.16466*02
9.32816*00
5.6461E*02
1.78516*01
2.7137E»00
2.9814E*00
9.1772E-01
4.476SE*01

4.1315E-01
1.1790E-01
3.8493E-01
1.1S12E-06
4.4785E-05
1.2279E-0*
S.5707E-02
2.8146E-02
2.2915E-07

XHE - .25

STANDING SHOCK
2.0223E»OV
2.2H8E»02
2.8848001
9.082«E*02
2.7286E«01
2.780CE»00
3.1695E.OO
1.0620E*00
l.*121E*OI

_ MQLE FR4CT IONS

*.*7S3E-01
7.6869E-02
3.9616E-01
6.3184E-08
9.3747E-05
6.5951E-05
2.8578E-02
4.8804E-02
l.*95*E-03.

REFLECTED SHOCK
3.7804E*04
3.1989E.02
3.52596*01
1.2629E*O3
3.2793E*01
2.8963E»00
3.3517E*00
1.0030E*00
1.57*U*01

4.T790E-01
5.3757E-02
3.9362E-01
1.0438E-08
9.4053E-05
3.3986E-05

. l.*050E-02
• 3.67356-02

2.380SE-02

• US1 - t.OOE»0» M/SEC
XHE - .25

STANDING SHOCK
2.10«9E*04
2.3821E*02
2.7*6*E*01
9.6672E*02
2. 8360E.01
2.8171E*00
3.2175E*00
1.049*E»00
l.S200E*01

" HOLE FR ACT ION S

4.561SE-01
6.6187E-02
3.99C4E-01
3.3293E-08
8.1333E-05
*.8628E-05
2.4737E-02
4.9S85E-02
3.3783E-03

REFLECTED SHOCK
4.01*5E*04
3.«110E*02
3.4555E*01
1.35*2E»03
3.4272E»01
2.93296*00
3.40596*00
1.01106*00
1.64996*01

4.86226-01
4.85676-02
3.91706-01
7.03206-09
8.50296-05
2.82546-05
1.04256-02
3.13726-02
3.16046-02

10N/m2

PI - 1.006*04 N/$0-Mi US1 - 6.206*04 H/SEC
• XH2 *

f
T
two
H
A
S
I
GAME
U

•$PcC IE S

E- . • .
H .-
H»
H2
H-
H2«
HE
HE*
HE**"

.75

MOVING SHOCK
3.45226*03
1.23186*02
9.1910E»00
6.02606*02
1.87726*01
2.75806*00
3.04936*00
9.38236-01
4.61766*01

4.2620E-01
I.O034E-01
3.91356-01
6.28716-07

• 3.59056-05
9.4296E-OS
4.T198E-02
3.47876-02
7.93506-07

PI « 1.00E»04 N/SO-M,
XH2 - ,

P
T
RHO
H -
A

S
I :
GAME
U '

SPEC 1ES

6-
H .
H* . •
H2
H-,

M2»

H6 •
HE*
HE**

.75

MOVING SHOCK
3.66946*03
1.3072E»02
9.01746*00
6.41736*02
1.9833E*01 '
2.8002E*00
3.1129E*00
9.6669E-01
4.75476*01

• 4.3790E-01 •
8.49S6E-02
3.96746-01
3.29446-07
2.8980E-05
7.0589E-05
3.9195E-02
4.11136-02
2.6686E-06 •

XHE - .25

STANDING SHOCK
2.1856E*04
2.5454E«02
2.6324E*01
1.02736*03
2.92696*01
2.8522E»00
3.26206*00
1.03186*00
1.61166*01

* NOLc FRACTIONS

4.6356E-01
5.8020E-02
4.0167E-01
1.92C1E-08
7.14356-05
3. 7343E-05
2.12146-02
4. 8931E-02
6.49476-03

REFLECTED SHOCK
4.23056*04
3.63436*02
3.36606*01
1.44826*03

' 3.58966*01
2.96956*00
3.4582E»00
1.02526*00
1.7283E»01

4.9398E-01
4. 36 54 E- 02
3.89976-01
4.72446-09
7.54T06-05
2.33796-05
T.3296E-03
2.58666-02
3.90966-02

US1 - 6.4OE*04 M/SEC
XHE - .29

STANDING SHOCK
2.25926*04
2.70456*02
2.52606*01
1.08936*03
3.01526*01
2.88766*00
3.30706*00
1.016?E*00
1.69556*01

MOLE FRACTIONS

4.7085E-01
5.13876-02
4.02076-01
1.17246-08
6.30C1E-05
2.9362E-05
1.77S7E-02
4. 67796-02
1.10206-02

R6FLECTEO SHOCK
4.42766*04
3.87266*02
3.26126*01
1.54496*03
3.76376*01
3.00536*00
3.50586*00
1.04346*00
1.81026*01

5.00856-01
3.89786-02
3.8878E-01
3.14586-09
6.56306-05
1.92156-05'
4.89476-03
2.07176-02
4.5698E-02

142



•TABLE!. -Continued

pr lOkN/m

PI * 1
XH2 *

P
T
RHO
H
A
S
2
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

PI - 1
XH2 »

P-
T
RHO ..
H",
A
S
z
GAME
U

SPECIES

E-
H . • '
H»
H2
H-
H2»
HE
HE*
HE**

.OOE»(H N/SU-M,

.75

MOVING SHOCK
3.889*E*03
1.395*E»02
8.T84TE*00
6.819SE*02
2.1072E*Ol
2.8416E*00
3.1729E»00 .
1.0029E*00
4.8872E»01

4.48SOE-01.
7.102*£-02
4.0161E-01
1.6103E-07
2.3428E-05
5.0838E-05
3.1938E-02
4.6846E-02 -
9.1193E-06

.OOE*04 N/$e-M>

.75 ;

MOVING SHOCK
4.1117E»03

• 1.4992E*02
. 8.4981E*00

7.2323E*02
2.24UE*01
2.8818E»00 .
3.2273E*00
l.O*22E»00
5.0l*6E»01

4.5779E-01
S.8621E-02
4.0607E-01
7.3471E-08

, 1.9040E-OS
3.52*7E-05
2.5783E-02
5.1648E-02
3.1446E-05

US1 - «.60E»0* M/SEC
XHE - .25

STANDING SHOCK
2.3218E«04
2. 85*1E»02
2.4272E*01
1. 1529E»03
3.10506*01
2.9221E*00
3.3515E»00
1.00796*00
1.76646*01

MOLE FRACTIONS

4.7787E-.01
4.6052E-02
4.0140E-01
7.6020E-09
S.S933E-05

. 2.3688E-05
1.4640E-02
4.3406E-02
1.6546E-02

REFLECTED SHOCK
4.59506*04
4.133TE»O2
3.132 8E 4-01
1.6457E*03
3.9493E»01
3.0414E»00

. 3.54836*00
1.06341*00
1.90396*01

_ ^ ' ,-

5.0682E-01
3.4383E-02
3. 88276-01
2. 03 79 E- 09
5.54086-05
1.5S33E-05
3.0853E-03
1.6152E-02
5.1219E-02

US1 - t.80E»04 M/SEC ~
XHE - .25

STANDING SHOCK
2. 3676E«04
2.9969E*02

, 2.32656*01
1.21746*03
3.19996*01
2.95636*00
3.39576*00
1.00626*00
1. 8323E«01

MOLE FRACTIONS

4.8467E-01
4.1451E-02
4.0015E-01
5.0977E-09
4.9564E-05
1.9347E-05 .
1.1750E-02
3. 91936-02
2.2678E-02

REFLECTED SHOCK
4.7212E»04

. 4.41436*02
2.98406*01
1.7477E»03
4.1378E*Ol
3.0772E*00
3.5841E*00
1.0821E»00
1.9962E*Ol

5.1175E-01
3.0006E-02
3.8843E-01
1.2917E-09

• 4.5483E-OS
1.23T6E-05

• 1.8665E-03
1.2421E-02
5.54-64E-02

PI -
XH2 •

P
T '
RHO
H

'A
S
I
GAME
U

i.oo£»04 N/SQ-M
.IS

• MOV INC SHOCK
4.33506*03
1.6158E»02
8.1965E»00
7.6550E»02
2.38V4E»01
2.9194E»00
3.27326*00
1.0750E*00
5.1360E»01

. USX • 7.00E*04 N/SEC
XHE • .2S

STANDING SHOCK
2.4072E«04
3.1401E»02
2.22t9E«01
1.2831E*03
3.30336*01
2.9903E*00
3.43946*00
1.0103E*00
1.88«1E«01

REFLECTED SHOCK
4.8249£*04
4.7218£*02
2.82T«E*01
1.8519E»03
4.32836*01
3.112BE*00
3.«138E*00
1.0979E*00
2.0950E*01

treble

E-
H .
H»
H2 .
H-'
H2*
HE
HE*
HE+*

4.6538E-01
' 4.8313E-02

4.0989E-01
3.2868E-08
1.5739E-05
2. 411 IE-OS '
2.10OSE-02
5. 526 8E -02
1.0487E-04

nuLC rKNlllun* —*

4.9120E-01
3.7479E-02
3.9858E-01
3.4824E-09
4,382tE-OS
U5918E-05
9.1557E-03
3.4416E-02
2.91176-02

5.1575E-01
2.5938E-02
3.8908E-01
8.0358E-10
3.64616-05
9.7508E-06
1.0917E-03
9.4799E-03
5.8608E-02

113



TABLE I.-Continued

p -20kN/m

PI = Z'.
XHZ - -

'• <*.' , • '

.V ."'' ' ."
T '';•"
RHOV
H "•' ''' .
A ' .
s, •
I "
GAME '.'
U

SPEC 1ES

E-
H ' '
H»
H2 '
H- .'
HZ*-' ;• •
HE "'"•
HE* ;

HE**

PI - 2.
XH2 • .

• • ...

p '
t
RHO
H
A' " --

s, ' -
I
GAME
U

eper ice'drtli 1C A

E-
H
H*
HZ
H-
H2*.
HE
HE*
HE**

OOE*04 N/SO-M,
75 :

MOVING SHOCK
U 30*76*01
3.29856*00
3.95586*00
3.37246*00
1.80706*00
1.0755E»00
l.OOOOEtOO
9.8990E-01
2.4984E»00

2.9308E-53 .
7.11596-10
1.7081E-20
7.5000E-01
*.1600E-59

;'- 5.8301E-20
2.50006-01
T.4901E-65
0.

OOE»O4 N/SO-M,
T5

MOVING SHOCK
2.05586*01
*. 59486*00 •
4.»740E«00
4.7619E*00

• 2.11S2E»00
1.1135E»00
l.OOOOEtOO
9.7368E-01
3.2*»9E»00

1. 01*16-35
1.5759E-06
3.9167E-20t

7.5000E-01
4.1618E-40
3.6216E-ZO
2.5000E-01

' 2.5380E-54
0.

US1 - 4.00E«03 M/SEC
• XHE - .25.

STANDING SHOCK
. 2.73126*01 •

4.1507E»00
6.58086*00
+.27936*00

• 2.0162E«00
1.0777E»00
1.0000£«00
9.7938E-01
1.49796*00

MOLE FRACTIONS

4.74286-38
1.40846-07
2.8771E-ZO
7.50COE-01
1.7881E-42

• 4.66116-20
• 2.5000E-01

6.1479E-56
6.

.REFLECTED SHOCK
6.775S£»01
5.9728E»00

. 1.1343E*01
6.3056E»00
2.39086*00

' 1.0990E»00
1.00006*00
S.5693E-01
1.3389E»00

. 1.4123E-22
• 7.9690E-05

4.50O6E-20
7.4993E-01
1.29926-25

• 3.0515E-20
Z.*999E-01
1.1254E-46
0.

USl - 5.00E*03 M/SEC
XHE - .25

STANDING SHOCK.
5.37096*01
6.16166*00
8.71596*00 '
6.52356*00
2.424SE*00
1.11856*00
1.00016*00
9.54266-01
1.6620E*00

HHI P FRATTtniJ^nULC rK At, 1 lUnd

:2.**S3E-21
1.41506-04
5.0229E-20
7.49866-01
2.4545E-24
2.7596E-20

-Z.+998E-01
5. 12446-46
0.

REFLECTED SHOCK
1.199 IE »02
8.4441E*OO

' 1.41666*01
' 9.3567E*00

2.77686*00
' 1.14316*00

1.00266*00
9. 1084E-01
1.49926*00

. . 2.3432E-15
. '. 5.1Z93E-03

1.5673E-15
7.4551E-01
Z.5Z50E-18

- , 7.785*E-U
2.49366-01
2.19846-33
0. .

PI - 2.
XH2 • .

•P
T t

RHO
H '
A
S
I
GAME
U

SPEC IES

E-
H
H*
HZ
H-
HZ* '
HE
HE*
HE»»

PI - 2.
XHZ - .

P
T
RHO
H
A
S .
i
GAME
U

e per tecJr tC led

E- .
H • '. •
M»
H? -
H- . •
H2*
HE
HE*
HE»»

OOE*04 N/SO-M,
75

MOVING SHOCK
2.98636*01
6.1092E*00
4.88766*00
6.V641E*00
2.4146E»00
1.14986*00
1.0001E»00
9.54266-01
3.99046*00

2.1528E-21
• 1.67926-04

5.45856-20
7.49856-01
1.4305E-24
2.2945E-20 .
2.4998E-01
2.65986-46
0.

OOE«04 N/Sa-M<
75

MOVING SHOCK
4.10306*01
7.7575E»00
5.28026*00
8.48326*00
2.67216*00
1.18426*00
1.00176*00
9.1887E-01
4.74386*00

3.74716-16
. 3.36686-03

2.96S8E-16
7.4705E-01
1.1937E-18
7.94O1E-17
2.49566-01
2.3959E-37
0.

USl - 4.00E*
XHE - .25

STANDING SHOCK
9. 1758E*01
8.4233E«00
1.08626*01
9.3485E«00
2.7695E*00
1.15806*00
1.0029E*00
9.0802E-01
1.7906E*00

MOLE FRACTIONS

5.33756-15
5.71ZTE-03
4.0295E-15
7.4500E-01
3.8875E-17
1.34696-15
2.49296-01
1.54146-34
0. . '

USl - 7.00E*
XHE - .25

STANDING SHOCK
1.46466*02
1.04876*01
1.36996*01
1.2831001
3.02796*00
1.19736*00
1.0194E*00
8.57616-01 .
1.82626*00

MOLE FR ACT IONS

7.2199E-1Z
3.7987E-OZ
5.83456-12
7.1676E-01
1.7541E-13
1.5610E-12
2.45256-01
4.7495E-28
0.

03 M/SEC

REFLECTED SHOCK
.8650E*02
.05946*01
.7279E*01
.29296*01
.04666*00
.1851E»00
.0188E*00
.59956-01

I. 57646*00

8.1541E-12
3.6840E-02
6.4587E-12
7.1TT7E-01
2.3048E-13
1.9260E-12
2.4540E-01
7.3168E-28
0.

03 N/SEC

REFLECTED SHOCK
2.70556*02
1.23156*01
2.08766*01
1.70476*01
3.30236*00
1.2278E*00
1.0524E*00
8.4146E-01
1.6080E*00

4.1537E-10
9.9579E-OZ
3.4208E-10
6.6287E-01
2.1387E-11
9.4679E-H
2.37556-01
3.12576-24
8.8285E-87



TABLE I. -Continued

•20kN/nT

PI - 2.00E»0+ N/SO-N, US1 - 8.COE»03 M/SEC
XM2. •

P
T
RHO
H
A
s
I
GAME'
u

SPEC IES

E-
H ' ' '
H* ' '
HZ'
H-
H2»
HE
HE*
HE**

PI - 2
XH2 •

P
T
RHO
H ' ' •< -
A
S
I
GAME
U

SPEC IES

E-
H
H»
H2
H-
H2*
HE
HE* ' .
HE**

.75

MOVING SHOCK
5. +3+26*01
9.29306*00
5.78806*00
1.08346*01
2.«5S6E*00
1.21776*00
1.0103E*00
8.70386-01
5.53UE*00

2.8438E-13 .
2.0405E-02
2.3813E-13
7.321 5E-01
2.6333E-15
4.8882E-14
2.4745E-01
1.6313E-31
a.

.006*0+ N/SO-M

.75

MOVING SHOCK
6.99216*01
1.0558E»01
6. +3166*00
1.3519E*01
3.0256E*00
1.2S16E*OQ
1.02976*00
8. +202 6-01
6.35256*00

1. +3556-11
5.76716-02
1.23+8E-11
6.995 +E-01
2.4053E-13
2.2+766-12
2.4279E-01
6.35636-28
0.

XHE - .25

STANDING SHOCK
2.25+76.02
1.22176*01
1.75106*01
1.7017E.01
3.28796*00
1.23826*00
1.05+06*00 '
8.3951E-01
1.82516*00

~ MOLE FRACT IONS

3.65+3E-10
1.02+6E-01
3.21+OE-10
6.603+6-01

'1.7740E-11
8.17636-11
2.37196-01
2.39706-2+
1. +9386-88

REFLECTED SHOCK
3.85866*02
1.38826*01
2.52376*01
2.19066*01
3.58256*00
1.27286*00
1.10136*00
8.39+7E-01
1.6*716*00

6.08856-09
1.83996-01
5.1773E-09
5.89016-01
+.7055E-10
1.3B17E-09
2.27006-01
1.37676-21
+.62216-78

i US! - 9.006*03 N/SEC .
XHE - .25

STANDING SHOCK
3.35386*02
1.37806*01

2.20586*01
2.18976*01

' 3.56976*00
1.281+6*00

• 1.103+6*00
8.38066-01
1.8+876*00

- MOLE FRACT IONS

5.6250E-09
1.87416-01
4.81476-09
5.8602E-01
3.9763E-10
1.20796-09
2. 26576-01

9.4599E-22
5.+069E-79

REFLECTED SHOCK
5. +5166*02
1. 5++ 26*01
3.03276*01
2.7600E»01
3.89876*00
1.3205E»00
1.16»1E*00
8. +55+6-01
1.71 DIE »00

4. 81 02 E- 08
2.8192E-01

' +.20696-08
5.03326-01
+.98++6-09
1.10176-08
2.1*766-01
l.*17S6-19
1.6833E-70

PI - 2.
XH2 - .

P.*'

T ;.
RHO .
H ,
A
S ' .
z
GAME
U

eDcr iceorcClCo

E-
H .
H* „.
H2 ..
H- • .
H2*
HE
HE*
HE»»

PI * 2.
XH2 » .

P "
T: ! • .
RHO
H ,'
A
S
Z
GAME
u -

SPEC IES

E-
H ; . ' ,
H»
HZ ' .
H- '.
H2» ,
'HE
HE* .
HE»*.

OOE«0+ N/SO-Mi
T5

MOVING SHOCK
8.7602E*01
. 1618E*01
. 1232E*00
.6526E*01
.196+E»00
.28706*00
.05856*00
.3076E-01

7.18396*00

• 1.9327E-10
1.1062E-01
1.6933E-10 '
6.S321E-01
+.7766E-12 t

2.8711E-11
2.3617E-01
1.8537E-25
1.+033E-92

OOE*04 N/SO-M t

" ' . •' .

MOVING SHOCK
.07316*02

' .25586*01 .
.8037E»00
.98516*01
.37396*00
.3239E»00
. 0951 E* 00
.27766-01

8.017+E»00

1.2994E-09
1.73706-01
1.15526-09
5.98016-01 '
+.2152E-11 '
1.86336-10

. 2.2829E-01
1.13896-23
6.7759E-85

US1 - l.OOE*
XHE - .25

STANDING SHOCK
4.7755E»02
l.J2«OE*01
2.6839E*01
2.7+116*01
3.8752E»00
1.3269E*00
1.16++E*00
8.+398E-01
1.90116*00

MTII P FBAfTinMC, HULC rWHtl lUrld

+.2391E-08

• 2.82416-01
.3.72216-08,
5.02896-01

. • 4.0371E-09
., .9.2079E-09
• 2.1+706-01

'9.61986-20
' 3.20316-71

04 N/SEC : . .
,". .

REFLECTED SHOCK
T.50«9E*02

• 1.7055E*01
3.5533E*01

. 3.4090E»01
4.2542E»00

• 1.3705E*00
1.238TE*00
8.56T1E-01
1.7977E*00

2.67866-07
3.8531E-01
2.4093E-07
4.12796-01
3.+115E-08

. 6.10486-08
2.01036-01
7.5809E-18

. 1. 87 30 E- 64

US1 - 1.10C*04 N/SEC
XHE • .2*

STANDING SHOCK
6.50906*02
1.679+6*01
3. 1>9?E*01

. 3.35276*01
+.20836*00
1.37456*00
1.23516*00
8.5429E-01
1.99+76*00 .

MDt £ fOAf l inMCnuLc rHNui tuna

2.18286-07
3.80726-01
1.9648C-07
4.16876-01
2.5+816-08
4.72786-08

; 2.02+16-01
' +.1+1+6-18

1.2852E-64

REFLECTED SHOCK
1.00436*03
1. 87966*01

' 4.03536*01
4.141SE»01

. 4.66056*00
' 1.42296*00

1.32406*00
8.7271E-01
1.92076*00

1.21476-06
4.8940E-01
1.12246-06
3.2177E-01
1.75986-07
2.68236-07
1.8882E-01
2.61586-16
7.4299E-59
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TABLE I. -Continued

PI - 2.
XH2 • .

f
T
RHO
H
A
S
I
GAME
U

SPEC IES

E--
H
H»
H2
H-
H2»
HE
HE*
H6*»

PI - 2.
XH2 - .

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

006*04 N/SO-M,
75

MOVING SHOCK
1.2888E»02
1.3*306*01
8.4315E*00
2.34876*01
3.55966*00
1.3626E*00
l.i382E»00
8.2892 E-Ol
8.84036*00

5.92926-09
2.42826-01
5.34386-09
5.37536-01
2.35186-10
8.2058E-10
2.19656-01
3.5391E-22
8.92*66-81

OOE*04 N/SO-N.
75

MOVING SHOCK
l.5233E»02
1.42696*01
8.9930E*00
2.7*35E»01
3.75546*00
1.40276*00
1.1871E*00
8.3261E-01
9.65646*00

2.10646-08
3.IS21E-01
1. 92266-08
4.74196-01
9.6990E-10
2.80826-09
2.106 OE-01
6.04736-21
6.238 6E-76

US1 ' 1.206*04 M/SEC
XHE - .25

STANDING SKJCK
8.52546*02
1.83456*01
3.53796*01
4.0202E*01
4.57436*00
1.4233E»00
1.313SE«00
8.6834E-01
2.11066*00

MOLE FR ACT IONS

8.96786-07
4.77356-01
8.27C76-07
3.3231E-01
1.14726-07
1.88436-07
1.9033E-01
1.16146-16
1.21816-59

REFLECTED SHOCK
1.30306*03
2.07636*01
4.42796*01
4.95506*01
5.13166*00
1.47676*00
1.41736*00
8.94846-01
2.07916*00

4.92356-06
5.88856-01
4.66366-06
2.3474E-01
7.49986-07
1.00996-06

. 1.76396-01
7.24416-15
6.20976-53

US1 - 1.306*04 M/SEC
XH6 - .25

STANDING SHOCK
1.07906*03
2.00376*01
3.85266*01
4.74276*01
4.98396*00
1.47296*00
1.39776*00
8.86896-01
2.25956*00

MOL6 FRACTIONS

3.22386-06
5.6910E-01
3.04006-06
2. 52046-01
4.51846-07
6.35696-07
1.78866-01
2.37026-15
1.04576-54

R6FL6CTEO SHOCK
1.64856*03
2.31626*01
4.69676*01
5.86016*01
5.70486*00
1.53146*00
1.51546*00
9.27206-01
2.28676*00

1.97996-05
6.80186-01
1.91556-05
1.54806-01
2.90186-06
3.54546-06
1.64976-01
1.99316-13
8.4885E-48

PI -
XH2 •

P
T
RHO
H
A
S
z
GAME
U

fOf f l\arCt* 11

E-
H
H*
H2
H-
HZ*
HE
HE*
ME**

PI -
XH2 -

P
T
RHO
H
A
S
I
GAME

2.006*04 N/SO-M. US1 • 1.406*04
.75

MOVING SHOCK
1.77626*02
1.51006*01
9.47656*00
3.16976*01
3.96366*00
1.44436*00
1.24136*00
8.38196-01
1.04656*01

6.35946-08
3.88726-01
5.87*96-08
4.09876-01
3.26816-09
8.11326-09
2.01*16-01
7.12156-20
3.11456-71

2.006*04 N/S9-M,
.73

MOVING SHOCK
2.04726*02
1.59476*01
9.87436*00
3.62706*01
4.18696*00
1.48696*00
1.30016*00
8.45526-01

U 1.12666*01

6- 1.73636-07
H 4.61716-01
H*
H2
H-
H2»
HE
HE*
HE»»

1.62356-07
3.46006-01
9.61886-09
2.090SE-08
1.9229E-01
7.31916-19
3.9783E-68

XHE • .25
M/SEC

STANDING ShOCK REFLECTED SHOCK
1.32466*03
2.19666*01
4.06126*01
5.51776*01
5.45416*00
1.52266*00
1.48486*00
9.12066-01
2.44766*00

HOLE FRACTIONS "

.09636-05

.53006-01

.05416-05

.78606-01 '

. 51436-06

.93646-06

.68376-01
4.34196-14
5.60916-50 ;

US! - 1.50E»04
XHE » .25

2.04276*03
2.64356*01
4.79766*01

' 6.87456*01
6.45396*00
1.58626*00
1.61076*00
9.78276-01
2.57191*00

.96946-05

.58036-01

.81736-05

.65576-02

.11646-05

.26856-05

.55216-01

.56416-12

.16TSE-41-

M/SCC

STANDING SHOCK REFL6CT60 SHOCK
1.58126*03
2.4315E«01
4.14246*01
6.34196*01
6.01576*00
1.57146*00
1.56986*00
9.48096-01
2.68986*00

3.78426-05
7.25866-01
3.69616-05
1.14806-01
4.73756-06
5.61946-06
1. 59296-01
8.2912E-13
9.9660E-46

.49466*03

.15236*01

.69106*01 '

.0*006*01

.46266*00

.64036*00

.68696*00

.04726*00

.0016E»00

5.1964E-04
8.12836-01
5.1502E-04
3.78476-02
4.56756-05
5.02956-05
1.482OE-01
5.258*6-10
6.27666-35
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TABLE I. -Continued

p. -20kN/m

"1 •
XH2 "

P
T
RHO
H
A
S
I
GAME
U

2.00E*04 N/SO-H,
.75

MOVING SHOCK
2.3351E*02
1.6832E*01
1.01776*01
4.11526*01
4.42886*00
1.530*6*00
1.36326*00
8.5*866-01
1.205*6*01

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI -
XM2 -

P
T
RHO
H
A -
S
2"
GAME
u

Cngf f i
3PCI* 11

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

4.4191E-07
5.32816-01
4.17966-07
2.83796-01
2.55836-08
*.9535E-08
1.83*06-01
6.25986-18
1.0255E-6*

2.00E*0* N/SO-N.
.73

MOVING SHOCK
. 2.64006*02

1.77906*01
l.0381E*01
4.63446*01
4.69556*00
1.57*66*00
1.42956*00
8.66936-01
1.28336*01

r •
C9

1.0909E-06
6.0091E-01
1.0*336-06
2.24216*01
6.39016-06
1.11*86-07
1.7*896-01
5.10806-17
8.16276-62

US1 - 1.606*0* M/SEC
XHE - .25

STANDING SHOCK
1.83356*03
2.7378E*01
4.0739E*01
7.20506*01
6.70696*00
1.61816*00
1.64396*00
9.9946E-01
3.01366*00

MOLE FRACTIONS

1.41286-0*
7.82V4E-01
1.3948E-04
6.4675E-02
1.43826-05
1.6176E-05
1.52086-01
1.96596-11
2.8269E-40

REFL6CTEO SHOCK
2.99*76*03
3.8744E*01
4.4717E*01
9.35086*01
8.41876*00
1.69006*00
1.72856*00
1.05836*00
3.54746*00

;

2.9*266-03
8.3398E-01
2.91816-03
1.51836-02
1.60156-0*
1.8457E-04
1.44636-01
3.49536-08
2.5330 E- 28

US1 - 1.70E*04 N/SEC
XHE • .25

STANDING SHOCK
2.06836*03
3.15506*01
3.86316*01
8.10066*01
7.31306*00
1.66206*00
1.6970E*00
U0542E*00
3.4444E*00

• MOLE FRACTIONS

5.7745E-04
8.19706-01
5.73116-04
3.17456-02
4.2313E-05
4.6660E-05
1.4732E-01
5.833*6-10
7.86506-35

REFLECTED SHOCK
3.50566*03
4.60196*01
4.34616*01
1.07186*02
8.98626*00
1.73216*00
1.75286*00
1.00116*00
*. 03* 06*00

9.83386-03
8.29186-01
9.7370E-03
7.80216-03
3.59256-0*
4.5536E-04
1.42 636-01
6.560*6-07
1.00036-23

PI -
XH2 »

P
T'
RHO
H
A
S
2
GAME

2.006*04 N/SO-N.
.75

MOVING SHOCK
. 9622 E* 02
.887*E*01
.04776*01
.18466*01
.99726*00
.61896*00
.49806*00
.83266-01

U .36056*01

E- 2.71186-06
H
H*
H2
H-
H2*
H6
HE*
HE**

PI "
XH2 -

P
T
RHO
H.
A
S
I
GAME
U

cpcr iid**Cl> 11

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

6.64866-O1
2.62146-06
1.68246-01
1.54866-07
2.45206-07
1.6689E-01
4.383 7E-16
7.39686-58

2.00C*04 N/SO-N.
.73

MOVING SHOCK
3.29826*02
2.0166E*01

. 1.0441E*01
5.76*96*01
5.35236*00
1.66306*00
1.566*6*00
9.06886-01
1.43566*01

.07706-06

.23196-01

.91036-06

.17206-01

.75726-07

.42*66-07

.59606-01
4.3169E-15
4.63806-5*

US1 • 1.806*04 N/SEC
XH6 - .25

STANDING SHOCK
2.28246*03
3.66476*01
3.60696*01

- - 9.02976*01
8.21496*00
1.7011E400
1.72676*00
1.0669E»00
3.94696*00

MOL6 FRACTIONS

2.13186-03
8.352*6-01
2.11196-03
.54976-02
.06266-04
.20196-04
.44786-01
.35336-08
.89136-30

REFLECTED SHOCK
3.99176*03
5.21156*01
4.31166*01
1.20776*02
9.37146*00
1.76916*00
1.77656*00
9.490 26 -Ol
4.36316*00

2.07536-02
8.11586-01
2.05236-02
3.04*9 E-03
5.7270E-04
7.9866E-O4
1.40726-01
4.12156-06
7.49906-21

US1 • l.Mf*04 N/SEC
-mi - .is

STANDING SMOCK
2.47676*03
4.20216*01
3.37686*01
9.9947E*01
8.69276*00
1.73726*00
1.7*546*00
1.03036*00
4.42786*00

6.08146-03
8.35116-01
6.03886-03
8.47326-03
2.11096-04
2.53486-04
1.43236-.01
1.6820E-07
6.02566-26

REFLECTED SHOCK
4.42856*03
5.70996*01
4.30396*01
1.34346*02
9.70276*00
1.80316*00
1.802 IE >00
9.14946-01
4.59866*00

3.37196-02
7.88656-01
3.33176-02
3.68906-03
7.55206-04
1.14356-03
1.38726-01
1.39236-03
S.9832E-I9
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'TABLE I. -Continued

• PI - 2.00E*0* N/SQ-Mt
. XH2 - .

"P r-~ ': •

'•T' ' '
RHO' -

-H ;'.' •
/A' ~ • '
. s .
•i

. GAME '

SPEC IE S

K ,
H2
M- '•
H2» ' '
ME' " .
HE* ' . "
•HE**-

75

MOVING SHOCK' '
3.6*53E»02 ' \
2.1823E*01 '
1.02*1E»01
6.37»5E»01 ' '
5.7959E*00
1.7061E*00 •
1.63106*00

• 9.4377E-01
1.5078E*01

2.0S89E-05
7.7370E-01'
2.0285E-05
7.29816-02
9.51Z3E-07
l.255*E-06
1.53286-01 '
5.60106-1*
3.6897E-50

PI - 2.00E»0* N/S9-N,
XH2 • .

. P ' '
• T '• -
'RHO
' H .
' A . . . . .

.'S, *
,2
GAME
U '

SPECIES "

E- ". ' : '
H ' • ' .
H.*' • '
K2 '• '',' '.
H-
H2»
HE; - -
HE*
HE**

73

MOVING SHOCK
*.OOI6E*02 :
2.*128E»01
9.8*316*00
7.0125E*01 •
6.38076*00
1.7*736*00
1.68*9E*00
1.0015E»00
1.57676*01

;Ji_

7.1979E-05 .
8.12786-01
7.1*226-05
3.869*6-02
2.62656-06
3.18306-04
l.*83 86-01
1. 1 73 IE- 12
*.2972E;-45

" US1 - 2.COE*
. XHE * .25

STANDING SHJCK
2.6*806*03
*. 70056*01
3.19576*01 '
1.10026*02
9.02576*00
1.77116*00
1.76286*00 '
9.8311E-01
*. 82 126*00

Mfll -f ftl Aft IflUCRULE rFA^I 1UH9

1.30556-02
8.26C76-01
1.29576-02
5.33316-03
3.3517E-04

• *. 330*6-0*
•* 1.418IE-01"

1.0J78E-06
• ' 4.41S1E-23

04 M/SEC ' :.'.
. - . ; • • -.;.

REFLECTED SHOCK
- *. 783 36*03
' 6.12856*01

*. 267 16*01
• l.*7856*02

1.00036*01
' 1.83626*00

1.82916*00
8.92686-01

- *.7581E*00

4.7557E-02
7.63606-01
4.6966E-02

• • 2.85206-03
8.9298E-0*
1.4504E-03
1.3664E-01

' . 3.3515E-05
1.3967E-17

US1 -2.106*0* N/SEC
; XHE • .25

STANDING SHOCK
2.78956*03
5.143*6*01

' 3.0419E«01
' 1.20626*02

9. 3082E«00 '
. ' 1.80*56*00

'1.7829E*00 '
9.44836-01
5.09596*00

MOLE FRACTIONS

2.2786E-02
8.0960E-01

. 2.26066-02 :
3.7002E-03
*. 566*6-0*
6.3179E-04

• 1.4022E-01'
• 4.0679E— 06

S.4586E-21

'REFLECTED SHOCK
' 5.02106*03

6.*895E»01
*. 16516*01
1.61356*02

' .1.02856*01
1.86956*00

' 1.85766*00
' 8.77516-01

*. 87066*00

: — _•'
6.18586-02
7.37556-01
6.1079E-02
2.2*976-03

. . ' 9.82716-0*
° • . 1.69566-03

• 1.3452E-OI
' ' 6.60666-05

1.5706E-16

-PI - 2.
XH2 - .

'P
T.
RHO;
H

"A
$
i
GAME
U

SPEC IE S

E- ''
H
H*
H2 ,
H-
H2»
HE
HE*
HE**

PI - 2.
XH2 - .

P "' '
T '
RHO.
H
A .
S , , .
I

.GAME'
U

SPEC IES

6-
H .
H* • ' ,
H2 . '
H- '
H2»

"HE.
HE*
HE**

006*0* N/SQ-N,
7S

MOVING SHOCK
*. 35906*02
2.73796*01
.25*86*00
.67606*01
.08386*00
.7855E»00
.7203E»00
.065*6*00
.6398E*01

2.982*E-0*
8.36S2E-01
2.97206-0*
1.7SSOE-02
7.71036-06
8.75266-06
l.*5326-01
3.7S89E-11
1.3010E-39

OOE»0* N/SO-M.
73

MOVING SHOCK
*.7225E»02
3.1*526*01 •
8.637*6*00
8.36616*01
7.70166*00 .
1.8198E*00
1.738*6*00
1.08*9E»00
1.69966*01

1.18826-03 •
8.*590E-01
1.1859E-03
7.866 7E-03
2.onsE-os
2.2993E-05
l.*38 16-01
1.09536-09
2.3679E-34

US1 » 2.206*0*'
XHE - .2$

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.87*66*03
5.52376*01
2.88216*01

' 1. 31*8E*02
9.5681E«00
1.83796*00 ..

. 1.80576*00 .
9.17886-01
5.25936*00

HOLE FRACT IONS ™

3.4371E-02
7.88S8E-01
3.4097E-02
2.7257E-03
5.5*196-0*
8.16596-04
1.3844E-01
1.1029E-05
1.9025E-19

US1 - 2.30E»0*
• XHE - .25

5.11006*03
.7969E*Ol
.98*6£»01
.7*58E*02
. 05*6E*01
.9033E*00
.88686*00

' 8.67176-01
*. 95066*00

7.6144 E-02
7.11*9E-01
.51966-02
. 7874 E- 03
. 0237 E- 03
.8592E-03
.3239 E-01
.1302E-04

1.0*256-15

N/SEC

STANDING SHOCK REFLECTED SHOCK
2.93776*03
5.859*E»01
2.73856*01
l.*268E»02
9.620*6*00
1.8709E«00
1.8308E«00 •
8. 99006-01
5.35516*00

MOLE FRACT IONS ~~"

4.7221E-02
7.6569E-01
*.68*5E-02
2.0890E-03
6.28*«E-0*
9.79826-0*
1.3653E-01
2.4068E-05
3.04C9E-18

.13256*03
.07346*01
.78516*01

. . 6780E»02
.0797E*01

. .93706*00
.91706*00
.59776-01
.008*6*00

9.05106-02
6.8525E-01
8.9*016-02
I. *2 856- 03
1.0337E-03
1.96*56-03
1. 3023 E-01
1. 7764 E- 04
5.08336-15
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TABLE I. -Continued

p. -20kN/nT

PI » 2
XH2 >.

P
I .
RHO
H
A
S
I
GAME
U

cpcf 1 e r3rd ItS

6-

H
H*
H2
H-
H2»
HE
HE*
HE**

PI • 2
XN2 «

P
T . •
RHO
H '
A
S
I
GAME
U

CDCf |c CarCU It 3

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

.006*04 N/SO-M

.75

MOVING SHOCK
5.10246*02
3.5T65E»01
8.15576*00
9.08606*01
8.116BE*00
1.8S07E*00
1.7493E»00
1.0531E*00
1.7601E*01

3.6777E-03
3.455 9E-01
3.A719E-03
4.0479E-03
4.4966E-05
S.0752E-OS
1.4292E-01
1.7188E-08
5.2141E-30

.OOE»04 N/SO-H

.75

MOVING SHOCK
S.5059E*02
3.9820E*01
7.8540E»00
9.8387E*01
8.3973E*00
1.8787E*00
1.76056*00
1.00S9E»00
1.8236E*01

3. 523 6E -03
8.3833E-01
8. 509 8E -03
2.4592E-03
7.8448E-05
9.2134E-05
1.4200E-01
1.33916-07
8.5072E-27

t US1 - 2.40E*04
XHE - .25

M/SEC

STANDING SHOCK REFLECTED SHOCK
3.0316E*03
6.1712E«01 '
2.6439E*01
1.5445E»C2
I. 00766*01
1.9027E*00
l.85816«00
8.8S33E-01
5.4260E*00

"• HOLE FR ACT IONS •"••

6.09S9E-02
7.40!5ErOl
6.0470E-02
1.65606-03
6.88366-0*

' 1.13126-03
1.34506-01
4.6007E-05
3.0455E-17

, US! - 2.90E*04
XHE - .25

5.20696*03
7.3454E*01

. 3.63796*01
2.01676*02
1.1056£*01
1.9699E*00
l.9486E*00
8.5399E-01
5.07806*00

.05 10 E- 01

.58546-01

.03S2E-01

.1544E-03

.0325E-03
2.0500E-03
1.2803E-01
2. 6776 E- 04
2.1503E-14

M/SEC

• •

STANDING SHOCK REFLECTED SHOCK
3. 18696.03
6.47*76*01
2.6081E*01
1.6701E«02 '
t.0340E*01
1.9330E*00
1.8872E»00
8.7496E-01
5.4773E*00

"• MOLE FRACT IONS ~*~

7.533IE-02
7.U126-01
7.4710E-02
1.3503E-03
7.40856-04
1.28086-03
1.32396-01
8.08996-05
2.295&E-16

5.38156*03
7.62336*01
3.56346*01
2.1637E»02
1.13256*01
2.00156*00
1.98106*00
8.4924E-01
5.14406*00

1.19696-01
6. 31816-01
1.1820E-01
9. 4598 E- 04
1.0284E-03
2. 1322 E- 03
1.2581E-01
3.9262E-04
8.S513E-14

•PI -
XH2 -

• •

p .. -

.T.
RHO .
H.-
A..
S.
I ,
GAME

2.006*04 N/SO-N
.75

MOVING SHOCK
5.93716*02 .
4.34636*01
7.69676*00

, 1.06266*02
8.63056*00 .
1. 9051 E* 00
1.77486*00
9.6563E-01

U .. 1.89106*01

SPECIES ,

6- . 1.5805E-02
H , 8.2560E-01
H* ';

H2 .
H-
H2*
HE ..
HE*
HE** .

PI -
XH2 -

* P'
•T"". .
'RHO

H
A '
S
Z ' ' - '
GAME
U

Cfjpr II
drCC 11

E-
H
H*
H2
H-
H2*
HE
HE*
HE»»

I.S777E-02
1.6938E-03
1. 16666-04
1.4363E-04
1.4086E-01 '
6.12066-07 '
2.0248E-2*

2.006*04 N/SO-M
.75

MOVING SHOCK
6.3948E*02
4.6704E»01

" 7.6395E»00
1.14*9E»02
8.85396*00

' 1.93036*00
1.7923E*00
9.3649E-01
1.96166*01 '

.S — • i ••• • — •— — —

2.5083E-02 .
8.0877E-01
2.S036E-02
1.2694E-03
1.5564E-04
2.0094E-04
1.3948E-01
1.9369E-06
1.2856E-22

t US1 • 2.60E*04 M/SEC
- .XHE • .25

STANDING SHOCK
3.3984E*03
6.77*2E*01
2.6138E*01

• 1.8038E»02
l.O612E*01
1.9623E»00 .

. 1.9178E*00
. 8.66836-01

5.55266*00

_ MOLE FRACT IONS

.00616-02

.86966-01

. 9286E-02

.122*6-03
_ .85966-04
'. -4276E-03

: .30226-01
.33756-04

, , .40276-15

REFLECTED SHOCK
. 5.6612E»03

7.91546*01
3.S500E*01

,2.32186*02
1.1609E*01
2.03236*00
2.01476*00

. 8.45146-01
5.22396*00

1.34366-01
6.0494E-01
1.326OE-01
7.8080E-04
1.0215E-03
2.21266-03
1.2352E-01
5.6688E-04
3.1046E-13

t US1 - 2.7«f*04 N/SfC
.XHE - .15

STANDING SHOCK
3.6619E»03

. 7.07326*01 '
. 2.655*6*01

1.9*56E»02 .
1.0892E.01

' 1.99086*00
1.9497E*00 '
8.6030E-01 '
5.6358E«00

"" MOLE FRACT IONS

.0*9*6-01
-5951E-01
. 0399E-01
.4*166-0*
.2304E-0*
.56916-03 '
-2801E-01

2.1100E-04
7.2951E-15

*REFLECTED SHOCK
6.0291E»03
8.22076*01

. 3.5790E»01
2.49056*02
1.1907E*01
2.06256*00
2.0492E*00

' 8. 4 1616-01
5.3135E»00

1.48936-01
5.7828E-01
1.4685E-01
6.4600E-04
1.0091E-03
2.283*6-03
1. 21196-01
8.06306-04
1.10346-12

149



TABLE I. -Continued

p. -20kN/m2

PI * 2.006*0* N/SQ-H,
XH2 =•

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-
H
H*
HZ
H-
H2»
HE
HE*
HE**

PI « 2
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

.75

MOVING SHOCK
6.8TT7E»02
*. 96166*01
7.6*72E*00
1.2306E*02
9.07696*00
1.95*76*00
1.81276*00
9.1609E-01
2.03466*01

3.58326-02
7.8903E-01
3.5759E-02
1.0047E-03
1.9303E-04
2.608*E-0*
1.3791E-01
*.7911E-Ot
3.39396-21

.006*0* N/SO-Ni

.75

MOVING SHOCK
7.38*16*02
5.227*6*01
7.69676*00
1.31966*02
9.30076*00
1.97876*00
1.83536*00

.9.01666-01
2.10936*01

4.7611E-02
7.6729E-01
*.7507E-02
8.2393E-0*
2.27606-0*
3.21UE-0*
1.36216-01
1. 00166-05
*.892«E-20

US1 • 2.80E»C* H/S6C ",
XHE - .25 ;

STANDING SHOCK
3.9709E«03
7.37316*01
2.7165E«01
2.09536*02
1.1179E*Ol
2.01906*00
1.98266*00
8.5*95E-Ol
5.719*6*00

MOLe FR ACT IONS

1.1981E-01
6.3210E-01
1.186*E-01
7.99C9E-0*
8.5079E-0*
1.7008E-03
1.2578E-01
3.20tOE-0*
3.32896-1*

REFLECTED SHOCK
6.*696E»03
8.5387E*01
3.63*9E*Ol
2.6690E*02
1.2217E*01
2.09266*00
2.08**€»00
8.3655E-01
5.*I2*6*00

1.6332E-01
5.5205E-01
1.608*6-01
5.3338E-0*
9.B9S1E-0*
2. 33 TOE- 03
1.1881E-01
1.130*E-03
3.7*856-12

US 1 » 2.90E»0* M/SEC
XHE - .25

STANDING SHOCK
*. 31706*03
7.67*06*01
2.79026*01
2.25216*02
1.1*726*01
2.0*696*00
2.01626*00
8.505*6-01
5.81366*00

HOLE FR ACT IONS

1.3*516-01
6.050*6-01
1.33C9E-01
6.773*6-0* '
8.67956-0*
1.81716-03
1.23536-01
*. 71966-0*
1.35846-13

REFLECTED SHOCK
6.f712E*03
8.86916*01
3.70726*01
2.85686*02
1.25376*01
2.122*6*00
2.12026*00
8.3590E-01
5.51936*00

1.77*26-01
5.26*46-01
1.7**56-01
*. 38 10 6-0*
9.62086-0*
2.34776-03
1.16356-01
1.5626E-03
1.21856-11

PI • 2.
XH2 - .

P
T '
RHO
H
A
S.
i
GAME'
u

SPEC IES

E^
H
H*
H2
Hr-
H2»
HE
HE*
H6»»

PI - *.

006*0* N/SO-Ni
75

MOVING SHOCK
7.91286*02
5.*738E*01
7.77296*00
l.*l 196*02
9. 52*96*00
2.002*6*00 .
1.85986*00
8.91206-01
2.18526*01

6.0089E-02 .
7.**20E-01
5.99*96-02
6.9168E-0*
2.5875E-0*
3.80236-0*
1.3**IE-01
1.859*6-05
*. 60876-19

OOE»0* N/SO-N.
XH2 - .75

'; -' '

P
T
RHO • ' , '
H ' , -
A • •' '
S
i
GAME
U ' .

SPECIES

6- !
H • • •
M»
H2- -.
H- . ...
H2»
HE :
HE*
HE**

MOVING SHOCK
9. 0339 E* 02
5.925*E*01
7.969*6*00
l.6O&*6»02
9.97366*00
2.0*9*6*00
1.91316*00
8.77526-01
2.33936*01

. — :__

8.62*66-02
6.95756-01 .
8.601*6-02 .
5.08206-0* .
3.09706-0*
*. 90876-0* •
1.30636-01
S. 052 2E -05
l.7*12E-17

US1 - 3.00E»0* M/SEC
XHE - .25

STANDING SHOCK
*. 70316*03
7.97566*01
2.87686*01
2.*143E«02
1.1767E*01
2.07*2E»00
2.0*98E»00
8.*688E-01
5.88786*00

UT1I F* FD ATT TnUCHULC rKNUI IUW1

l.*8756-01
5.7888E-01
l.*7C4E-01 '
5.75276-0*
8.7563E-0*
1.91676-03
1.21296-01
6.7*856-0*

" 5.00*26-13 -

REFLECTED SHOCK
7.526*E*O3
9.212*6*01

' 3. 7886E*01
3.05356*02
1.28696*01
2.15236*00
2.156*E*00
8.33606-01
5.6342E*00

1.9120E-01
5.0158E-01
1.8763E-01
3.5713E-0*
9.27*2E-0*
2.3721E-03
1.138OE-01
2. 13096-03
3.S005E-11

US1 - I.20E*04 M/SEC
XHE - .n

STANDING SHOCK '
5.5518E<03
8.598*6*01
3.0*596*01
2. 7629E*02
1.23836*01
2.13036*00
2.11986*00
8.*129E-01
6.108*6*00

MOLE FRACTIONS

1.76906-01
5.27*56-01
1.7**1E-01
*.0*75E-0*
8.56956-0*
2.0*236-03
1.16626-01
1. 31076-03
5.6**6E-12

REFLECTED SHOCK
8.77806*03
9.93976*01
3.96126*01
3.*723E»O2
1.35616*01
2.21186*00
2.22956*00

' 8. 29886 -Ol
5.88786*00

2.17596-01
*.5*56E-01
2.123*E-Ol
2.31056-0*
8.*2966-0*
2.2993E-03
1.083*6-01
3.7967E-03
3.279*E-10
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TABLE I.-Continued

P1.- 20 kN/rr/

PI =>
XH2 *

P
T
RHO
H
A
S
Z
GAME
U

cpcr tfArtl. 1C

E-
H
H»
H2
H-
H2*
HE
HE*
HE**

2.00E*04 N/SQ-N. US1 - 3.406*04 N/SEC
.75

MOVING SHOCK
1.0236E»03
6.34116*01

.1903E*00

.81376*02

. 0424E»01

.0962E»00

.9709E*00

. 6942 E- 01
2.49496*01

1.13056-01
6.4608E-01
1.12706-01
3.8409E-04
3. 451 86-04
5.86556-04
1.26736-01
1.1194E-04
3.15486-16

XHE - .25

STANDING SHOCK
. 5056E«03
. 2392E»01

; .21576*01
. 1339E*C2 .
.30166*01

2. 1853E«00
2.18916*00
8.3739E-01
6.35296*00

™* MOLE FRACT IONS

2.0315E-01
4.8000E-01
1.99526-01
2.7867E-04
8.0639E-04
2.0704E-.03

. . 1.11816-01
, " -2.36376-03

4.94036-11

R6FLECTEO SHOCK
1.01996*04
l.C730E*02
4.12766*01

' ' 3.9243E*02
. . 1.4301E»01 •

2.2712E»00
2.30296*00.
8.2770E-01
6.1748E*Op

2.4235E-01
4.1146E-01
2.34616-01
1.4363E-04
7.51836-04
2.12916-03
1.0220E-01

' 6.3583E-03
2.4405E-09

PI « 2.00E»04 N/SO-Ni
XH2 « '.75

US1 - 3.606*04 M/SEC
XHE - .25 '

p :
T
RHO
H * ;"'
A
s • '
Z .
GAME
U

E-
H
H*
H2. - .
H-
H2*
HE .
HE*
HE**

MOVING SHOCK
1.15166*03
6.7361E*Ol
8.4124E*00
2.03376*02
1.08796*01 '
2.14326*00'
2.0322E*00
8.6451E-01
2.65136*01

1.39826-01
5.9653E-01
1.3931E-01
2.9301E-04
3.6565E-04
6.6327E-04
1.2280E-01
2.1836E-04
3.60066-15

STANDING SHOCK
7.5495E»03
9.91936*01

' 3.3666E»01
3.5283E«02
1.3681E»01
2.2409E«00

' 2.2607E*00
8.34706-01
6.62826*00

. 2.2810E-01
,4.35616-01'
2.22196-01
1.8451E-04
7.3379E-04'
2.0001E-03
U0654E-01
4.0450E-03
3.69146-10

REFLECTED SHOCK
1.17746*04

• ' 1.1596E»02
4.27246*01
4.40976*02

- 1.5113E*01
2.33046*00
2.3764E*00

, 8.2884E-01
6.49996*00

' . 2.6557E-01
3.7216E-01
2.5443E-01

' 8.55946-05
6.69116-04
1.88856-03
9.52876-02
9.9145E-03
1.5814E-08

PI - 2
XH2 -

•P1

T'
RHO,
H:
»'
s-
z;
GAME
U

coff ICC>rCU It i

E-
H
H*
H2
H-'
H2*
HE
HE*
HE**

PI - 2
XH2 -

, •(

r,.
T' :
RHO
M"
A,
S
I
GAME
U

SPEC IES

E-
H..
H*
H2
Hr-

H2»
HE
HE*
HE**

.OOE»0» N/SO-M,

.75

MOVING SHOCK
1.2872E»03
7.I207E»01
8.6227E«00
2.2663E»02
1.1342E*01
2.1904E*00
2.096*6*00
8.6172E-01
2.8076E*01

1.6616E-01
5.478SE-01
1.6542E-01
2.2313E-04

' 3.72196-04
7.1844E-0*
1.1886E-01
3.9153E-0* •
3.0155E-1*

.OOE*04 N/Sft-M.

.It

MOVING SHOCK
1.43016*03
7.50256*01
8.81306*00
2.51156*02
1.18176*01
2.23786*00
2.16296*00
8.60526-01
2.96376*01

1.9181E-01
5.0055E-01
1.9076E-01
1.68336-04
3.6633E-04
7. 506 76-04
1.1492E-01
6.62486-04
2.0388E-13

US1 - 3.806*04
XHE - .25

M/SEC

STANDING SHOCK REFLECTED SHOCK
8.6702E»03
1.0637E*02
3.4967E*01
3.9451E»02
1.4375f*01
2.2958E»00
2.3310E«00
8.3344E-01
6.93656*00

MTU f fotfj inu%WJLC rMJIUI IUH1

2.5122E-01
3. 95386-01
2.4352E-01
1. 184(6-04

' 6.5597E-04
1.8536E-03
1.00J5E-01
6.5030E-03
2.3378E-09

US 1 • 4.00E»O4
XHE • .25

1.34966*04
1.25706*02
4.3802E*O1
4.9306£*02
1.60S4£*O1
2.38936*00
2.45126*00
8. 364 9E -01
6.8815E*OO

2.8772E-01
3.35*4E-01
2.72396-01
4.8441E-05
6.0321 E-04
1.6051E-03
8.7664E-02
1.4326E-02
9.1762E-08

M/SEC

STANDING SHOCK REFLECTED SHOCK
9.8«20E*03
1.14071*02
3.6012E*01
4.3841E«02
1. 5121E»01
2.35026*00
2.4008E»00
8.3487E-01
7. 2589E*00

MOLE FRACT IONS ~™

2.7281E-01
3.5682E-01
2.6193E-01
7.3640E-05
5.8380E-04
1.6553E-03
9. 43216-02
9.81C5E-03
1.2906E-08

1.5371E»04
1.3710€»02
4.4319E*01
5.4934E«02
1.72116*01
2.44816*00
2.5297E»00
8.541IE-01
7.362 OE*00

3.0955E-01
3.00186-01
2.8956E-01
2.5442E-05
5.5547E-04
1.2994E-03
7.95836-02
1.9241E-02
5.0246E-OT

151



TABLE I. -Continued

p -20kN/m

PI • I
XH2 -

f-- ..
T" • ..
RHO,. i
H ,.- .
A - -:. "
s-^ . • •
I. ,'-..-
GAME. ,
U-, ; . -

SPEC IES

E-
H
H* " '•
H2 , ,•
H- • .-; ,.
Ii2».. -:-
-.IE. .;..
i-£* ,•'• .
7f- ^* '^ ••

.006*0* N/SO-Nt

.75 . . j- .

MOVING SHOCK
1.58026*03
7.88786*01 -•
8.9782E»00
2.7692E*02 •
1.23076*01 .
2.28556*00

. 2.231*6*00
8.60616-01
3.11916*01

2.1662E-01
4.5*976-01

• 2.151»E-01 -
1.2510E-0* .
3.4997E-0«_
7.5970E-0*. •

.. 1.1096E-01 ••
, 1.0T58E-03
, 1.1825E-12

"1 - 2.OOE»0* N/SO-M.
•a--Z -

y

"['.
RHO :.;
H ...
A .
s" -
I . . ' •
GAME.
U - *

cpcr re cor cl> 1C a

E-
H ... ... .
H* . •;

H2
H- .., . .
H2» . ••
HE „,-.
HE* .'.
HE** ,

.7,5 - -, , . ,. ,.

MOVING SHOCK
• 1.737*g*03..
. 8.28216*01
- 9.11*86*00

3.03936*02
1. 28176*01

'2.33326*00
2.3015E»00 .

'8.6178E-01-.
3.27376*01 •

2.4048E-01
i.*.1137E-01...

2.3836Er01.
•• 9.1184E-05- .

:• 3.2532E-0*
-;. 7.4645E-0*
: 1.0693E-01

1.695*6-03 .
6.1395E-12

US1 - 4.206*0*
-XHE • ^ .25

_ t

M/SEC

. . . .

STANDING SHOCK REFLECTED SHOCK
. 1.10966*0*

.. 1.22326*02 • <
. 3.67286*01 . ,
*. 8*35E«02 .
1.59*16*01
2.*O31E»00 ..
2.*698E*00
8.*117E-01
7.63666*00 '

HOLE FR ACT IONS ~"

2.9291E-01
3.25656-01 -

• - .2.782IE-01 •
*.**63E-05

. ... ..5.2411E-0*
. 1.4311E-03

.. 8.7*286-02
-,. 1.3795E-02 '

6.2114E-08 -

US1 - *.*O6*0*
XHE - . .25 -

1.7*0 IE »0*
. l.5099E»02

*.*090E»01
. 6.10366*02

1.86716*01
2.50636*00
2.61*06*00
8.832*6-01
7.^7126*00

3. 3153 E-01
2.6**3E-01
3. 06 87 E-01
1.2096 E-05
5.22586-04
9.93126-0*
7.14556-02
2.41826-02

. 2.71776-06

M/SEC

• i

STANDING SHOCK REFLECTED SHOCK
1.23*2E«0*

-', 1.31566*02 .
. 3.69126*01

5.32126*02
. 1.69086*01 ••

• 2.*5636»CO
2.5*1*6*00

•8.55016-01
- 8.10206*00 .

MR! F FQArTlflUC «nULC rKJil,! lUNd ~"

3.12636-01
. . 2.9368E-01 •

-2.93636-01
• 2.5*226-05 '

.-.' *.7*«E-0*
1.18SOE-03 •
S.0087E-02 :••-
1.82 826- C2

• 2.78*16-07

.96096*0*

.68406*02

.30516*01

.77396*02
'. .0*756*01

2.56406*00
2.70476*00
9.20*16-01
8.77996*00

3. 5369 E-01
2.28006-01
3.24666-01
5.13036-06
4.9649E-0*
7.1240E-04

• 6.3626E-02
2.8790E-02

' . 1.4927E-05

PI -
XH2 -

P-
T
RHO
H
A

' s •
z
GAME
U

r per if) rclf 11

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI -
XH2--

P-
T '
RHO '
H
A
S
2
GAME

2.006*04 N/SO-M
.75

MOVING SHOCK
1.90166*03
8.69046*01
9.22126*00
3.32196*02
1.33476*01
2.38106*00
2.37296*00
8.63826-01
3.42736*01

2.63296-01
3.T002E-01
2.60266-01
6.49S8E-05
2.94846-04
7.13106-04
1. 02756-01
2.6101E-03
2.93426-11

2.006*04 N/SO-M
.75

MOVING SHOCK
2.072*6*03
9.11736*01
9.29696*00
3.61686*02
1.38986*01
2. *2 876* 00
2.44306*00
8.66496-01

U 3.5799E»01

TCC 1C *

E- 2.84966-01
H 3.31206-01
H*'
H2
IV-
H2»
HE
HE*
HE**

2.80626-01
4.51266-05
2.61126-0*
6.6303E-04
9.83126-02
3.93796-03
1.31446-10

t US1 - 4.606*04
XHE - .25

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.36056*04
1.41906*02
3.66846*01 .
5,81826*02
1.80366*01
2.50716*00
2.61366*00
8. 77136-01
8.60376*00

"" MOLE FRACT IONS ~"

3.31406-01
2.63436-01

' 3.08116-01
1.39286-05
4.3836E-0*
9.56536-04
7.28756-02
2.2TT66-02
1.1487E-06

t US1 - 4.806*04
XHE » .23 '

. 2.19996*04
1.89876*02
4.14116*01
7.51076*02

" 2.2535E»O1
" 2.62026*00

2.79796*00
9.55966-01
9.8063E*OO

3.73036-01
1.9272E-01
3.41936-01
2.01136-06

. 4.66936-04
4.8701E-0*
5.63746-02
3.28996-02
7.92946-05

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.48106*04'
1.53686*02
3.58496*01
6.32876*02
1.93566*01
2.55646*00
2.68836*00
9.06876-01
9.26886*00

"' HOLE FRACTIONS ' '

3.49786-01
2.33686-01
3.22396-01
7.19236-06
4.0T596-04
7.39676-04
6.59496-02
2.70426-02
4.5133E-06

2.45286*04
2.14706*02
3.95776*01
8.30526*02
2.46476*01
2.67346*00
2.8866E»00
9. 80166 -Ol
1.09726*01

3.94096-01
1.61546-01
3.5701E-01
7.9313E-07

• 4.28386-04
3.29746-04
4.97906-02
3.64506-02
3.65306-0*
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TABLE I. -Continued

PI - 2. OOE»0* N/SO-H, US1 • 5.00E»0* M/SEC
XH2 -

*p

T
RHO' .
H "
"A." ' '.
S ..
i. ;
GAME '
U

.75

MOVING SHOCK.
2.2500E*03
9.5669E»01
.9.3430E*00 .
3.92*1E»02 .
1.4*71E»01. ,
2.47616*00 .
2.5172E»00 ',

. 8.6956E-01, .
3.7312E*01

XHE - .25

STANDING SHOCK
, ' ' ~1.S948E*04

. 1.6711E»02
3.4525E*01

" . 6.8515E*02
2.0842E*01
2.60406*00..

' .' . i; 76416*00 .
9.4037E-01
1.00746*01

REFLECTED SHOCK
2.7131E»0*
2.4101E»02
3.796*E*01
9.140*E*02

. 2.65816*01
. 2.7221E*00

2.96526*00
. • 9. 8870E-01

1.2163E»01

SPECIES ------ HOLE'~FRAC1 IONS — :—'

E- .
H ,
H* '
HZ '• .;_
H2»' .
HE . . --•
HE* .
HE** '

3.0542E-01:
' 2.95196-01

2.99226-01
' 3.0546E-05
"' 2.2667E-04^

' 6.0068E-04
- ' 9.3496E-02

5.82016-03
5.5685E-10

."".. 3.6744E-01
. . "2.0487E-01

3.36316-01
.3.53156-06

"-'"'3.7878E-04
, 5.5290E-04

" .5.95C7E-02
, I, 3.09226-02 '..
"' " 1.69056-05

*. 10066-01
' 1.36636-01

3.68396-01
• 3.4500E-07

3.8572E-0*
; 2.3106E-04

., . 4.3797E-02
' 3.9200E-02

1.3126E-03

PI -
XH2 -

••• -.-• .• t

P • ' --
T " '
RHO'r :

H-'' .'•'•'
A : :- " ;

s -A-

I
GAME
U

2.'OOE*04 N/S9-M, US! - 5.20E*04 M/SEC
.75

• 'MOVING SHOCK
2.43*16*03

• 1.00*36*02 ''
' 9.36176*00
; 4.24376*02
'•• i.5066E*01

2.5232E»00";,
• "2.58906*00 ;

.' 8.73016-01
3.881*6*01

XHE - .25

STANDING SHOCK
' l.6995E*04

1.8191E»02
. 3.2928E*01

' ' 7.384*6*02
2.239*6*01

, 2.6*886*00
"2.8373E*00

' . 9.7167E-01
1.10366*01

, REFLECTED SHOCK
2.975*6*0*
2.67576*02
3.66256*01
1.0003E*03
2.82836*01

'.. "2.76776*00
, * 3.0363E*00
. -,' 9.8468E-O1

1.33056*01

arcw tea

E- - ' '
H"'
H* ' •
H2
H-
H2»-'
HE '
HE*'
HE**1 -

3.2*606-01
2.62226-01
3.15876-01

' 2.016*6-05 .
1.9372E-04
5.3107E-04'
8.8165E-02
8.3990E-03
2.23656-09

• puke rnHi.iiuna —

"' 3.8363E-01 .
•" • 1.76376-01
• ' '3.*913E-01

1.71026-06 '
, •'.' 3.4933E-04
' *.Ofcl2E-0* ;

'5.3727E-02
- 3.4326E-02 .

5.7972E-05

' 4.2380E-01
. 1.1739E-01

3.75956-01
1.69296-07
3.4*56E-0*

' .. 1.6966E-0*
3.7950E-02

' 4.07516-02
3.63696-03

, PI • 2.00E*04 N/SO-M. , US1 • 5.40E»04 M/SEC
XH2 - .

..P •
T . • •'
RKO
H •
A
S
1 ' • '
GAME
U

SPECIES

E- '
H.
H*,
H2 • -
H- • •-
H2*
HE
HE*
HE**

75

MOVING SHOCK
2.624«E*03
1.05486*02 '
9.3551 E* 00
4.57566*02
1. 56886*01
2.56986*00
2.65976*00
8.77296-01
4.0303E*01

:

3.42516-01
2.3241E-01
3.304*6-01
1.30016-05
1.63886-04
4.5913E-0*
8.2220E-02
1.1774E-02
8.4990E-09

PI * 2.00f«04 N/SQ-N
XH2 - .

. • * ".^

p • -.-
T.
RHO
H
A:

s. •_ ••
Z' •
GAME
U

SPEC IES

E-'
H :
H*
H2
HT
H2» .
HE. .
HE*
HE»»

75

MOVING SHOCK
2.82146*03
1.10886*02
9.32376*00
4.91966*02
1.63516*01
2.61586*00
2.72926*00
8.8348E-01
4.17796*01

3.S919E-01
2.0568E-01
3.4299E-01
8.1975E-06
1.38006-04
3.88816-04
7.5650E-02
1.59516-02
3.0S35E-08

• XHE - .25

STANDING SHOCK
1.80016*04
1.98196*02

. 3.12*3E«01 •
7.9313E*02

. 2.39*76*01 '
2.69176*00
2.9072E*00
9.9700Er01 '
1.20336*01

- MOLE FRACTIONS

3.9833E-01
1.54*36-01
.60626-01

• .26956-07
.17916-04

. .95616-04
.8** 56-02

. .73646-02
.8347E-04

REFLECTED SHOCK
3.233 IE *04
2.9275E«02
3.5*356*01
1.08836*03
2.97756*01
2.80966*00
3.1011E*00
9.7651E-O1
1.434 9E»01

4.35826-01
1.03256-01
3.79886-01
9.53376-08
3.1061E-04

• - 1.3189E-O4
- 3.2227E-02

4.06566-02
7. 7328E-03

t US 1 - 3.4OE *04 N/SEC
XHE • .23

STANDING SMOCK
1.89296*04
2.1*>2E*02
2.9«766*01
8.«885E*02
2.5419E*01
2.7309E*00
2.9692E*00
1.01296*00
1.3116E*01

- MOLE FRACTIONS

4.10846-01 '
1.3*466-01
3.70006-01
4.2269E-07

• . 2.86766-04
2.1911E-04

. 4.3784E-02
3.99126-02
5.0079E-04

REFLECTED SHOCK
3.487SE*04
3.16436*02
3.48486*01

• 1.17716*03
3.11826*01

• 2.84901*00
3.16286*00
9.71S2E-01
1.52616*01

4.46806-01
.25216-02

' .8124E-01
.9618E-08
.82746-04
.0708E-04
.6673E-02
.9005 E-02
.3365E-02
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TABLE I. -Continued

20 kN/m

PI * 2.
XH2 - .

P."
T -
RHO
H
A
S
Z
CAHE
U

SPECIES

E-
H
H*
Hi
H-
H2»
HE
HE*
HE**

PI - 2.
XH2 - .

p
T
RHO
H
A
S
2
GAME
U

SPEC IES

E-
H
H»
H2
H-
H2»
HE
HE*
HE**

OOE»04 N/SO-Mi
75

MOVING SHOCK
3.02426*03
1.16716*02
9.26186*00
5.2758E»02
1.70T8E»01
2.66146*00
2.7977E»00
8.9319E-01
4.3238E*01

3.74816-01
1.8160E-01
3.S378E-01
5.0345E-06
1.1613E-04
3.22396-04
6.8529E-02
2.0830E-02
1.0460E-07

006*04 N/SO-Nt
75

MOVING SHOCK
3.23246*03 .
I.2303E»02
9.1727E»00
5.6439E»02
1.7887E»01
2.7055E»00
2.86426*00
9.0797E-01
4.46756*01

3.8928E-01
• 1.6008E-01

3.63006-01
3.01B7E-06
9.6269E-05
2.623 3E-04
6.11716-02

'•2.6113E-02
3.402 6E-07

US1 - 5.80E»04
XHE • .25

M/SEC

STANDING SMOCK REFLECTED SHOCK
1.980*E«0*
2.32286*02
2.8162E*01
9.0592E*02
2.6778E»Ol
2.7692E»00
3.0275E«00
1.0196E»00
1.41926*01

MOLE FRACTIONS —

4.2213E-01
1.1715E-01
3.7772E-01
2.2296E-07
2.S527E-04
1.63826-04
3.9312E-02
4.2028E-02

• 1.23C2E-03

US1 - 6.00E*04
XHE - .29

3.7285E*O4
3.3880E»02
3.41596*01
1.2667E*03
3.25686*01
2.88596*00
3.2217E»00
9.71766-01
1.6067E»01

4.5689E-01
8.4011E-02
3.81156-01
4.01136-08
2.58886-04
8.9611E-05
2. 1521 £-02
3.62396-02
1.9839E-02

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.06046*04
2.4991E«02 .
2.67506*01
9.64056*02
2.7996E«01
2.80656*00
3.08206*00
1.01766*00
1.5291E»01

MOLE FRACTIONS' "'

4.3232E-01
1.02C5E-01
3.8357E-01
1.23776-07
2.2S57E-04
1.2474E-04
3.49tCE-02
4.3456E-02
2.6987E-03

3.9605E*04
3.6093£»02
3.3447E»O1
l.3586E»03
3.3996E»01
2.9215E*00
3.2787E*00
9. 766 IE -01
1.68SOE*01

4.6633E-01
7.6680E-02
3.8042E-01
2.7992E-08
2. 364 JE- 04
7.6063E-05
1.683JE-02
3.2J63E-02
2.6653E-02

PI - 2
XH2 •

P
T
RHO
H
A
S
I '
GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

PI - 2
XH2 •

P
T
RHO
H
A
S'
I
GAME
U

SPECIES

t-
H
H*
H2
(*-
H2»
HE
HE*
HE** '

.OOE»04 N/SQ-Ni

.75

MOVING SHOCK
3.4448E»03
1.30076*02
9.0397E»00
6.02356*02
1.88196*01
2.74896*00
2.92976*00
9.29406-01
4.60776*01 •

4.02876-01
1.4031E-01
3.7119E-01
1.7409E-06
8.3522E-05
2.0822E-04
5.376IE-02
3.15526-02
1.0811E-06

.OOE»04 N/SO-M,

.75

MOVING SHOCK
3.6624E»03
1.3798E»02
6.8687E»00
6.4149E*02
1.9887E*01
2.79076*00
2.99286*00
9.57696-01
4.74586*01

.

4.1543E-01
1.222 3E-01-
3.78S7E-01
9.6486E-07

'7.1577£-05
1.6130E-04

' 4.6761E-02
3.67696-02
3.36576-06

US1 - «.20E»04
XHE ••• .25

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.13656*04
2.6651E*02
2.560eE»01
1.02406*03
2.9035E*01
2.8408E»00
3.13096*00
1.01036*00

'1.62546*01

MOLE FRACT IONS "^

4.4115E-01
9.14106-02
3. 87296-01
7.5074E-08
2.012)6-04
9.86V8E-05
3.0919E-02
4.3896E-02
5.03436-03

US I - 4.40E*04
XHE • .2*

.1760E*04

.8434E*02

.2565E*01
.4536E»03
.5555E*01
.95«2E»00
.3366E*00
.85786-01
.7689E*01

4.7557E-01
6.9567E-02
3.T966E-01
1.9406E-08
2.1201E-04
6.4106E-05
1.2526E-02
2.8741E-02
3.S661E-02

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.20636*04
2.8304E*02
2.4512E*01 t
1.085«E*OS *!•
3.0034E401'*3511

2.87S»E«00*39

3.1801E»00 *
1.0022E«00
1.7152E«01

MOLE FRACTIONS —

4.4978E-01
8.18116-02
3.89546-01
4.72S9E-08
1.7921E-04
7.91736-05
2.67S4E-02
4.32WE-02
8.5245E-03

4.3713E»04
4.0820E»02
3.1593E*01
1.55076*03
3.7148E*01
2.99336*00
3.38966*00
9. 97376 -Ol
1.8504E*01

4.8377E-01
6.3047E-02
3.79196-01
1. 35926-08
l.«7S2E-04
5i4171E-05
9.0320E-03
2.4729E-02
3.9994E-02
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TABLE I. -Continued

PI - 2
XH2 -

P
T
RHO
H
A
S
2
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI - 2
XH2 •

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

.006*04 N/SQ-Mf US1 > 6.606*04 M/SEC

.75

MOVING SHOCK
3.8817E*03

XHE - .25

.'.STANDING SHOCK
?,<U 2.2657E»04

1.47106*02 5~: 2.98796*02
8.6399E*00

' 6.81676*02
2.1110E*01
2.8317E*00
3.0542E*00
9.9192E-01
4.8775E*01

'— — i

4.2714E-01
1.0535E-01
3. 854 8E -01
5.0534E-07
6.1563E-05
1.2099E-04
4.0262E-02
4.1582E-02
1. 05406-05

.OOE»04 N/SQ-H

.75

MOVING SHOCK
4.1039E»03
1.5741E*02
8.3804E*00
7.22-v •••02.-
2.2429. 01
2.8706E*00
3.1109E*00
1.0273E»00
5.0051E»01

4.375SE-01
9.02026-02
3.9174E-01
2.5534E-07
S.3393E-05
8.8790E-05
3.4625E-02
4.5705E-02
3.2336E-OS

2.3487E*C1
1.14866*03
3.1007E»01

" 2.90986*00
3.22846*00
9.9669E-01
1.78926*01

— MOLE FRACTIONS

4.58016-01
7.38366-02
3.9049E-01
3.12S26-08
1.6003E-04
6.4751E-05
2.2803E-02
4.16616-02
1.2974E-02

REFLECTED SHOCK
4.5255E»04
4.32766*02
3.04176*01
1.64786*03
3.87766*01
3.0278E»00
3.*381E*00
1.01066*00
1.92816*01

4.9104E-01
5.6784E-02
3.79266-01
9.44106-09
1.63176-04
4.54136-05
6.29956-03
2.09346-02
4.5482E-02

M. US1 - 4.806*04 N/SEC
XHE - .25

STANDING SHOCK
•"; 2.3136E«04

. r-,.,3. 137SE*02
= ' • - 2.25116*01
.-.'-' l'.2127E*03

3.1982E*C1
2.9431E*00
3.2757E»00
9.9523E-01
1.85996*01

4.65816-01
6.70S2E-02
3.90S8E-01
2.1528E-08
1.43176-04
5.3781E-OS
1.9060E-02
3.91976-:02u
1.80C4E-02

REFLECTED SHOCK
4.6574E*04
4.58926*02
2.91506*01
1.7483E*03
4.04526*01
3.06186*00
3.48156*00
1.0242E*00
2.01366*01

4.97396-01
5. 08006-02
3.79836-01
6.48136-09
1.3906E-04
3.77806-05
4.24816-03
1.74616-02
S.0098E-02

PI -
XH2 -

P
T
RHO
H
A.
S
I
GAME
U

2.00E»04 N/SQ-M. US1 - 7.00E»04 M/SEC
.75

MOVING SHOCK
4.3286E*03
1.69126*02
8.09266*00
7.6526E»02
2.3793E*01
2.90826*00
3.16286*00
1.05846*00
S.1284E*01

XHE - .25

STANDING SHOCK
2.39226*04
3.2866E*02
2.1537E*01
1.2779E«03
3.30126*01
2.97676*00
3.32316*00
9.97846-01
1.92276*01

REFLECTED SHOCK
4.7682E*O4
4. 8881E*02
2.76946*01
1.85)26*03
4.22786*01
3.09796*00
3.52236*00
1.03816*00
2.11276*01

, 3fct.&c:

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

4.4675E-01
7.6701E-02
3.97396-01
1.2490E-07
4.64466-05
6.38736-05
2.9794E-02
4.9153E-02
9.7366E-05

RULE rnni.1 iun« — -

4.1343E-01
6.1033E-02
3.90136-01
1.50356-08
1.27546-04
4.48656-05
1. 55236-02
3.6034E-02
2.36746-02

5.03206-01
4.47316-02
3.80956-01
4.2687E-09
1.1470E-04
3.07176-03
2.70186-03
1.42196-02
5.40556-02
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TABLE I.--Continued

•SOkN/m-

PI » 5.
XH2 - .

P ' • ._
T ' '
RHO' .. '
H
4 • '•'"" ;

s •
I ' .'•
GAME :

U

SPEC I ES

E-'
H ," ' '' '\
H* ,
H2;

H-. '.. ' '
H2». ' :
HE' . . '. '
HE* " 1',
HE»»

PI « 5.
XH2 ' .

P '
T ;
RHO
H , ' .
A , .
S ,' ' .
I
GAME
U '

SPEC I E S

E- - '. ."
H . ' ' • '
H*
H2
H-
H2*
HE' :
HE*;. - .
HE»»

OOE*0* N/SU-Mt
75

MOVING SHOCK'
1.30*7E*01
3.2985E*00
3.9558E*00
3;37246»00
1.80706*00

' 1.0796E*00
1.00006*00
9.B990E-01 .

' 2.49846*00

1.03726-53
. 4.5005E-10

1.17B3E-20
7.50006-01

- 2.32766-59
'. ' 6.3599E-20
; '2.50006-01
"' J.466B6-65

I. '

006*04 N/SU-M,
75

MOVING SHOCK
2.055BE*01
«. 5948E*00
4.4740E*00
4.7619E*00 '
2.11526*00
1.11976*00

'1.00006*00
9.7370E-01
3.2449E*03

3.27036-36 '
' 9.9673E-07

* 3.06166-20
7.50006-01

. 2.1221E-40
4.4766E-20
2.50006-01
3 • 1*846-54
3.

US1 = 4.00E*03 M/SEC
XHE = .25

STANDING SHOCK
' 2.7312E*01

4.15076*30
6.58086*00
4.2793E»00 '
2.0162E*00
1.0819E«00
1.0000E*30
9.7939E-01
1.4979E*00

MOLE FRACTIONS

1.5685E-38
8.9073E-08
2.1168E-20
7.5000E-01
9i3500E-43
5.4215E-20
2.50006-01
7.4454E-56
0.

REFLECTED SHOCK
6.77616*01 -•
5.97376*00
1.13*26*01 '
6.30586*00
2.39166*00
1.10*36*00 --
1.00006*00
9.57**E-Ol •'

"1.33916*00 '

*.*3736-23"
'. 5.0521E-05

3.6*06E-20.
7.*996E-01
6. 45466-26
3.9019E-20
2.49996-01,
1.45676-46
0.

US1 = 5.00E*03 M/SEC
XHE = .25

STANDING SHOCK
5.3696E*01
6.1625E*00
8.7128E«00

'6.5230E*00
2.4261E*00 '
1. 1 249E*00
1.0300E*00
9.5510E-01
l.6626E»00

MUL E PR ACT t ON S

8.17706-22
8.9704E-05
4. 3764E-20
7.49S2E-01
1.3017E-2*
3.5434E-20
2.4999E-01
6. 4276E-46
0.

REFLECTED SHOCK
1.20086*02
8.49396*00
1.41146*01
9.36826*00
2.79716*00 '.

' 1.15096*00 ,
1.00176*00
9.19546-01
1.50706*00 ~

1.88206-15
3.45526-03
1.13456-15"
7.46986-01-
1.14626-17
T. 88996-16
2.4957E-01

' 1.7309E-33
0.

PI = 5.00E*04 N/Sa-M,
XH2 =• .75

US1 = «.006*03 N/SEC
XHE =• .25

P
T '
RHO
H '
A
S
i
GAME
U

SPEC I E S

e-'
H
H* "'•
H2
H-
H2*
HE .
HE*
HE**

PI » 5.
XH2 - .

P
T
RHO
H
A ' .
S
I
GAME
U

S PEC 1 E S

E- '.' . '
H • . .'
H*
H2
H-

H2*
HE
HE*
ME**

MOVING SHOCK
2.9B61E*01
6. 1106E*00
4.BB63E»00
6.4639E*00
2.41616*00
1.15796*00
1.0001E*00
9.5526E-01
3.9902E*03 "

6.6430E-22
1.0657E-04
4.5680E-20
7.4991E-01
6.9804E-25

1 3.0363E-20"
2.4999E-01
3.5250E-46
0.

00c*04 N/SU-M,
75

MOVING SHOCK'
4.09966*01
"7.7837E*00
5.26126*00
8.4812E»00
2.6874E*00
1.19416*00
t.OOHE*00
9.2683E-01
4.7398E»00

" 2.0499E-16
, 2.21656-03

1.4383E-16
7.48066-01
9.5512E-19 ,
6.2183E-17
2.4972E-01

. 7.0966E-37
3.

STANDING SHOCK
9.1353E»01

' :8.4598E*00
1.07786*01 '

' 9:33706*00
2.7B906»00
1.16656*00
1.00196*00

'9. 1770E-01
1.8040E*00

MOL-' FRACTIONS

'.'' 3-.1375E-15
• . 3.79786-03

2.06926-15
7.4668E-01

, 1;';3.4800E-17 .
" 1.1031E-15

2i*953E-01
3. 2377E-34
0.

REFLECTED SHOCK
1.87306*02
1.08406*01
1.70326*01

' 1.29846*01
. 3.09696*00
' 1.19506*00

1.01446*00
8.7213E-01
1.6072E»00

8.3915E-12
2.84846-02
6.0242E-12
7.25086-01
4.04266-13
2.7T15E-12'
2.46*46-01
1.54266-2T
0.

US1 • 7.006*03 M/SEC
XHE = .25

STAND ING SHOCK
1.44226*02
1.0678E»01

. ' l.3314E*01
. , 1.27836*01
," 3.0710E*00

1120726*00 .
'l.'01456«00
8. 70626-01
1.87046*00

HQL E FR ACT IONS

6.53006-12
, 2:85136-02

4.81206-12
: .7.25056-01

2.64386-13
-. 1.9824E-.12

2. 46446-01
. 9.03966-28
9.

REFLECTED SHOCK
2.71166*02
1.27876*01
2.03156*01
1.71426*01
3.37186*00

'1.23896*00
1.0*386*00

: 8.51776-01'
1.65826*00

5.82TIE-10
. 8.3891E-02

4.47896-10
6.76S9E-01
5.3077E-11
1.8789E-10'
2.39516-01
2.039*6-23

" 1.16906-8*
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TABLE I. -Continued

pj--50kN/rri

PI » 5
XH2 «

P
T
RHO
H ', '
A
S
I
GAME
U

SPEC I E S

E-
H • '
H* ". ,.
n2.
H-
H2* -. '•
HE
HE*
HE** " '

PI - 5
XH2 -

P
T
RHO
H " .
A
S
I .
GAME
U

S PEC I E S

6-
H
H*
H2' : '
h-
H2*
HE
HE*
HE**

,OOE»04 N/SU-M
.75

MOVING SHOCK.
5.4198E*01

'9.*207E»00
5.7105E*00'
1.08266*01
2.89646*00

' 1.2290E*00
1.00756*00
8.8393E-01
5.51626*00

2.2751E-13
1.48316-02
1.74906-13
7.3702E-01
3.44036-15
S. 60506-14
2.48156-01
4.96586-32
0.

.006*04 N/Sq-M

.75 ' '

MOVING SHOCK
6.96126*01 '
1.08336*01
6.2779E»00
1.35046*01
3.0769E*00
1.263sE»00
1. 0235E*00
8.53aoE-01
6.32<iOE»00

1.6479E-11
*.5974E-02
1.3283E-11
7.C977E-01
*.6098E-13
1.6773E-12
?.*«25E-01
2.6J&OE-27
0.

t US I = 8.006*03 M/SEC
XHE - .25

STANDING SHOCK
2.1902E«02
1.2605E*01
1. 66456*01
l.b918E*01
3.3**3E»00
1.24886*00
l.O*39E»00
8.4994E-01
1.88926*00

4.6557E-10
8.4098E-02

. 3.6253E-10
6.7641E-01
3.6631E-11

'' ' "'•1139*Je-10
' 2.3949E-01

9.005TE-24
3. 1867E-85

REFLECTED SHOCK
3.8256E*02
1. 45586*01
2.41476*01
2.20066*01
3.66786*00
1. 28446* 00
1.08836*00
8.4913E-01
1.70966*00

9.4107E-09
1.6222E-01
7.5982E-09
6.08066-01
1.2771E-09
3.0897E-09
2. 29 72 E- 01
7.70486-21
9. 64006-73

i US1 * 9.00E*03 M/SEC
XHE « .25

STANDING SHOCK
3:2169E*02
1.4358E*01
2.05926*01
2.17366*01
3.63826*00
1.29216*00
1.08806*00
8.47296-01
1.9227E«00

•* HOLE FRiCT ION S

7. 86406-09
1.61836-01
6.4014E-09
6.0a40E-01
9. 5424E-10
2.4l66E-09
2.2977E-01
5.1437E-21
4.64'!5E-76

REFLECTED SHOCK
5.33616*02
1.63186*01
2.85306*01
2.7673E»01
3.9998E*00
1.33196*00
1.14626*00
8.55376-01
l.7774E»00

7.96416-08
2.5504E-01
6.73066-08
5.26846-01
1.4385E-08

. 2.6720E-08
2.18126-01
1.1377E-18
4.2106E-67

PI - 5.006*04 N/Sfl-Mi USl - 1.006*04 M/SEC
XH2 -

P
T
RHO
H
A
S
z
GAME
U

SPECIES

6-
H.
H*
H2
H-
H2»
HE
HE* .
HE**

.75

MOVING SHOCK
8.71486*01 .
1.20376*01
6.90096*00
1.65066*01
3.25826*00
1.2997E*00.
1.04916*00
8.40616-01
7.1462E*00

2.6530E-10
9.3653E-02
2.20186-10
6.68056-01
1.15596-11
5.66746-11
2.38296-01
9.4404E-25
1.58B16-C)

XHE ' .23

STANDING SHOCK
4.53856*02

. 1.60456*01
2.47286*01
2.71896*01

,3.9571E«00
1.33726*00
1.14396*00
8.53126-01
1.99186*00

— MOLE FRICTIONS

6.36656-08
2.5160E-01
5.3912E-08
5.2985C-01
1.0374E-08
2.01286-08
2.18556-01
5.796SE-19
1.3655E-67

REFLECTED SHOCK
. 7.29566*02

1.81576*01 .
3.30356*01

. 3.41946*01
4.37686*00

• 1.38166*00
1.21636*00
8.67426-01 "

. 1.88356*00

r • .

, 4.6045E-07
3.55666-01
4.0S29E-07
4.3880E-01
1.01386-07
1.5654E-07'
2.05546-01
6.4348E-1T
1.47956-60

PI -
XH2 -

P
T
RHO
H
A
S
I
GAME
U '

5.006*04 N/Sfl-M,
.75

MOVING SHOCK.
1.06686*02
1.31106*01
7.5165E*00
1.98256*01
3.44616*00 .

•1.3368E»00
. 1.08266*00

B.3&71E-01
7.96966*00

US1 * 1.10E»04 M/SEC
XHE - .29

STANDING SHOCK
6.15236*02
1.77406*01
2.86.776*01
3.3245E*01
4.30516*00
1.38386*00.
1.20946*00
8.63916-01
2.08486*00

REFLECTED SHOCK
9.69976*02
2.01366*01
3.71506*01
4.1SJ3E»OV
4.80566*00
1.43306*00
1.29666*00
B.8449E-01
2.02016*00

HOLE FRICTIONS r —•-

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

2.0164E-09

1.5267E-01
1.71446-09
6.16416-01
1.1645E-10
4.18386-10
2.30926-01
8.34656-23
5.1778E-82

3.42166-07
3.4625E-01
3.0057E-07
4.4703E-01
6.80686-08 .
1.09666-07
2.061ZE-01
2.8454E-17
6.949SE-62

2.10316-06
4.57556-01

. 1.9192E-06
3.49646-01
5.22416-07
7.0632E-07

•1.9281E-01
2.2222E-15
1.0484E-54
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. PI •> '5
XH2 » '

.p -' % .

T-" "„ ::'
RHO :' .

" H '" ' ;': ' -
A
S ' 'T .

GAME -"
U' ' "'

• SPEC 1 ES

E-'V '
H> ' - '
H* "
HZ'--"' "
H- ' •- .;
H2» - '
HE '"*'=•
HE*"'":'
HE »»-'*-.'

PI « 5
XH2 • •

,..;.,.. .
-p-,. •- • • • •

T - '"•• '•
-RHO:""'7-

H :• • -:-"•
A • ' - " • •
$"' --.-••-

<[-;-;••• ;;v

. u- • -"

SPECIES

-H • " • - -
HV-- -'' '•-
H2*; ~ •• ' '•
H- ' '";"" "
H2« "> •'•''.
HE'. - -:•
HE* • • ; • • ( •
HE**"-- -

.OOE*04 N/SU-Mf USl - 1.206*04 M/SEC ' .

.75

.MOVING SHOCK
' 1.2817e*02
1. 41074*01

? 8. 09135*00 -'"
- 2^ 3460E*01

3.6428C*00
; 1.3752E*00
' . 1.1229E*00
" 8.3769E-01
' 8.7911E*00

9.87516-09
2.18686-01
8.5752E-09

'•' 5.584BE-01
6.99386-10
1.9995E-09
2.2264E-01

" 2.79426-21

.006*04 N/SO-M

.75

MOVING SHOCK'
1.5148E*02
1.5067t»01-

'• 8. 6002 E* 00
2. 74056*01 '.
3.<)SOOE*00

: 1.4150E*06-
1*. 1690E*03
8.4158E-01
9.6319E*00

3.68306-08
2.89166-01
3.2606E-08
4 .96996-01
3.03J7E-09
/. 25456-09
2. 138 6t -01

. 5.3265E-20
• 1.47616-71

XHE = .25

STANDING SHOCK
8.0331E*02
1.9500E*01
3.2115E*01
3.98786*01
4.6881E*00
1.43166*00
1.28276*00
8.7865E-01'
2.21176*00

— HOLE FRACT (CNS

1.42566-06
4.4083E-01
1.2938E-06
S.6410E-01
3. 21016-07
4.52766-07
1.14SCE-01

• 7.7817E-16
2.05006-56

, USl •'•1.30E*
' XHE - .25

STANDING SHOCK
l.C118E»03
2.1381E*01
3.47526*01
4.70316*01
5.11166*00
1.47986*00
1.36166*00 •

• 8.9747E-01
2.3835E»30

~ HOL t FRACT I ON 5

5!3112E-01'
4.7220E-06

* ' 2.85266-01
1.20406-06
1.5406E-06

• • 1.83tl£-i31'.
1.53186-14
U33166-51-

REFLECTED SHOCK
1.2554E»03J
2.23646*01
4.0524E«01'
4.9736E«Ol'
5.30196*00',
l.4855E*00
1.3852E»00'
9. 074 IE -01
2.1936E*CO

8.40616-06-
5.5610E-or
7.9073E-06'
2.63396-01'
2.1884E-C6'
2.6871E-06
1.8048E-01
5.7532E-14'1
1.90066-49"

0* M/SEC

REFL6CT6D SHOCK
1.58316*03
2.5020E»Ol
4'.2790E*01
5.8835E»Ol

' 5.89286*00-
1.53886*00.
1.4787E»00:
9.3862E-01
2.41516*00

3. 20026-05 :

6.47336-01
• 3.08186-05-

1.B352 6-01:'
8.04656-06-
9.2298E-06
1.6907E-01
1.35916-12

- . 2.9i67E-44

TABLE I. -Continued

•50 Mil/m

PI =• 5.006*04 N/SO-1
XH2 "

P
T
RHO
H
A
S "
I
GAME
U

SPEC I E S

E-
H
H»
HZ '•
H-
H2«
HE
HE». '•
H6»*

PI » 5.
• XH2 - .

.P.
T. • '
HHO'

'H '
A -
S
i
GAME
U

SPEC IES

t-
H' '
H'»

H2 ' •
H-
H2*
HE
HE»
HE**

75

MOVING SHOCK
1. 7661EO2
1.6017E»01
9.0350E»00 '
3.1662E»01
4.0703E*00
1.4559E»00
1.2204E*00
8.4757E-01
I.O*05E»01

1. 15026-07
3.6122E-01
1.03706-07
4.3393E-OI
1.05516-08
2.1876E-9U
2.0*85E-01
7.1056E-19
3.B716E-68

006*04 N/SU-Mi
75

MOVING SHOCK
2.0353E»02
1.6981E»01
S.38U9E»00
?.S231E»01
4.3062E«UO
I.4978E*00
1.2765E»UO
8.55*5?-01
1. 12036*01

3.U22E-07
4.33276-01
2.9179t-07
3.708VE-01
).1445E-06
5.7881E-OB
1.958 4E-01
/.2153E-18
2.8S70E-64

USl ' 1.40E*04 M/SEC
XHE • .25

STANDING SHOCK
1.23796*03
2.3484E*C1
3.65126*01

. 5.4709E*Ot
5.5900E»00
1.5279E*00
1.4437EtOO
9.2162E-31
2.5794E»00

HOLE FR AC T I CNS

1.6455E-05
6.1465E-01
1.5712E-05

' ' ' 2.12I5E-01'
3.88346-06
4. 62676-06
1.73166-01
2.4605E-13

• i.'.45U3E-47

REFLECTED SHOCK
1.95466*03
2.8<.45E»01
4.37476*01

' 6.8986E*01
6.62386*00
1.5919E»00
1.5707E«00
9.8199E-01
2.70496*00

1.26016-04
7.26306-01
1.2322E-04
1.14236-01
2.7692E-05
3.04836-05
1.5916E-01
3.5177E-11
4.9994E-39

USl - 1.506*04 M/SEC
XHE • .25

STANDING SHOCK
1.47526*03
2;59496*01
3.72756*01
6.28826*01

' '6.1418E»00
1.57516*00
l.S251E»00

' 9.53176-01
2.81746*30

HOi. E FRACT IONS

5.1880E-05
6.084U6-01

.0377E-05

.4747E-01

.1326E-05

.2829E-05

.6392E-31

.6932E-12
6.5479E-43

REFLECTED SHOCK
2.3737E»03

.32766*01

.32336*01

.04626*01

.53656*00

.6441E*00

.65006*00

.03456*00
3.10576*00

5.5221E-04
7.8616E-01
5.4324E-04
6.10376-02
9.29246-05 '
1.0189jE-04
1. 51516-01-
1.19196-09
2.10406-33

158; -



TABLE,,). -Continued

PI . . 5.
XH2 * .

P
I
RHO
H
A
S
Z
GAME.
U

SPECIES

E-
H
H»

H2
H-

H2»
HE
HE*
HE**

PI - 5.
XH2 =

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
HE* :
HE**

JOE*04 N/SO-M,
75

'MOVING SHOCK
2.3226E*02
1.79876*01
9.65956*00
4.1112E*01
4.5615E*00
1.5403E*00
1.3368E*00
8.6536E-01
1.1990E*01

8.1419E-07
5.0388E-01
7. 584 7E -07
3.0910E-01 j.
8.4027E-08
1.39756-07
1.8701E-01
6.2307E-17.
J.7582E-61

OOE*04 N/SO-M,
75

MOVING SHOCK
2.6256F*02
1.9064E*01
9.8353E*00
4.6299E*01
4.84086*00
1.5833E»00
1.40036*00
8.7780E-01

. 1.27636*01

1.98916-06
5.7176E-01
1.88056-06
2.49716-01
2.D783E-07
3.1645E-07
1.7853E-01
4.9307E-16
2.2077E-57

. USl =• 1.60E*
XHE = .25

STANDING SHOCK
1.7124E»03
2.8982E«01
3.693'iE»ai
7.1495E*01
6.7877EKJO
1.6208E»00
1.5998E*00
9.9370E-01
3.13C8E»00

MOLE FRACTIONS

1.6581E-04
7.4926E-01
1.6273E-OV

., . 9.4049E-02
3.0843E-05
3.3926E-05
1.5627E-01
5.3266E-U
2.6575E-38

04 M/SEC

REFLECTED SHOCK
2.8379EK53
3.9896E»01
4'.1777E»01 •
9.3327E*01
8.4607E»00
1. 693 C? tOO
1.7027E»00
1.0538E»00
3.6052E»00

•

2.4007E-03
8.1794E-01
2.3575E-03
2.9881E-02
2.7606E-04
3.19206-04
I. 4683 6-01
4. 01236-06
7.7804E-28

USl = 1.70E»0* M/SEC
XHE = .25

STANDING SHOCK
l.9348E»03 .
3.2807E*01
3.5538E«01
8.0422E»01
7.5131E»00
1.66396*30
1.6595E*00
1.0366E*00
3.5295E»00

MOLE FRACTIONS

5.38566-04
7.93116-01
5.30S5E-04
5.50C6E-02
7.8178E-05
8.57806-05
1.5065E-01
9.5707E-10

. 8.4560E-34

REFLECTED SHOCK
3.3136E»03
4.7134E»01
4.0557E»Ol
1.06906*02
9.08806*00
1.73656*00
1.7334E*00
1.0109E*00
4.0846E*00

— : — i —
7.5620E-03
8.2308E-01
7.3969E-03
1.&368E-02
6.0103E-04
7.6551E-04
1.4^22E-01
6.3196E-C7
1.6623E-23

PI • 5.00E»04 N/SO-Mt
XH2 •

'P' • '
T .
RHO
H -
A .
S
Z
GAME
U.

SPECIES

E,-
H,
H*
H2
H-
H2* '
HE

HE*
HE**

PI - 5
XH2 *

P . ..
T
RHO . "
H-
A
S -
Z
GAME
U

SPEC I E S

H,
h*
H2 .
H-
H2* ',
HE
HE*
HE**., ,.. ,

.75

MOVING SHOCK
2.94496*02
2.0259E»01 •
9.91486*00
5.17936*01
5.15256*00
1.62646*00
1.4661^*00
8.9384E-01 •
1.35256*01

4.7862E-06 .
0.3579E-01
4. 586 5E -06
1.93676-01 .
4.89826-07
6.8961E-07

, 1.7052E-01
. 3.8107E-15
1.6571E-54

.OOE.04 N/SO-M.

•"

MOVING SHOCK
3.2791E»02
2.16446*01

, 9.8871E»00
5.7590E»01
5.51026*00
1.66926*00
1.53236*00
9.1548E-01 .
1.4273E*01

1.1755E-05
6.9470E-01

.1403E-05
. .4211E-01'
. . 1314E-06

.48366-06

.6316E-01
3.2004E-14

, ' 1.2933E-50'..

USl - 1.80E*04 M/SEC .
XHE - .25

STANDING SHOCK
2.13876*03 .
3.7510E*01
3.35376*01 '
8.966S6»01
8.21646*00
1.7039E*00
1.7001E»00
1.05866*00 •
3.99256*00 .

MOLE FRACTIONS

1.68C5E-03
8.1840E-01
1.65716-03
3.08316-02
1.78116-04
2.01546-04
1.4705E-01
1..4332E-08
l.570«-29

'•' v' • !-;

REFLECTED SHOCK
3.7699£»03,

' 5.3481E»01
4.01Z5E*01 '

. 1,2052E*02
9.48316*00
1.7740£*00
1.7568£»00
9.571TE-01
4.4396E*00

— — ~. ';

1.5983E-02
8.1303E-01
1.5587E-02
1.0778E-02
9.62586-04
1.3541E-03

' , 1.4230E-01
-3.8974E-06
1.1654E-20

USl • 1.90E«04 M/S€C ,
XHE « .25

STANDING SHOCK
2.3248E*03

< 4.27206*01
3.1?32E«Ol
9.9275E*01,
8. 7574E»00
1.7*07E«00 .

. 1.7259E»00 '
1.040JE*00
4.46346*00

MOI P FRACTir iM^nuLc rKAL> i lurid

4.4861E-03
. 8.2745E-01 .

• .41676-03
.80406-02
.4324E-0*
.12506-04
.44S5E-01

, .4829E-07 -
.2773E-26

' • '••'•:
REFLECTED SHOCK

• 4.1890E»03
5.8909E*Ol

• 3.9956E»01
*; .. 1.3418E»02
. 9.8030E»00 .

. 1.8092E»00
'. , li7797E»00

., 9.1663E-01
4.69376*00

2.6539E-02-
7.9600E-01
2.5833E-02
7.8846E-03
-1.2872E-03

, 1.97966-03
• 1.4046E-01

1.3665E-05
. 1.05666-18
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TABLE I. -Continued

PI - 5
XH2 =

' J< -••
P . :
T .; l- ;.:•
RHO- -*=
H .' '- V
A •„ r -. '.-
s • -.
Z •-
GAME- . '
U

SPE C I E S

H ' . -=». : - .
H*" - ' . •.
H2:V- s' -••'<
H- - - • ' - ' .
H2* - ' '
HE. '•• .-f
HE:*, ' - :
HE»+

PI - 5
XH2 »

*

P
T
RHO .r- .-
H ' '->* .
A ^ -'' * ' -
s - ' • - . - • i
1 ---
GAME •• -
U

SPECIES

E-v.--r.-v.-..
H • • "-
H*. " ? ~*' •-
H2-- •" •
H- ' •
H2*' ' -v "-
HE--1- -'
HE"* •-- -'
HE**

.006*04 N/So-N,

.75

.MOVING SHOCK
:3.6264E»02
2.3337E*01

' .9.7365E»00
•••• 6.3685E*Ol .
.,.5..93616»00
.'I. 71126*00.

:1.5960E*00
'.9.4607E-01.

1.5000E»01

. -..3.0561E-05

. . 7. 46776-01
: '2.9957E-05
1^' . .?. 652 3E-02
•: 2.62866-06 -
:. , 3.23256-06

'-.• .1.5664E-01
'- 3.10516-13

4.7S35E-47

.006*04 N/Slj-M,

.75

MOVING SHOCK
.3.9820E*OJ
2;-5525E*01.

.- 9.4405E*00 -
<. .7.00616*01
- 6.46056*00 ' •

, .1.75166*00
-,:i. 65256*00
-9.89516-01
1.56906*31

•'.-8.77B5E-05
. '. > 7.8944E-01
'•> -d.6758E-05
•--<5.9088E-02
'• .-6.2959E-06
- '7.3230E-06

• 1.51296-31
. 3.9133E-12 "

5.59046-43

US1 = 2.006*04 M/SEC
XHE = .25

STANDING SHOCK
2.4930E*03
4.7858E*01
2.9845E*01
1.0930E»02
9.1-3306*00 :
1.77546*00

• 1.7.4546*00
9.9B57E-01.
4.8881E*00

MOLE FRACTIONS

9.6528E-03
• 8.2478E-01
. 9.48956-03

1.1582E-02
5.51386-04
7.13796-04

• 1.43236-01
9.21306-07
5.1509E-23

US1 = 2.10E*
XHE - .25-

STANDING SHOCK
2.64056*03
5.25846*01 .

• 2.8465E*01
,J i : i977E*02-

9.42386*00
1.80886*00
1.76416*00
9.5738E-01
5.19656*00

MOLE FRACTIONS

• 1.7155E-02
• 3.1435E-01

1.68496-02
- 8.1027F.-03 '

7.63S7E-04
1.0663E-C3
1.4171E-01
3.6538E-06
7.1115E-21

REFLECTED SHOCK
4.5479E»03 •
6.3525E*01
3.9710E*01
1.4782E*02
1.00906*01 •
1.8430E*00
1.80296*00
8.8901E-01
4.8651E*00

: 3.80046-02 -.
7.761&E-01-
3.6953E-02
6.1156E-03
1.5396E-03

- 2.5567E-03
1.38636-01
3.3837E-05 '
2.7230E-17

04 M/SEC

REFLECTED SHOCK
4.8161E»03

'6.74466*01.
3.9104E»Ol'
1.6138E*02
1.0353E*01
1.8756E*00 .
1.8261E.OO

. 8.7028E-01 •'
4.9848E*00

4.95866-02
7.5568E-01

1 4.81986-02
4.89276-03
1.71056-03

- 3.0313E-03
' 1.3684E-01

6.7009E-05
3.10876-16

PI » 5.
XH2 - .

P ,
T
RHO
H
A
S
Z
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE*+

PI » 5.
XH2 » .

P
T
RHO
H '
A
S -
Z
CAME
U '

SPEC IE S

E-
H
H*
H2
H-
H2*
HE
ME*
HE»»

006*0* N/SQ-M,
75

MOVING SHOCK
4;3445E*02
2.8451E*01
9.00546+00
7.67106*01 .
7.08836*00
1.78976*00
1.6957E*00
1.0415E*00
1.6344E*01

2.8225E-04
d.!968E-01
2.8041E-04
3.2296E-02
1.5550E-05
1.7384E-05
1.4743E-01

.6.5884E-11
1.9035E-38

JOE»04 N/SO-H.
75

MOVING SHOCK
4.71276*02.
3.2133E*01 •
8.51466*00- -
8.3625E*01 ••'.
7.7104E*00
l.8242E*00 •
1.72256*00
1.0741E*00
1.6961E*01

9.1807E-04
d.3611E-01
9.1415E-04
1. 68456-02
3.6723E-05
4.0641E-05
1.4514E-01 •
1.1473E-09
5.987dE-34

US1 - 2.20E*
XHE = .25

STANDING SHOCK
2.7580E*03

' 5.6B09E»01
2.7213E*01
1.30686*02
9.68236*00
1.841S6.00
1.78406*00
9.2501E-01
5.4006E*00

MOLE FRACTIONS

2. 64926-02
7.98S8E-01
2.6008E-02

• 6.0120E-03
9.5082E-04
1.4236E-03
1.4012E-01
1.0429E-05
2.9962E-19

0* M/SEC

REFLECTED SHOCK
. 4.98156*03
• 7.09386*01

3.79556*01
. 1.74906*02

1.06056*01
1.90896*00
1.85026*00
8.56866-01
5.0715E»00

6.1471E-02
7.3450E-01
5.9768E-02
3.93806-03
1. 80866-03
3.3947E-03
1.35016-01

. 1.16996-04
2.22926-15

US 1 » 2.30E»0» N/SEC
XHE • .25

STANDING SHOCK
• 2.85336*03

6.05766*01
-2.6091E»01
1. 41946*02
9.927SE«00

-1.87*6E»00
1.80536*00
9.0127E-01
5.5275E*00

MOLE FR ACT I ONS

3.7051E-02
' 7.8060E-01

3.6373E-02
4.64466-03

• 1.1000E-03
1.7549E-03
1.3845E-01
2.3679E-05
5.5247E-18

REFLECTED SHOCK
5.07566*03
7.40936*01

' • 3.65386*01
• 1.88416*02

1.08476*01
1.94226*00.
1.87496*00
8.4705E-01
5.13896*00

7.3439E-02
7.13086-01

•7.1448E-02
3.1869E-03
1.8493E-03
3.6530E-03
1.33166-01
1.8678E-04-
1.15216-14
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TABLE I.-Continued.

p -50kN/rri

PI «' 5.
XH2 • .

p: • , -

T '
RHO-
H ' :
A . ' •
S
I
GAME *
U ' .. ..'

SPECIES

6-
H- •
H*
H2"-
H- '
H2*
HE
H6*
HE**

PI « 5.
XH2 *

P
T
RHO
H • • • . : •
A
S - !

/
GAME •
u •• •

SPEC IES

6-
H
H* .
H2
H-
H2»
HE
HE*
HE** -

OOE*04 N/SQ-M
7.5 • " • ' '- ' '

MOVING SHOCK
5.09286*02 >
3.6381E*01
8.05126*30 . '
9.0822E*01
8.20716*00

'1.35646*00
1.7387E*00 •
1.0648E*00
1.756dE*01

.

2.6904E-03
' a.*155C-01

2.68036-03
9.12326-03
7.720*6-05 :
d. 73716-05
1.4379E-01
1.5510E-08 •
7.2153E-.30.

006*04 N/SU-M
75

MOVING SHOCK
5.49306*02
4.0595E»01
7.72816*00
9.83356*01
8.54956*00 •

• 1.88546*00
1.75096*00

; 1.02846*00..
1.8193E*01

6.28036-03
8.3880E-01
6. 25545-03
5.58626-03
1.35556-0*
1.60316-04
1.4278E-01
1.2126E-07
1.19716-26

t US1 - 2.*OE*0* M/S6C
• • XHE =• .25 *

STANDING SHOCK
2.94956*03
6.40346*01'

• 2.51966*01
1.53696*02
1.01716*01
1.90676*00 '
1.82816*00
8.83676-01
5.60926*00

- MOL6 FRACTIONS

4.8*786-02
. .- 7.60216-01

4.75S16-02
3.69176-03

>"- • - ' • • V. 2 1 636-03
2.0568E-03

•'• 1.36716-01
- *'.63526-.C5
.. 5.98756-17

REFLECTED SHOCK
5.1544E*03
7.71166*01 -•
3.'51676*01 •
2.0224E*02
1.10926*01
1.97556*00
1.90076*00.
8.39416-01

4 5.19676*00 •

8.5692E-02
6.9107E-01
8.34226-02
2.5B53E-03

' :- '1.8539E-03
-1 3.8*096-03

1.31256-01.
• 2.83506-0*

*. 96506-1*

> US1 * 2.506*0* M/S6C
• . XH6 - .25

STANDING SHOCK
3.08916*03.
6.73*96*01.
2.*7656*01
1.66116*02,.

• 1.0*186*01
. 1.93746*00.

1.85216*00'.
8.70096-01
5.67166*00.

- MOLE FRACTIONS

6.0*716-02
7.3B51E-01

. ..5.93556-02
3.01396-03

. 1.31376-03
• 2.3472E-03

1.34S06-01 .
8.24556-05

. ,4.65756-16 .

' " • ' ' • ' ; * .

REFL6CT60 SHOCK
5.30606*03
8.00946*01
3.*3906*01 •
2.1680E*02 •
1.13376*01

•2.00696*00
; « 1.92646*00

.8.33076-01
5.25836*00

9.76856-02
. . 6.694*6-01

• 9.51166-02
>2.1312E-03
1.8*806-03
*.00*6E-03 -.

; . 1.29376-01.
*.1291E-0*.
1.86766-13

PI « 5.
XH2-1 .

P" •
T • •::
RHO
1'
A' '
S
I .
GAME
U

SPECIES

E-
H • .
H*
HZ
H- ,
H2*
HE
HE» •
HE»» .

PI • 1.
XH2 • .

P
T

• RHO
H '
A
S
i
CAME
U

CpCf ICCir tl. I Cd

6-
H
H* -
H2
H-
H2* ,
HE
HE*.
HE**

006*04 N/S8-M,
75 '•

MOVING SHOCK
5.9UOE*02
.45316*01
.5339E*00
.06196*02
.81226*00
.91256*00 •
.76396*00 .
.88606-01
.88496*01

1.1979E-02
8.30086-01
1.19286-02
3.6199E-03

' 2.05126-04
2.55766-0* '
1.41736-01
5.85676-07
3.47956-2*

006*04 N/SQ-N,
75 -. • .•: .

MOVING SHOCK
6.36956*02 .
4.8114E*01
7.44106*00 .
1.14386*02 -
9.0*576*00
1.9382E*00
l.T791E*00
9.55886-01
1.95396*01

1.95756-02
3. 169*6-01
1.94856-02
.2.8380E-03
2.78306-0*

, 3.66256-0*
1.4352E-01.
1.96446-06
2.71206-22

US1 • 2.60E*04 N/SEC
XHE » .25

STANDING SHOCK
3.278*6*03
7.06246*01 .

- 2.47286*01
1.79316*02

• l.'06726«01
1.9672E»00
1.87726*00
8.5913E-01
5.7354E*00

MOLE FRACT IONS

7.29096-02
.7.1585E-01
7.15376-02
2.50456-03
1.39616-03
2.6310E-03
1.33046-01
1.37636-04
2.9124E-15

REFLECTED SHOCK
5.5**8E*03
8.32126*01
3.4120E»01
2.32326*02

. < 1.15956*01
2.0378E»00
1.95296*00

• 8.2736E-01. '
• 5.32716*00

.09836-01

.47*86-01

.06926-01

.76516-03

.8347E-03

.1S72E-03

.27*ZE-01.
. 5.91826-0*

6.7071E-13

US1 - 2.706*0* N/SEC
XHE • .25

STANDING SHOCK
3.52066*03
7.38526*01.
2.50536*01
1.93376*02
1.09306*01 •
1.99586*00
1.9028E«00
8.50166-01
5.78996*00

HOLE FRACT IONS

8.5323E-02
6.93146-01
8.36656-02
2.11596-03
U4645E-03

, 2.90486-03
1.31176-01
2.17236-0*
1.50386-1*

REFLECTED SHOCK
5.86856*03
8.64696*01
3.4277E*01
2.48876*02
1.186*E*01
2.0681E»00
1.98006*00
8.22136-01
5.40436*00

1.21916-01
6.25666-01

. 1.18596-01
1.4665E-03
1.81376-03

., *.2926E-03
. 1.2543E-01
8.3**9E-0*
2.2961E-12

1.61



TABLE I. -Continued

PI.- 5.
XH2 - .

P .
T .
RHO7 '
H
A
S
I
GAME
U

SPEC IE S

6-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI • 5.
XH2 -

P
T
RHO
H"
A
S
i
GAME
U

SPECIES '

E- . .
H
H*
H2
H-
H2»
HE
HE*
HE»»

OOE*04 N/SO-M,
75

MOVING SHOCK
6.8*64E*02
5.1331E*01
7.4248E*00
1.2293E*02
9.2678E*00
1.9625E*00
1.79636*00
9.31496-01
2.02536*01

2.8524E-02
3.00856-01
2.83856-02
2. 239 76-03

. 3.49126-04
4.83676-04
1.39176-01
5.04066-06
8.0835E-21

006*04 N/SU-M,
75

MOVING SHOCK
7.34386*02
5.4342E»Ol

' 7.44185*00
1.31796*02
9.49176*00
1.98716*00
1.81oO'-*'00
9.1293E-01
2.09786*01

3.B762E-02
7.82166-01
3.8561S-02
1.82416-03
4.16326-0',
6.0602C-04
1.3766E-31
1.1008E-05
1.3530E-19

US1 - 2.806*04 M/SEC
XH6 = .25

STANDING ShOCK
3.80626*03
7.7C97E*01
2.55926*01
2.0816E'*02
1.11946*01
2.02406*00
1.92916*00
8.4253E-CI
5.8645E*00

MULE FRACT IONS

9.7790E-02
6.7032E-C1
5.58156-02
1.79806-03
1.51666-03
3.16166-03
1.29276-01
3. 30116-04
6.8106E-14

REFLECTED SHOCK
6.26956*03
8.98676*01
3.47566*01
2.66416*02
1.21426*01
2.09806*00

. 2.0073E*00
8.1727E-01
5.4905E*00

1.33796-01
6.04246-01
1.33026-01
1.2184E-03
1.78396-03
4.40166-03
1.2339E-01
1.1585E-03
7.51096-12

US1 > 2.90E*0* M/SEC
XHE =• .25

STANDING ShOCK
4.12066*03 '
8.03316*01
2.62296*01
2.2360E*02
1.14615*01
2.0520E«00
1.95576*00
8.36056-Cl
5.9*25E»00

MO Lt F R A C T I ON S

I. 10106-01
6.47836-01
1.0778E-01
1.53C6E-03
1. 54526-03
3.38696-03
1.27356-01
4.84J4E-04

2.72*66-13

REFLECTED SHOCK
6.7163E»03,
9.33656*01
3.53536*01
2.8473E*02
1.2426E*Ol.
2.12776*00.
2.03486*00.
8.1282E-01
5.58285*00

1.45436-01
'5.83376-01
1.4112E-01
1.00816-03
1.7420E-03
4.46616-03
1.21286-01
1.58006-03
2.3264E-H

PI « 5.
XH2 •

(«
T
RHO
H
A
S
L
GAME
U

SPECIES

E-
H
H*
H2
H-
H2«
H6
HE*
HE**

PI - ».
XH2 - .

P
I
RHO
H
A

S
I
GAME
U

SPEC I E S

E-
H
h*
H2
H-
H2»
HE
HE*
HE**

30E*0* N/SO-M,
75

MOVING SHOCK
7.86776*02
5.71086*01
7.49V7E»00
1.*101E»02 .
9. 7122E*00
2.01086*00 '
1.83706*00
8.9914E-01
2.17286*01

4.96226-02
7.6220E-01
4.93516-02
t. 52956-03
4.7684E-04
7.2688E-04
1.36076-01
2.0959E-05
1.384 76-18

OOE*04 N/SU-Mt
75

MOVING SHOCK
3.98486*02
6.21766*01
7.67506*00
1.6044E*02
1.0151?*01
2.05776*00
1.88286*00
8.801H6-'01
2.32656*01

7.2626E-02
7.1975E-01
7.21876-02
1.12676-03
5.7682E-04
9.57196-04
1.3272E-01
5.877*6-05
5.7896E-17

US1 * 3.COE*04 M/SEC
XHE .» .25

STANDING SHOCK
*.*778E»03
8.36246*01

.' 2.70076*01
- 2. 398*E»02'

1.17336*01
2.07986*00
1.9827E*00
U. 30326-01
6.02606*00

MOLE FRACT IONS

1.222JE-01
6.25676-01
1.19546-01

' ' 1.3022E-03
1.5657E-03
3.5842E-03
1.25*06-01
6.9352E-04
1.0027E-12

REFLECTED SHOCK
7.230«»03
9.7037E»01
3.612TE*01
3.04106*02
1.27216*01
2.15736*00
2.06256*00
8.0859E-01
5.6833E*00

1.56636-01
5.6304E-01
1.51906-01
8.29266-04
1.6926E-03
4.49166-03
1.19096-01
2.1271E-03
6.9686E-U

US1 • 3.20E*0* N/SEC
.XHE. • .ZS

STANDING ShOCK
5.29706*03
9.03986*01 •
2.87626*01
2.74516*02
1. 22926.01
2.13526*00
2.03736*00
8.2060E-01
6.18996*00

MOLE FRACT IONS

1.4580E-01
5.8299E-01
1.42156-01
9.3137E-04
1.55C7E-03
3.86336-03
1.2138E-01
1.33*56-03
1.09436-11

REFLECTED SHOCK
8.41276*03
1.0486E»02
3.7876E»01 '
3.45536*02
1.3339E»01
2.21646*00

' ' 2.11816*00
8.01056-01
5.90556*00

1.7876E-01
5.24426-01
1.72266-01
5.4851E-04
1.5T896-03
4.40536-03
1.1»35E-01
3.6777E-03
5.55756-10

162



TABLE I. -Continued

50 kN/nr

PI. - 5.
XH2 » .

P
T-
RHO ...
H .
A . .
S
I
SM£
0 • ,:

SPECIES

.E-
H. ' :
H* . • ,
H2. : : .
H-
H2* ,
HE
HE*
HE**

PI « 5.
XH2 > .

P
;.T-'... • •

RHO
H - . • ..
A '• ' .
S
1 .
CAME
0 • =-: :

SPEC IES

6-
h • •. •
M»
N2
h-
H2»
ME .
HE*
HE**

OOE»04 N/SO-H,
75

MOVING SHOCK
1.01816*03
6.6827E»01
7.8843E*00
1.61156*02
1.0587E*01
2.10*1E*00
1.93236*00
S.6SOSE-Oi

.2.48146*01

9.6338E-02
6.7592E-01
9.5693E-02

' 8.5701E-04 -
6.4729C-04
1.1603E-03 .
1.29256-01,.
1.32186-0*
1.0931E-15

OOE»04 N/SQ-Mt
75

MOVING SHUCK
l.U5bE*03

.7..1243E»01
8.1046E«00
2.3314E»02
I.IC25E»01

. 2.1506E»00
. 1.98446*00

8.59856-01
2.6379E*01

. 1.2010Er01 ^
6.3204E-01
1.1920E-01
6.5959E-0*.
6.8954E-0*

.1.3277E-03
1.2572E-01'

• 2.5950E-04
1.2627E-1*

US1 - 3.«06»04 M/SEC
XHE = .25

STANDING ShCCK
6.21386*03
9.7369E*01
3.051«E»C1
3.I150E«02

,1.28646*01 .
2.19006*00
2.0914E*00

, 8.Z247E-OJ
6.4055E*00

HOLE FRACTIONS

1.6785E-01
5.*351E-<31
1.63016-01

. 6.522JE-0*
1.*8«1E-03
3.9603E-03
1.1717E-01
2.3667E-03
9.16206-11

REFLECTED SHOCK
9.7609E*03
1.13356*02
3.9616E»01
3.90176*02
l.*001E*01
2.27526*00
2.1737E»00
7. 956 OE -01
6.16216*00

1.9943E-01
.88766-01
.90846-01
.51166-0*
.*671E-03
.1*75E-03
.09106-01

5.913BE-03
3.7657E-09

US1 ' 3.606*0* H/SEC
XHE - .25

STANDING SHOCK
7.23*7E»03
1.0*79E»02
3.21696*01
3.5098E*02
1.3*6*E*01
2.2*536*00
2.1*61E*00 .
8.0611E-01 -
6.63616*00 ..

HOLE FRACT IONS

1.8888E-01
• •5.06*'!E-0»
, l.82*3E-Ol

4.4156E-0*
1.3887E-03
3. 88226-03 .
1.125*6-01
3.95686-03
6.*8elE-10

REFLECTED SHOCK
1.12746*04
1.2277E»02
*.1181E*01
*.3830E*02
l.*742E»01
2.33386*00
2.23016*00
7.9384E-01
6.46266*00

2.192SE-01
*.552*E-en
2.0806E-01
2. 1580 E- 04
1.3802E-03
3J755AE-03
1.03286-01
8.8226E-03
2.243IE-08

PI . 5
XH2 •

P
T
RHO
H
A
S
I

.MNS
U

c ppr ice5r CL ltd

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI - S
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-
H
H*
H2
H-

H2*
HE
HE*
HE**

.OOE»04 N/SO-Hi

.75

MOVING SHOCK
1.28116*03
7.5538E*01
8.31916*00
2.26*06*02
l.l*69E*01
2.19716*00
2.03866*00
a.mif-oi
2.79**E*01

l.*3536-01
5.688SE-01
l.*232E-01
5.0757E-04
7.0572E-0*
l.*53*E-03
1.22176-01
*.657lE-rO«
1.0523E-13

.006*0* N/Stl-Nt

.75

MOVING SHOCK
1.42386*03
7.98006*01
8.51866*00
2.50926*02
1.19226*01
2.2*386*00
2.09*56*00
8.50*OE-01
2.95076*01

1.66*26-01
5.*680E-01
l.6*80E-Ol
3.875 7E-0*
6.98996-0*
1.5339E-03
1.1857E-01
7.85*26-0*
6.9906E-13

US1 - 3.80E*
XHE • .25

STANDING SHOCK
8.3289E*03
1.12626*02
3.36166*01
3.S262E«02
1.40936*01
2.29986*00
2.20006*00
a.oiite-oi
6.92866*00

HOLE FR ACT IONS

2.08506-01
*. 726*6-01
1.9998E-01
2.9120E-04
1.2917E-03
3.6602E-03
1.07*96-01
6.14696-03
3.83056-09

04 M/SEC

REFLECTED SHOCK
i:29*7E»04
1.3357E»02
4.23*OE»01
*.9023E»02
1.561TE*01
2.392*E*00
2.2893E»00
7. 974 X -01
6.8413E*00

2^38956-01
4.2234E-01
2.24T9E-01
1.2521E-0*
1.J2975-03
3.2624E-03
9.6983E-02
1.2223E-02
1.2268E-07

US I • 4.006*04 N/SEC
XHE . .25

STANDING SHOCK
9.50*2E»03
1.21076*02
3.4826E*01
*. 36576*02
l.<,7816»01
2.35386*00
2.2541E*00
8.0055E-01
7.22*2E*00

MOLE FRACT IONS

2.2715E-01
.4.4110E-01
2.16116-01
1.86196-0*
1.21126-03
3.3350E-03
1.02006-01
8.9141E-03
1.9729E-08

REFLECTED SHOCK
1.4777E*0*
1.46*76*02
4.28616*01
5.46326*02
1.6689E»01
2.45046*00
2.35375*00
8.07876-01
7.31536*00
f

2.59256-01
3. 88396-01
2.420&E-01
6.71606-05
1.31766-03

'2.7039E-03
9.0406E-02
1.58106-02
6.45856-07

163



TABLE-1. -Continued

PI » 5.00E*04 N/SO-Mi
XH2 » .75

USl = 4.20E*04 M/SEC
XHE =• .25

• f-

T '
RHO
H
A
s .'- •"
i , ' ;
GAME
U

SPECIES

l-
H '
H*' . ' .
H2
H-' .
H2» '
HE'
HE*: v .
HE**

PI « 5.
' XH2 - .

P' . '
T '
RHO
H • , •
A
S.
1 " ,
GAME
u '

SPECIES .

E-.
H'
H*
H2
H-
H2»
HE
HE* • ;.
HE**

MOVING SHOCK
' 1.5T39E*03

B.4099E»Oi
8.69703*00
^. 76696*02
(.23886*01
^. 29066*03
2.1519E»00
(1.4797E-01
;J.1066E*01

1 -„_:

1.8863E-J1
5.0619E-01
1.8647E-01
2.9213E-04
6.7323E-04

' 1.5683E-03
1.1491E-01
1.2662E-03
3.944BE-12

OOE»04 N/SJ-M,
75

MOVING SHOCK
1.7311E*03
8.8491E*01
B.8503E*00
3.03716*02
1.28696*01 ,
i.3375E»03 .
2.21046*00
g. 46 62 6- 01
3.2618E*01

2.1007E-01
' 4.6725E-31

2.0717E-01
2.1657E-04

. 6.3288E-04
1.5583E-03
1.1U3E-01
1.9717E-03
1.9713E-11

STANDING SHOCK
I. 0724E«04
1.30*26*02
3.55946*01
4.8252E«02
1.55676*01
2.4075E*00

.2.31016*03
8.0437E-01
7.5907E»00,

.MOLE FRACTIONS

.• 2.4551E-01
4.1045E-01'

• - 2.3162E-01
1.14C3E-04

. 1.1525E-03-:
2.9321E-03"
9.6110E-02
1.2110E-02
9.1VC7E708

REFLECTED SHOCK
1.678*6*0*
1.62*16*02
*.2607E*01
6.0774E*02
1.8007E*01
2.50766*00

. 2.*255E»00
8.23D9E-01
7.9580E*00

' 2.806TE-01
3.5219E-01
2. 63586-01
3.27S4E-C5
1.3345E-03
2.1270E-03

. 8.3777E-02
. 1.92906-02

3.3942E-06

USl - 4.40E»04 N/SEC
XHE • .25

STANUING SHOCK
1.1957E»0*
1.4071E«02
3.5893E*C1
5.3028E*02
1.6463E»01 .
2.4588E*00
2.3675E*CO
8.1360E-01

.8.0627E*00 .. .

. HOLE FR ACT I ONS

2.63396-01
3.807IE-01 '.
2.4662E-01. ..
6.7428E-05 •
1.11S6E-03

• 2.50C9E-03
9.0207E-02
1. 53896-02
3.8418E-07

REFLECTED SHOCK
1.90376*04
1.6273E*02
4.14826*01

. 6.7619F.*02
1.9617E*01
2.5650E*00

. 2.5074E*00
8.3989E-01'
8.8649E*00

3.0367E-01
3.12886-01
2.80806-01
1.4323E-05.-
1.3529E-03
1.5793E-03
7. 70816-02
2.26046-02
1.83826-05

PI » 5.
XH2 » .

P ..".
T .
ft HO
H.
A
S .
I .
GAME
U

SPECIES

E- .
H
H*
H2
H-
H2*
HE
HE*
HE**

PI - 5.
XH2 • .

P
r .
RHO
H
A
S
£.- -

GAME .
u. •

SPEC IES •

E-
H
H*

h2 . .
H-
H2* . •
HE
HE*
HE**

OOE»0* N/SU-M
75

MOVING SHOCK
l.B953E»03
9.30266*01.
8.97o3E»00
3.31976*02 .
1.33666*01 .
2.3843E»00
2.2698E»00 -
8.4607E-01
3.4161E»01

2.3066E-01
4.30206-01
2.2675E-01
U5756E-04
5.8275E-04
1.5081Er03
l.ori6E-OI
2.9822E-03
8.9S44E-11

006*0* N/SU-M
T5

MOVING SHOCK
2.06»4E*03
9.77*75*01
9.0746E*00
3.61*86*02 .
1.3U81E»01
2.4310E*00 •
2.329*E*00-
8.4617E-01
3.5694E*Ol '

2.503*E-01
3.9523E-01
2.*505E-01
1.1Z396-04
5.2768E-0*
1.*2*1E-03
1.0292E-01
<,.3896E-03
3.7572E-10

, .USl = «.60E*0* H/SEC
XHE = .25

STANDING SHOCK.
1.320«E«0«.
1.5260E*02

. .3.56176*01
5.7989E*02
1.7520E*01

. ' 2.50906*00
. 2. *293E»aO,

, . 8.2797E-01
8.59706*00 . .

- MOLE.- FRACT IONS

. 2.8172E-.01'
3i50C3E-Oi:
2.6214E-01

, 3.75S9E-05
• - . 1.103*E-03.

2. 05616-03
- • . 8.4285E-02

1.862*6-02
1.5*«8E-06

REFLECTED SHOCK
2.13866*04

. . 2.0693E»02
3.9859E*01
7.5007E»02
2.1399E*01
2.6200E»00
2.5929E»00
8.5341E-01
9.90046*00

3.2622E-01
2.7427E-01
3.00606-01
6.0893E-06
1.3410E-03
1.1434E-03

; 7.06856-02
. 2.5643E-02
• 9.0132E-05

. USl " 4.80E*04 N/SEC
XHE - .25

STANDING SHOCK
l.*395E*<H

. 1.66096*02
.3.4741E»01 .
6.30796*02
1.8716E»Ol
2.5571E«00
2.49*7E»00
8.4536E-01
9.3090E»00

- MOLE FRACTIONS

. 3.00186-01
3.1885E-01
2.7801E-01
2.00*56-05
1.0912E-03

- • • 1.6375E-03
• ••• 7.8587E-02

2.16196-02
5.8**OE-06

REFLECTED SHOCK
2.393*6*04
2.3409E*02
3.82086*01
8.30236*02
2.32326*01
2.6712E»00
2.6759E*00
8.616*6-01
1.11036*01

3.4686E-01
2.39476-01
3.18126-01
2.7058E-06
1.28836-03
8.3431E-04
6.4S98E-02

. 2.84596-02
3.68366-04



TABLE I. -Continued

•50kN/m

PI = 5.
XH2 = .

P
T
RHO
h
A
S
1 '<
GAME
U

cofr ICCi "t(, 1 1 i

E-
H
H*
H2 ' • '
H- '
H2*
HE
HE*
HE**

PI • 5.
XH2 •

P,
T
RHO
H-. • ' . '
A
S . •
I • '
GAME
U •

S PEC 1 E S

E-
H
H*
H2

H-
H2»
HE
HE* •
HE**

OOE*04 N/SU-M
75

MOVING SHOCK
2.24435*03
1.0270E»02
9.1440E*OQ '
3.9222E»02
1.4418E»01-
2.4775E*00
2.3898E.OO
8.4697E-01
3.7217E»01

2.6911E-01
3.6243E-01
2.6198E-01
7.8527E-Q5

1 -i.7191E-04
1.3U3E-03
9.8323E-02 "
6.2dBlE-03
1.4730E-09 •

OOE*04 N/SU-M
75

MOVING SHOCK
2.4288E»OJ -
1.07S9c*OJ
9. 1905E*Oa
4.24196*02 •

.1.4977E*Ol
2.5234E*00
2.4495c*00
8.4883E-01
3.8729E*Ol

. 2.U680E-01
3.3217E-01.

'2.7731E-P1
5. 398^05

: 4. 196 3E -04
1.1893E-03

•9 .3342E-02
0.7212E-03
5.3657E-09

, US1 = 5.00E*04
XHE = .25

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.5537E*04
l.8123E*02
3.3457E«01
6.8305E*02
2.0019E«01
2.6029E*00
2.5623E*00
8.6300E-01
1.0141E*01

~ MOLE FR ACT IONS •*"

3.1832E-01
-2.8803E-01
2.9373E-01
1.0419E-05
1.0719E-03
1.2758E-03

• 7.3201E-02
2.4345E-02

•2.0578E-05

, - US1 » 5.20E»04
XHE - .25

•2.6574E*04
2.6286E*02
3.6709E*01
9.1469E»02
2.5024E»01
2.7191E*00
2.7539E»00
8.6506E-01
1.2339E*01

3.6517E-01
2.0988E-01
3.3234E-01

• .1.3119E-06
1.2040E-03
6.2592E-04
5.8S66E-02
3.1012E-02
1.2011E-03

M/SEC

STANDING SHOCK REFLECTED SHOCK
l.*6604E*04

' 1.9766E«02
3.1945E*D1
7.3633E*02
2.1373E»01
2.6461E*00

'2.6297EOO
B;7885E-01 •
U1124E*01

~. MOLE FRACTIONS ~~

. ' 3.3550E-01
2.5882E-01
3.0858E-01
5.4380E-06-*

• . 1.0361E-03
9J8551E-C4
6.8165E-02
2.6840E-02
6.54SSE-05

2.9249E*04
2.9154E*02
3.5507E»Ol
1.0016E*03
2.6694E401
2.7631E»00
2.8255E*00
8.6501E-01
1.3503E»01

3.8113E-01
1.8618E-01
3.4261E-01

• 7.1332E-07
1.1118E-03

' 4.8957E-04
5.24C3E-02

- 3.3019E-02
3.0580E-03

PI " 5.
XH2 - .

P
T'
RHO
H
A'
S
I '
GAME
U

SPEC IE S

E--
H-
H*
H2.
M-
H2*
HE
HE*
HE**

PI • 5.
XH2 • .

,

P
T
RHO
H
A
S
1
GAME
U

SPECIES

E- '•
H •• '
H*

Hi
H-
H2*
HE
HE*
HE**

90E*(K N/SU-Mi
75

MOVING SHOCK
2.61%E»03
1.1340E»02
9.20S9E*00
4.5739E*02
1.5576E»Ol
2.5690E*00
2.5092E»00
8.5257E-01
4.02J6E»01

3.0366E-01-
3.0399E-01 '
2.9125E-01 '
3.6346E-05
3.7J28E-0<i
1.0549E-03
i.lllX-02
1.1719E-02
1.8<>&1E-08

OOEKH N/Sa-Mt
75

MOVING SHOCK
2.81<>7E«03
1.1930E»02
S.1906E*00
4.9180E»02
1.6228E»01"'
2.6142E*00 '
2.56t)8E*00
8.5928E-01
4.1708E*01 '

-L.

3.1970E-31
2.7781E-01
3.0390E-OI
'2.3974E-05
3.3123E-04
9.1852E-04
8.2109E-02
1.5212E-02
6.0133E-08

US1 » 5.40E.04 M/SEC '
XHE - .25

STANDING SHOCK
l.7612E*04
2. 1507E»02
3.0388E«01
7.9085E»02

. 2.2737E*01
2.6868E»00
2.6948E«00
8.9196E-01
1.2161E*Q1

HOLE FRAC T IONS

3.5L38E-01
' ' '2.3204E-01

3.2206Er01,
2.9103E-06
9.8385E-04
7.6320E-04
6.3423E-02
2.9161E-02

' 1.8650E-OV

REFLECTED SHOCK
3.1887E*04
3.1899E*02
3.*568E*01

; . l.Q901E«O3
- 2.8227E»01

. ' 2.8037E»00
2.8918E»00
8.6376E-01
l.*559E»01

3.9523E-01
•; , 1.6764E-01
; "', . 3.*925E-6l

4.3302E-07
1.0263E-03

' 3.9908E-0*
1 4.6048E-02

3.4199E-02
4.2051E-03

US1 • 5.60E»0* M/SEC :"
XHE • .25

STANDING SHOCK
1.8533E«04
2.3325E»02
2.8809E»01
8.*6'31E«02 .
2.4095E*01
2.7261E*00

' 2.758CE*00
9.'02*6E-01 .

' 1.3288E«01 '

MOLE FRACTIONS

'• 3.6608E-01
2.0769E-01
3.3«08E-ai .
1.6050E-06
9.1547E-0*
5.9<i20E-04
5.8803E-02.

' 3.1366E-02
*.7687E-04

-f \ • \:

.REFLECTED SHOCK
"3.*478E»04
3.4500E*02

, : 3.3B27E»01
' 1.1805E»03

2.9656E»01S

2.8414E«00
•2.95*3E*00

' 8.6287E-01'
'1.5546E»01

•_- :•_- '

4.0798E-01
'- -1.53006-01

3.53HE-01-
2.8698E-07'
9.5164E-04'

'• ' 3.3644E-04'
' 3.9648E-02'
- 3.4457E-02.
• 1.0516E-02

165,



TABLE I. -Continued

•50kN/m

PI',- 5
XH2' •*'•

' •" %-*'•
pT.' •;'•

t,~'" r^V*
RHO", ; '
H J y : y '.
A''.r ; ' *
s '••." "'
i' " "••'•'
GAME.; ';;

SPEC IE S

H-" -'. '•''3"*
H* :"'•' ic
H2 •'''" '''-;
*£.•' • '.Yi'-
H2**^ ; ' j'"
^jg' - - •• ; £

HE,*'ffi;M"
HE*'*'. '-•'•

. i

PI «• 5,
XH2 « -.

P
T
RHO
H
A
S
i
GAME
U . . .

SPEC IE S

E- •
H . - ; • .
H* ,
H2
H- •
H2» • :

HE . - - .
HE*
HE**

'.'OOE'tO* ti/Su-H,
. 7 5 • • • " . •

.MOVING SHOCK
! 3;0193E*03 '
\'1.2566E*02 '
'' ' '- 9.1423E *00
' 5.27*26*02
: 1.6952E*01
~ 2.65836*30
' •2.6282E*0'3-
: a'. 7014E-01 '

'*.3169E*01

•'.* 3.3*956-01
'? 2.5343E-61
• 3.1541E-01

'- 1.5477E-05
•7-2.96776-6* '
-'• 7.8572E-0*
-'- J.6075E-02
•-' 1.90*7E-02
' -' 1.B620E-07

} '

. JOE»0* N/Sa'-M,
•75 - . .

MOVING SHOCK
•3. 22716*03
1.326*6*02
9.0513E*00
5.6*216*02
1.7776E»01
2.70176*00
2.68806*00
8.86236-01

.'4.46036*01

3.4963E-01
2. 30276-01
3.2616E-01
9.7009E-06

. 2.6794E-I04
• 6.S865E-0*
6.993*E-0~2 .
2.3071E-02
5. 584 7E -07

, US1 = 5.80E*04 M/SEC
" XHE = .25

STANDING SHOCK
1.9*076*0*

.'- 2. 5157E»02
2.73876*01
9.03156*02
2.53906*01
2.76306*00
2.81686*00
9.0970E-01
1.43866*01

• MOLE FRACTIONS

' . 3.79216-31
1.86C4E-01
3.4*C9E-Ol

• . 9.3323E-07
8.*261E-0*
*.70S2E-0*
5.4336E-02
3.3340E-02
1.075SE-03

REFLECTED SHOCK
3.6979E»04
3.7003E»02

' 3.31*56*01
1.2728E»03
3.10326*01
2.87736*00
3.0151E*00
6.63156-01
1.6*776*01

*.1987E-01:.
1.4079E-01
3.5525E-01
2.0124E-07
8.8293E-04
2.8956E-04
3.336*6-02
3.38886-02
1.566*6-02

US1 - 6.00E*0* M/SEC
XHE =• .25

STANDING SHOCK
2.0209E*04
2.69436*02
2.612*6*01
9.61336*02
2.65936*01
2.7976E»CO
2.87136*00
9.1*13E-01
1.5444E*31

MOLE FR ACT IONS

. 3.9C8SE-01
1.688*6-01

. 3.5204E-01
5.7600E-07
7.71286-04
3.81366-0*

. 4.9963E-02
3.4971E-02
2.1365E-03

REFLECTED SHOCK
3.92*86*0*
3.9*OVE»02
3.2397E*Ol
1.36*36*03
3.23696*01
2.91196*00
3.07*OE*00
8.6*886-01
1.72*5E»01

4.3097E-01
1.3013E-01
3. 56516-01.

. 1.46326-07
B.1545E-04
2.5212E-04
2.7482E-02
3.26696-02
2.1176E-02

PI « 5.00E*0* N/SU-M,
XH2 i .75

US1 - 6.206*0* M/SEC
XHE - .25

P
T
RHO
H
A
S
z
GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2»
HE
HE»
HE»*

PI • 5.
XH2 * .

?•
T
RHO
H
A

S
z
GAME
U

SPEC IE S

E-
H
H*.
H2
H- ' :

H2»
HE
HE*
HE»»

MOVING SHOCK
3.*392E*03
l.*0*OE*02
8.9139E»00
6.02156*02
l.a717E»01
2.7**OE*00
2.7*816*00
9.08006-01
4.60026*01

3.6375E-01
2.0812E-01
3.3637E-01
5.8797E-06
2.*393E-0*
5.40*26-0*
6.38866-02
2.708*6-02
1.63666-06

OOE.O* N/SO-M,
75

MOVING SHOCK
3.65*96*03
l.*909E*02
8. '2966*00
6.*122E*02
1.978*6*01
2.7850E»00
2.80836*00
V. 3*866-01
*. 73606*01

3.7728E-01
1.86696-01
3.*615E-01
3.*379E-06
2.23676-0*
*.3372E-0*
5.81076-02
3.0912E-02
*.7170E-06

STANDING SHOCK
2.0920E*0*
2.87656*02
2.*853E«01
1.0207E*03
2.77866*01
2.8331E»00
2.9263E*00
9.1722E-01
1.6*516*01

• MOLE " FR ACT I ONS

*.0229E-01
1.5268E-01
3.5859E-01
3.6378E-07
6.9783E-0*
3.1025E-0*
*.52t5E-02
3.62*5E-02
3.9219E-03

REFLECTED SHOCK
*. 1*026*0*
4.1956E«02
3.1*686*01
1.46136*03
3.3797E*01
2.9*82E*00
3.13586*00
8.68206-01
1.81726*01

4.4215E-01
1.19636-01
3.5753E-01
1.0587E-07
7.4137E-04
2.1816E-04
2.17*86-02
3.0808E-02
2.7168E-02

US1 * 6.*OE»0* M/SEC
XHE • .2»

STANDING SHOCK
2.153*E«0*
3.0*596*02
2.37*6E*01
1.081*6*03
2.887*E*01
2.86626*00
2.977*6*00
9.1933E-01
1.73836*01

MOLE FRACT IONS

*.1250E-01
1.39*36-01
3.6322E-01
2.**55E-07
6.335*E-0*
2.58596-0*
*.0683E-02
3.6907E-02
6.3758E-03

REFLECTED SHOCK
*. 31986*0*
*.*36*6»02
3.05086*01
1.55686*03
3.51**E»01
2.981 5E»00
3.1917E»00
8.7228E-01
1.89*06*01

*. 51906-01
1.10*26-01
3.5850E-01
7.8783E-08
6.7099E-0*
1.90616-0*
1.7045E-02
2.86896-02
3.2594E-02
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TABLE I.-Continued

p, • 50 loN/m2

PI » 5.
XH2 a .

P
T
RHO
M ' • ' '
A
s1 ; . . .i
GAME t

U .

c per IceJr ct. 1C 5

E-
H"
H*
H2
H-
H2»
HE '
HE*
HE**

OOE»04 N/SO-M,
75

MOVING SHOCK
3.8736E»03
1.5874E*02
8.5120E*00
6.8137E»02
2.09<>9E»01
2.82<.OE«00
2.86686*00
9.6*356-01
«.867*E*Ol'

1.8992E-01
1.6697E-01
3.5536E-01
1.9590E-06
2.0641E-04
3.4219E-04
5.2799E-02
3.*392E-02 .
1.3212E-05

PI « .5.00E*04 N/SU-M,
XH2 . .

P
T
RHO ' .
H
A .
S
i
GAME
U

e per j cc3 rc\, 1C a

E,-1

H
H*
H2
H-
H2»
HE
HE»
HE**

75

MOVING SHOCK
4.0960E*03
1.6964E*02
B.2563E»00
7.2264E*02
2.2207E*01
2.86216*00 .
2.92'.5E*00
9.9*05E-Ol
«.9955E*01

•«.Olb7E-Ol
1.4802E-01
3.6416E.-01
1.0801E-06
1.9038E-0*
2.6*5SE-04
4.7884E-02
3.7564E-02
3.6601E-05

US1 = 6.60E«04 M/SEC
XHE • .25

STANDING SHOCK
2.2041E+04
3. 2104E*02
2.267CE*01
l.U29E«03
2.9938E*01
2.8992E*00
3.028AE»00
9.2189E-01
1.8278E«01

HOI P PDATT inw^MULt rK At, 1 I UMj

4.2235E-01
•1.2773E-01
3.6658E-01
1.6932E-07
5.7335E-04-
2.1751E-04
3.5999E-02
3.6970E-02
9.5822E-03

'

REFLECTED SMOCK
4.4772E»04
4.6893E»02
2.94Q6E*Ol
1.6549E*03
3.6551E»OV
3.0154E*00
3. 246 BE *00
8.7745E-01
l.?753E*01

4.6H7E-01
1.01316-01
3.5975E-01
5.8061E-08
5.9735E-0*
1.6530E-04
1.2940E-02
2.6264E-02
3.7795E-02

US1 " t.80E»04 M/SEC
XHE - .25

STANDING SHOCK
2. 2499E»04
3.3712E*02
2.1677E.01
1.2065E»03

. 3.09896*01
2.9318E+00
3.0788E*00
9.2522E-01.

• 1.9025E»01

MOLE FR ACT IONS

4.3119E-01
1.1748E-01...
3.6864E-01
1.2062E-07
5.1925E-04
1.8487E-04
3.1357E-02
3.64C2E-02
1.3441E-02

REFLECTED SHOCK
4.6126E+04
4.9587E«02
2.8136€»01
1.7573E*03,
3.80266*01
3.05006*00
3.30026*00
8.8360E-01
2.0683E*01

4.6988E-01
9. 23086-02
3.6140E-01
4.21916-08
5.2219E-04
1.4205E-04
9.50336-03
2.3640E-02
4.26096-02

• PI - 5.006*04 N/SU-M, US1 • 7.00E»04 M/SEC . '.)
XH2 •

1 P
T
RHO
H
A
S
I
GAME
U

c per i F ca r C I, 1 C 1

E- ' .' '
H . • "
H*
H2
H- i
HZ*
HE
HE*
HE**

.T5 ;

MOVING SHOCK
4.3207E»03
1.<U57E*02
7.98846*00
7.64956*02
2.3487E*01
2.89846*00
2.97896*00
1.0199E*00
5.11916*01

*.127*E-01
1.30806-01
3.72166-01
5.90966-07
1.75356-04
2.02956-04
4.3471E-02
4.03556-02
9.7111E-05

. XHE ; .25

STANDING SHOCK
2.2883E»04
3.5286E*02
2.0727E»01
1.2711E«03
3.20406*01
2.9640E»00
3.1288E*00
9.298*6-01 I
1.97256*01'

7 MOLE FRACTIONS

4.4084E-01.
, 1.0831E-01

.3.7032E-01-
8.76S8E-08
4.6958E-04

"•i.5821E-0« '
. .2.6855E-02

3.52586-02
1.77896-02

' • ' • " - " . • . • ; . , •

REFLECTED SHOCK
'• .' 4«723*E*0*

5.J336E»02
. '2.t953E»01

1.8598E*03
. 3.949TE*01

3.0832E»00
. , 3.3486E»00
' ' 8.90186-01

. 2.1552E*01

*.TT51E^oi
> ' al3903E-02

3.6335E-01
3.0700E-08

' ' '*i51TOE-0*
• , 1.2H3E-04

6.8777E-03
2. 107* E- 02

,. : 4.6707E-.02
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TABLE I. -Continued

•IDOkN/m'

PI » 1
XH2 =

• P
' • T

RHO
. H ' . .'•

•A ";

: s• i . •
' GAME
' 'U ' • • ' •

c pcf rce
•AT t\» ltd

E- • .
• H • " • . - .
' H* • • '
H2

. H- '-:
H2*

•,HE*» ' • • •
HE* •••
HE**

PI - 1
XH2 *

P. ' '
t
RHO
H' '"
A " '
S

•/
:GAME
U '

SPECIES

6-
H' "•"
H*
H2
H-

H2* '
HE
HE* ' .
HE ** _" .

.005*05 N/SU-Mi
i75 •

MOVING SHOCK
1.3047E*01
3.2985C*00-
3.9S5SE»00
3.3724E*00
1.8070E»00
1.0830E»00

* 1.0000E*00
9.d990E-Ol
2.4484E>00

4.8454E-54
3.1823E-10
a.7290E-21
r.5000E-01
1.5377E-59'

' 6.6654E-20
J.5000E-01
9.065iE-a5
3.

.OOI:»05 N/SU-M,

.75

MOVING SHOCK
2.05bbE»01
4.5948E*00

, 4.4740E*30
4.761i5E*00
2.1152E*OJ
1.12<.BE»OC
1.00005*00

• 9.7371E-01
3.2449E»00

..

• 1.4370E-36 .
T.04SU-07
2.4571ET20
7.5000E-01
1.3187E-40
5.0B11E-20
2.5.000E-C1
3.5B25E-54

• 0.

r US1 = 4.00E*03 M/SEC
XriE = .25

STANDING SHCCK
2.7312E»0!
4. 1507E»00 '
6.5808E«00

' 4.2793E»00
2.01626*00
1.0855E*CO
l.OOOOEOO
9.7939E-01
1.4«7;E*00

• HOLE F R ACT IONS

7.0143E-39
6.2964E-08
1.630SE-20
7.50COE-01
5.9133E-.43
5.9073E-20
2.50COE-01
8.3312E-56
i.

U51 = 5.00E*
XHE •= .25

STANDING SI-CCK
5.3690E*01
6.163CE«00
8.7113E»i30
6.5228E»00
2.4267E»00
1.13C2E*00
1.0000E»00
9.5552E-01
1.6629E«00

MOLE FRACTIONS

. 3.5463E-22
6.3506E-05
3.3971E-20.
7.49S4E-01-
7.9903E-25
4.17t5E-20
2.4999E-01
/.54'ilE-46
0.

REFLECTED SHOCK
6.7762E*01
5.«742E»00
1.1342E*C1
6.3059E*00
2. 392 OE* CO
1.1088E*00
1.0000E>00
9.5770E-01
1.3392E*00

1.9049E-23
3.5767E-05
2.9974E-20
7.4997E-01
3.9187ET26
4.5426E-20
2.5000E-01
l:7098E-46
0.

03 M/SEC

REFLECTED SHOCK
1.2017E»02
8.52146*00
1.4085E*01
9.3746E»00
2.8088E*00
1.157«,E»00
1.0013E*00
9.2468E-01
1.51145*00

—

1.5173E-15
2.5295E-03

' 7.8413E-16
'7.4779E-01
1.8130E-17
7.5133E-16
2.4968E-01

• 1.3237E-33
0.

PI = L
XH2 «

.p ;
I
RHO
H
A
s
I
OAME
U '

eg f r f c cat* tl. ic s

E-
H
H*
H2
H-
H2* •
HE
ME*
HE**

PI - 1.
XH2 -

.006*05 N/SU-M,

.75

MOVING SHOCK
2.9860E*Ol
6.1U3E*00
4.8857E»00
6.4639E*00
2.41696*00
1.1647E*00
1.0000E»00
9.5578E-01
3.9900E*00 •

2.7679E-22
7.54926-05

' 3.9000E-20
7.49936-01
4.1133E-25
3.6657E-ZO
2.4999E-01
4.2746E-46
}.

.006*05 N/SO-M,

.75

US1 - t.OOE»03 N/SEC •
XHE « .25

STANDING SHOCK
9.1132E*01
8.4795E»00
1.0733E»Ol
9. 3307E»00
2.8001E«00
1.1735E*00

• l.0014E»00
9.2341E-01
1.8113E«00

MOLE FR ACT IONS

2.1272E-15
2.7582E-03
1.2319E-15
7.47596-01
3.3244E-17
9.2864E-16
2.49t66-0l
3.2396E-34
0.

REFLECTED SHOCK
1.8783E»02
1.1003E»01

• 1.6876E»01
1.3020E*01
3.1318E*00
1.2033E»00
1.0116E+00
8.8122E-01
1.6274E»00

8. 07046-12
2.284SE-02
5.2763E-12
7.2997E-01
5.78986-13
3.37316-12
2.471*6-01
Z.91S1E-2T
0.

US1 • 7.COE»03 M/SEC
XHE. » .Z5

MOVING SHOCK STANDING SHOCK
P
I
RhO
M
A

S
t
CAME
U

SPEC 1 E S

E-
H . '
H» ' •
H2 -
H-
h2»
HE •
HE* '-
HE**

4.0978E*01
7.7977E»00
5.2511E»00
8.<.801E»00
2.6960E*00
1. 20246*00
I.0008E*00
9.3136E-01
4.7376E«-00

1.3350E-16
1.6011E-03
8.3217E-17
7.4B60E-01 •
B.5812E-19
5.1220E-17

• 2.4980E-01
7.5197E-37
}.

1.428SE»Q2
l.OSOOEtOl
1.3079E«01
1.2753E«01
3.1008E»00
1.215(>E«00
1.0113E»00
8.803SE-01
1.8992E»00

MO L E F R A C T I ON S

5.4512E-12
' 2.2423E-02

3.6512E-12
'.3038E-01
3.1492E-13
2.1150E-12

• 2.4720E-01
2.5708E-28
0.

REFLECTED SHOCK
2.7181E»02
1.3133E»01
1.99496*01
1.7212E»01
3.42316*00
1.2484E*00
1.03756*00
8.60016-01
1.6941E*00

6.90956-10
7. 22816-02
4.97456-10
6.86756-01
9.5339E-11
2.88B4E-10
2.4096E-01
5.1628E-23
1.09456-80

16.8



TABLE I. -Continued

p • 100 kN/ m

PI • 1.
XH2 = .

P . •.' '- '•
T '

" RHO ..',
H .

.•A ,
S .

.1
: GAME -

. U ...

SPEC I E S

E-
H . . . -•
H*
H2 .. ' -'
H-
H2».

..ME ' •
'HE* .'
HE**

PI - 1.
XH2 °

P '
T

'RHO
H
A "
's
i

'(iAME - ..

,u

SPEC IE S

Er
H
H* '

'H2
h-' "
H2*
HE ' "
HE*
HE**

OOE«05 -N/SO-M,
75 . -

MCVING SHOCK .
5.4105E*01
9.4988E*00 ."
5.66356*00
1.3821E*01
2.9216E*00 .
1.23866*00
1.0057E*00
8.9352E-01
5.50656*00

1.9130E-13
1.1394E-.02
1.3543E-1-3
7.4003E-01 -
4.2990E-15
6.017.3E-1.4.
2.4858E-01
3.0224E-31
3.

30E*05 N/SO-M,
75

MOVING SHOCK
6.9402E*01 ; .„
1.1022E*01
t.lTTbEOOl'v-
;.3493E*bl
3.11416*00 '
1.2743E»00
1.01936*00
U. 63176-01
6.3046E*00 .'."•

U6702E-11
3.78716-02
1.2597E-11
'.16866-01 .
7.2774E-13
4.8327E-12
2.45276-01
4.9517E-2?:

. 0.

US1 = 8.00E»03 M/SEC
. . X H E = .25

STANDING SHOCK
2.14786*02
1.28816*01

.1.60836*01
1.68496*01

.3.38566*00
1.25806*00
1.0367E»00
8.58336-0!
1.93516*00

MOLE- FRACTIONS'

5.0789E-10
7.0882E-02
3.7134E-10
6.8798E-01 .
5.S659E-11
1.9621E-10
2.4114E-01

. . 2.4141E-23
1.6751E-84

REFLECTED SHOCK
: 3.80896.02

1.50816*01
• 2.3423E»01

2.20876*01
3.7327E»00
1.2945E*00
1.07836*00
8.56836-01
1.7570E*00

1.26866-08
1.45206-01
9. 83015-09
6.22956-01
2.62546-09
5.48106-09
2.3185E-01
3.66876-20
1.2905E-72

.,US1 r 9.006*03 M/SEC
^XHE = .25

STANDING S^OCK
,3.1211E»02 .
i.47B9E*Cl
1.96C2E«01
2.16156*01

• 3.68906*00
'l.3015E*OC '

. 1.07666*00
. i 8.5471E-01 •--
: 1.98496*00 .

MULE FRACTIONS

9.55176-09 .
. 1.4229ErOl

7.4388E-09
6.254SE-01 .
1.73C7E-09
3.8436E-09
2.3221E-01-
i. 57766-20
1.5461E-73

•REFLECTED SHOCK
.. 5.26686*02

1.7017E*01
2.7334E»01
2.7754E*01

, 4.0785E»00
1.34216*00
1.13236*00
8.63286-01

' 1.83426*00

1.1217E-07
2.33686-01
9.2354E-08
5.4553E-01
3.0671E-08
5.0484E-08
2.2079E-01

, . 4.9535E-18
7.9918E-65

PI •= I
XH2 -

P
T
RHO
H
A

S
I
GAME
U

SPEC IE S

E-
M
H* '
H2
h-
H2*
HE
HE*
HE»»

PI » 1
XH2 -

P
I
RHU

'•H '
A •
S
z
CAME
U

SPEC IE S

fc-
H
M*
H2
H-
H2»
HE
HE*
HE*-*

.OOE*05 N/SQ-M,

.75

MOVING SHOCK
8.6818E»01
1.2345E*Ol
6.7478E*00
l.6490E*01
3.3043E»00
1.3106E»00
l.0422E*00
8.4860E-01
7.1189E*00

3. 22016-10
8.1007E-02
2. 53886-10
6.7912E-01
2.1453E-U
8.9578E-11
2.3987E-01
3.49306-24
6.5198E-88

. OOE*05 N/Sli-M,

.75

MOVING SHOCK
1.0624E*02
1.35306*01
7.3169E»00
1.98066*01
3.5007E*00
1.3479E*00
1.07326*00
8.4399E-01
7.9363E*30

2.6743E-09
U3637E-01
2.1805E-39
6.3068E-C1
2.3699E-10
7.3073E-10
2.3295E-01
3.2456E-22
3.2380E-79

US1 - 1.006*0* M/SEC
XHE = .25

STANDING SHOCK
4. 37626*02
1.66376*01
2.3314E*01
2.7025E*01
4. 01886*00
1.346SE»00
1.1282E»00
8.6043E-01
2.05676*00

MHI P FBarTfnw^flULc rKflLl lUPid

8.2941E-08
2.273CE-01
6.8235E-08
5.51HE-01
2.0H56-08
3.4870E-08
2.21S9E-01
2.13856-18
8.6*OOE-67

REFLECTED SHOCK
7.15296*02
1.9048S»Ol
3.1335E»01
3.4283E»01
4.4717E»00
1.3916E»00
1. 19846 »00
8.7600E-01
1.95026*00

6.67S1E-07
3.31136-01
5.7957E-:OT
4.60266-01
2.2101E-07
3.09346-07
2.0861E-01
2.9993E-1*
6.0591E-58

US1 • 1.10E»0* N/SEC •
XHE • .25

STANDING SHOCK
5. 89846*02
l.8*93E»Ol
2.68,176*01 .
3.3030E.01
4.3783E*00

' 1.3926E»00
1.18936*00

- 8.7154E-01
2. 16346*00

MOLE FRACTIONS

4.60S9E-07
3.1840E-01
3.9778E-07
4.7140E-01
1.3631E-07
1.9952E-07
2.1020E-01
1.1H3E-16
1. 62346-59

REFLECTED SHOCK
9.46836*02
2.12386*01
3.49766*01
*.16*5E*01
4.9193E»00
1.44246*00
1.27466*00
8.9394E-01
2.09816*00

. 08 38 E- 06

.30926-01

.7948E-06

.7294E-01

.14406-06

.43306-06

.96136-01

.03876-14
2.11986-52
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TABLE I. -Continued

p. -lOOkN/m

PI - I
XH2 «

P
T
RHQ
H
A
&
Z
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

PI * I
XH2 -

P
I
RHQ
H
A
S
I
CAME
U

SPEC IE S

E-
H
H*

H2
H-

H2»
HE
HE.
HE»»

.006*05 N/SU-H,

.75

MOVING SHOCK
1.2762E*02
1.4636E*01
7.8«93E»00
2.3438E*Ol
3.7062E*00
1.386<.E*00
1.111C£*00
8.447BE-01
B.7534E*00

1.39636-08
1.9977E-01
U1727E-OB
5.7520E-01
1.5219E-09
3. 75816-09
2.2503E-01
1.2673E-20
5.B121E-74

. JOE*05 N/SU-Mt

.75

MOVING SHOCK
1.50825*02
1.5700E»01
8. 31*OE»00

. 2.73iO?»01
3.9228E*00
1.4259E*00
1.1547E*00
B.4B81E-01
9.5598E»0'>

a. 424 7E -08
2.6794E-01
<i.6778E-08
i.l5i5E-ul
4.0/35E-09
l.*3*2E-OB
2.1651E-01
2.629TE-1V
l.2227fc-69

US1 =• 1.20E*0* M/SEC
XHE « .25

STANDING SHOCK
7.6775E»02
2.0«2«E»01
2.9873E»01
3.9622E«01
*. 77416*00
l.*3S4E«00
1.2583E»00
8.86B1E-01
2.295*E«00

HOLE FRACTIONS

1.9522F-06
•,. 1058E-01
1.7!>3«e-0&
3.907<iE-01
6.5153E-07
8.5026E-07
1.98t8E-Cl
3.1210E-15
2.8663E-5*

US1 < 1.30E*
XME « .25

STANDING SHOCK
9.645UE»02
2.2476E»01
3.219?E»Ol
A.6728E«Ol
5.20966*00
l.«,8t6E«00
1.3328E»00
9.059*E-01
2.46576*00

Mill P P Q A C T I Phi CMULt rKAt.1 ILNd

6.9003t-06
*.99*IE-01
6.<,OUE-06
3.13COE-01
2.4331E-06
2.9321E-06
1.8/57E-01
5.B82^t-14
9.923SE-51

REFLECTED SHOCK
1.2217E»03
2.3699E»01
3.7930E*Ol
4.<»aa6E»01
5.«362E»00
1.<|9<,2E«00
1.3591E»00
9.1752E-01
2.28406*00

1.2243E-05
5.2836E-01
1.1<.98E-05
2.8765E-01
*.7*71E-C6
5.5123E-06
1.8395E-CI
2.6122E-13
6.1322E-*7

04 M/SEC

REFLECTED SHOCK
1.536*E*03
2.65326*0!
3.9910E>01
5.902*E»Ol
6.C409E»00
1.5463E*00
1.4482E*00
9.*796E-01
2.5171E»00

*.4983E-05
6.1882E-01
*.31«I*E-05
2.08*3E-01
1.6852E-05
1.06516-05
1.7263E-0'.
5.4927E-12
*.886*E-*2

PI - 1
XH2 -

P
T
RHO
H
A
S
2
GAME
U

CDcr IP ^AfcC It i

E-
H
M*

H2
H-
H2*
HE
HE*
HE**

PI • 1
XM2 >

P
T
RHO
H
A
S
4
GAME
U

SPEC 1ES

e-
H
H*

H2
H-

H2*
HE
HE*
HE»*

.OOE»05 N/SQ-M,

.75

MOVING SHOCK
1.75326*02
l.6755E»01
a.7iaoe»oo
3.1634E»01
«.l529c*00
L.4665E*00
1.2037E»00
B.5515t-01
1.0359E*01

1.7368E-07
3.38486-01
1.5339E-07
*.5383E-01
2.*522E-08
4.4806E-08
2.07&9E-01
3.6149E-1S
7.6l*OE-67

.006*05 N/SU-H,

.75

MOVING SHOCK
2.02606*02
1. 7824E*01
9.03986*00
3.62COE*Ol
4.3991E*00
1.507BE»00
1.2574E*00
8.63476-01
l.ll«4E*31

•..8776E-07
*.09*7E-01
».*029E-07

3.9172E-01
f.*ll 7E-38
1.21>9E-07
1.98926-01
3.7762E-17
1.0183E-61

US1 • l.*OE»0* M/SEC
XHE - .25

STANDING SHOCK
1.17696*03
2.*738E«01
J.3725E«01
5.43496*01
5.6956E«00
l.5338E*00
1.4107E*00
9.2956E-01
2.6744E*00

MOLE FR ACT IONS

2.1898E-05
5.8216E-01
2.0817E-05
2.40566-01
7.6777E-06
8.7582E-06
1.7722E-01
B.75C5E-13
2.29*2E-«.S

REFLECTED SHOCK
1.89186*03
3.0180£*01

*.CT86E»OV
6.9189E*01
6.76516*00
1.5981E*00
l.?36«»00

' 9.86TIE-01
2.81296*00

1.63UE-04
6.9811E-01
1.5861E-0*
I.38T9E-01
5.*2*5E-05
5.87*3E-OS
1.626TE-01
1.1336E-10
*.3*OlE-37

US1 - I.50E»0» M/SEC
XHE - .2?

STANDING SHOCK
1.3982E*03
2.7321E*01
3.*382E»01
6.24516*01
6.2435E»00
1.58006*00
1.48856*00
9.5854E-01
2.92596*00

MOLE FR ACT ION S

6.5454E-C5
6.56146-01
6.3267E-05
1.7573E-01
2.1448E-05
2.3635E-05
1.67S6E-01
1.1*07E-11
9.3854E-41

REFLECTED SHOCK
2.287*E»03
3.49206*01
4.0545E»01
8.0524t»01
7.61796*00
1.64866*00
1.6156E*00
1.02866*00
3.18976*00

6.05526-04
7.6011E-01
5.9013E-04
8.3619E-02
1.6152E-0*
1.7690E-0*
l-.S»1*E-Ol
2.4957E-09
*.6535E-32
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TABLE I. -Continued

PI • 1.00E»05 N/SO-M.
XH2 • .75

usi • i.60E»04 M/SEC
XHE = .25

PI - 1.006*05 N/SO-M,
XH2 • .75

US1 " 1.806*04 M/S6C
XHE «• .25

p
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E-
h
H*
H2
H-
h2«
HE
HE*
HE**

PI • i.
XH2 *

P
T
RHO
H
A
S
i
GAME
U

SPECIES

E-
H
H*
H2
H-

H2*
HE
HE*
HE»»

MOVING SHOCK
' 2.3H1E*02

1.8934E*01
9.2804E»00
4.1074£»01
4.6649E»00
1.5496E*00
1.3152E»00
8.7383E-01
1.1930E*01

1.25426-06
'..7936E-01
1.1548E-06
3.3056E-01
1.9883E-07
2.9824E-07
1.9008E-01
3.2898E-16
5.7789E-58

00c»05 N/SU-M,
75

MOVING SHUCK
2.6129E*02
2.0117E»01
9.436BE*00
4.6257E*01
4.9546E*00
1.591HE*00
l.3763E*00
8.6659E-01
1.2701E*01

3.0492E-06
5.4686E-01
2.8580E-06
2.71«9E-01
4.895<.E-07
6.B074E-C7
1.8164E-31
2.5565E-15
1.3171E-5*

STANDING' ShOCK
1.61906*03
3.0372E*01
3.4138E*01
7.097«E«01
6.8622E*00
1.6247E*00
1.5615E»00
9.9291E-01
3.2*11E«00

MOL E FR ACT IONS

1.9025E-04
7.1853E-01
1.8559E-04
1.2088E-01
5.*515E-05
5.9le<iE-05
1.6011E-01
1.3895E-10
1.0071E-36

REFLECTED SHOCK
2.7223E»03
*.1197E»01
3.94606*01
9.31996*01
8.49446*00
1.6971E»00
1.67*6E*00
1.04596*00
3.6665E*00

2'.2100E-03
7.9869E-01
2.1416E-03
4.67«4E-02
4.2932E-04
4.9772E-04
1.4929E-01
5.3145E-08
3.3536E-27

. US1 - 1.70E«04 M/SEC
XHE « .25

STANDING SHOCK
1.8322E»03
3.4079E*01
3.31C9E*01.
7.98806*01
7.5<k2«E*00
1.6673E*00
1.62386*00
1.02826*00
3.616CE*00

MOLE FRACTIONS

5.4633E-0*
7.6657E-01
5.3*33E-0*
7.8120E-02
1.2771E-04
1.3S71E-04
1.5396E-01
1.6512E-09
9.1083E-33

REFLECTED SHOCK
3.1712E»03
4.81766*01
3.84626*01
1.06636*02
9.13126*00
1.7*07E»00
l.7114E*00
1.0U3E*00
4.12816*00

6.3457E-03
8.11716-01
6.1026E-03
2. 77466-02
8.88956-04
1.1314E-03
1.4608E-01
6.51056-07
2.9465E-23

P
T
RHO
H
A
S
i
GAME
U

SPECIES

E-
H
Ht
H2
H-
H2»
HE
HE* •
HE**

PI « 1.
XH2 - .

P
T
RHO
H
A
S
i
GAME
U

SPEC IES

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

MOVING SHOCK
2.93066*02
2.14156*01
9.50526*00
5.1747E*01
5.2751E»00
1.6339E*00
1.4397E»00
9.02546-01
1.34606*01

7.2052E-06
6.10806-01
6.86096-06
2.1554E-01
1.1358E-06
1.48016-06
1.7365E-01
1.87866-14
1.7128E-51

006*05 N/Sg-H,
75

MOVING SHOCK
3.2i>316*02
2.28906*01
9.48006*00
5.7538E*01
5.63666*00
1.6758E»00
1.50386*00
9.2302E-01
1.42036*01

1.7027E-05
6.69966-01
1.6437E-05
1.6376E-01
2.5431E-06
3.1334E-06
1.6625E-31
1.4102E-13
3.0700E-48

STANDING ShOCK
2.02986*03
3.8480E.01
3. 1578E»01
8.91166*01
8.2125E»00
1.7068E*00
1.67056*00
1.0492E*00
4.0493E»00

MOLE FRACTIONS

1.4914E-03
7.98C4E-01
1.4560E-03
4.87826-02
2.6916E-04
3.0452E-0*
1.4966E-01
1.7492E-08
5.01166-29

REFLECTED SHOCK
3.60536*03
.46356*01
. 7989E»01
. 2023E»02
.5333E»00
.7793E»00
.73706*00
.57666-01

4.46686*00

1.324TE-02
8.0803E-01
1.26676-02
1.87156-02
1.4193E-03
1.99566-03
1.43926-01
3.81756-06
1. 7*39 E- 20

US1 - 1.90E»04 M/SEC
XHE - .25

STANDING ShOCK
2.21076*03
4.35076*01
2.98326*01
9.86956*01
8.77756*00
1.74456*00
l.7033£*00
1.0397E*00
4.50166*00

HOLE FR ACT I ONS

3.7119E-03
8.1427E-01

.6112E-03

.0532E-02

.0151E-0*

.02106-04

.46776-01

.49466-07
1.1864E-25

REFLECTED SHOCK
4.0075E*03
6.02146*01
3.78366*01
1.33896*02
9.63876*00
1.8148E»00
1.7590E»00
9.13926-01
4.74906*00

2.19276-02
7.9634E-01
2.0890E-02
1.3891E-02
1.90096-03
2.9251E-03
1.42116-01
1.31066-05
1.46906-18
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TABLE I. -Continued

PI - 1
XH2 "

f '
T
RHO
H • •
A - ' : •:
S .' •
z • •
GAME-
U

SPEC 1 E S

E- . . -
H ' •
H* ' -
H2 ,•
H- '• • '•
H2* "
HE
HE* .
HE**

PI = 1
XH2 -

P
T
KHO
H
A -
S ' '
z ' •'
GAKE
U

SPECIES

E - ' • • • • "
H'
H* • •'
H2 '
H-
H2»
t-E
HE* ' '
HE**

.00:»05 N/SO-M
.75

MOVING SHUCK
3.6oeaE»b2
2.4636E»01
9.35296^00

- •6.3627'E*01
6.0547E»03

• 1.7168E*00
.. 1.5662E»00

9.5011b-01
1.4927E*01

4. 141 16-35
• ' '.22886-01

. 4.0430E-05
•- 1.1740E-01

5.6115E-06
' o. 59236-06

• ; 1.5962E-01
1.15456-12

- 1.0236E-<.4

.OOE»05 N/SU-M

.75

MOVING SHOCK
3.9654E*02
2.6798E*Ol
9.115»E»00
7.. 00056*01
6.5<.89F*00
1.7565E»OQ

' 1.4233E»00
9.8590E-01
l'.5624E*01

• 1.0656E-04
.6762E-01

' .0493F-04
.0138E-02
.2413E-05
.40426-05
.54016-01

1.09536-11
' 4.2205E-41 -

, US1 » 2.00E*
XHE = .25

STANDING ShOCK
2i3747E»03
4.8599E*Ol
2.83016*01
1.0865E«02
9. 1797E*00
1.7797E«00
1.7265E*00

•t .0042E»00
4.9274E«00

~ MOL E FR ACT I UNS

7.76S6E-03
8.1775E-01

• 7.53546-03
2.0320E-02
7.9895E-04
1.0323E-03
1.4480E-01
3.5438E-07
6.3168E-23

04 H/SEC"

REFLECTED SHOCK
4.3591E»03
6.5001E*01
3.7680E*01
l.4751E*02
1.0108E*01
1.8486E*00
1.7798E»00
8.8311E-01
4.9255E»00

3.1406E-02
7.8130E-01
2.98586-02

• 1.0B91E-02
2.2824E-03
3.7985E-03
1.4044E-01

• 3.2193E-05
3.6765E-17

, US1 = 2.10E*G4 M/SEC '
• XHE - .25

STANDING SHOCK
2 .5273E*03
5.3465E«01
2.7071E»Ol
1.1911E»02

• 9.479dE«00
l.'8135E»00
1.7462f+00
9.6257E-01
5. 2534E»00

— MOLE FRf iCT IONS

1.3B27E-02
3.125CE-01
1.33£IET02
1.4449E-02
1.11686-03
1.55B6E-03
1.4317E-01
3.36C5E-06
8.5560E-21-

REFLECTED SHOCK
4.6439E*03
6.9213E*Ol
3.7268E*01
1.6115E»02
1.0360E*Ol
1.8820E*00
1.6004E»OC
8.6138E-01
5.C481E*00

4.1280E-02
7.647BE-01
3.9214E-02
8.7543E-03'
2.5558E-03
4.5571E-03

.1.3880E-01
6.4700E-05

'4.4213E-16

fl = 1.
XH2 - .

P
T: " •
RHO
H
A

S . .''
Z .
GAME ,
U

SPECIES

Er . '
H ' ' '
H*
H2
H-
H2*
HE
HE*
HE** '

PI •= 1.
XH2 =

P -
T '
RHU
H
A

s
I
GAME .
U

SPEC IE S

6- - _ '
H
H*
H2 • ;

H-

H2*
HE
HE* _.
HE**

OOE*05 N/Sa-Mi
75

MOVING SHOCK
4.3308E*02
2.9538E*Ol"
B.7788E*00
7.6662E*Ol
7.1211E»00
1.7939E*00

'1.6701E*00 '
1.0279E*00 .'.
1.6292E*01

2.9167E-04
. 8.0159E-01

2.B876E-04
4.BOB5E-02
2.7472E-05
3.0376E-05
1.4969E-01
1.2203E-10
2.8133E-37

OOE»05 N/SO-Mi
75

MOVING SHOCK
~4.7019E*02
'3.3023E*Ol
b. 35565*00
8.3584E»01 ,
7.72916*00, .-
1.82946*00 . •
I'. 70406*00
1.061tE*00..
1.6922E*01

B.3376E-04
. 8.2375E-01

3.27476-04
2.7751E-02 -
J.9756E-05 .
6.6046E-05 i
1.4671E-01
1.52246-09.
2.7740E-33

US1 »'2'.'20E*0*"M/SEC . ';'•:
XHE = .25

STANDING SHOCK
2*66446*03
5.79236*01'
2.6061E«01
1.30066*02
9.73456*00
l.B4646*00
1.76516»00"
9.26846-01 -
5.47786*00

MOLE FRACTIONS

'2.1524E-02
8.0165E-01
2.08076-02.
1.0852E-02
1.40966-03

. 2.1177E-03
1-.4163E-01.
9.7253E-06
3.8074E-19

REFLECTED SHOCK
4.85466*03
7.29526*01

, 3.6545E»01
.7483E*02
.06006*01
.9149E*00
.82096*00

"••f .45856-01
.13716*00

5.12436-02
7.47756-01
4.86906-02
7.12926-03

"'.' 2.72646r03
5.16576-03
1.37186-01

. : 1.13536-0*
3.2379E-15

US1 " 2.30E*04 H/SEC • ':>•'•-
XHE - .25

STANDING SHOCK
2.77466*03

. 6.19516*01
2.50996*01
1.413£E*02 -
9.97176*00
4.8793E*00 ,
1.78446*00 .

. 8.9948E-01.
5.6248E*00

MOLE F R A C T IONS

3.0400E-02
7.8738E-01
2.9375E-02-
B . 4427E— 03
1.6501E-03
2.6519E-03
1.40GGE-01
7.24S4E— 05
'.506CE-1B

REFLECTED SHOCK
4.983*6*03

..7.63476*01
,3.5*37E»01
,1.88*86*02

- ,r . 1.0832E*01
* •'. .1.9*81E*00

1.8*196*00
.. 8. 344 IE -01

5.20386*00

• - . 6.1337E-02
7.3035E-01;

= . . 5.83*66-02
5.817*E-03

- .' 2.8064E-03
. 5.6146E-03

1.35556-01
1.82306-04
1.70896-1*
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TABLE I. -Continued

pj-lOOkN/m

PI = 1.
XH2 • .

f • '
T
P.HU

H-
A ~ '
s" '
/
GAME
U

SPEC 1ES

E-
H
H*
HZ '
H-
H2»-
HE
HE* •
HE**

OOE*05 N/SU-M,
75

MoviNt, SHOCK
5.08416*02
3.70*56*01
7.95376*00
9.07886*01
8.25126*00
1.86176*00
1.72556*00
l.Q6Sie*oa
1. 75386*01

2.2107E-03
«. 3*206-01
2.1948E-03
1.62606-02
1.18306-04
1.34196-04
1.44886-01
1.59UE-OB
1.3*0»E-29

PI • 1.00E»05 N/Sw-M,
XM2 - .

p • _
I
RHO .
H • . •
A' •* ' * >•

s - • • - •
z • >! •
GAME
U :

SPEC IE S

E-
H
H*
H2
H-

H2« •
HE •
HE*
HE**- •

75

MOVING SHOCK
5.48335*02
4. 12555*01
7.63636*00
S.()2'<66*01
8.639<t£oo
1.891*6*00
1.7*056*00
1.03956*00
1.8l6lE»01

5. 031 ZE -03
J.3565E-01
4.99256-03
1.02366-02
2.0504E-04
2.436JE-OA
l.*36*f-ol
1.155BE-07
1.7123E-26

US1 » 2.40E*04 M/SEC
XHE - .25

STANDING SHOCK
2.8873E«03
6.56S6E»01
2.*35*E*01
1. 531*E»02
1.02066*01
1.9117E»00
1.80*66*00
8.7866E-01
5.7167E*00

HQ Lt F ft AC T 1 ON S

*. 01586-02
7.7076E-C1
3.8U026-02
6.7*386-03
1.8*3*6-03
3.154*6-03
1.3649E-01
4.*S3*E-05

• i. 75856-17

REFLECTED SHOCK
5.09656*03
7.9569E*01
3.*376E*01
2.02*1E*02
1.1063E*01
1.98096*00
1.8633E*00
8.25*5E-Ol
5.2615E*00

7.1526E-02
7.1262E-OJ
6.8125E-02
*.77C7E-03
2.831*E-03
5.9555E-03
1.3390E-01
2.7650E-0*
7.3550E-1*

US1 • 2.50E»0* M/SEC
XH6 - .25

STANDING SHCCK
3.02506*03
6.9181E*01
2.39606*01
1.6552E+02
1.0*376*01
1.9*226*00
1.82496*00
8.6284E-01
5.78186*00

MOLF F R A C T I O N S

5.0216E-02
7.5312E-01
4.8516E-02
5.53S6E-03
1.9974E-03
3.6201E-03
1.36S1F-01
7.99*66-05
6.79236-16

REFLECT6D SHOCK
5.2*576*03
8.27*76*01
3.36336*01
2.16916*02
1.12956*01
2.0128E*00
1.884 9? »00
8.1795E-01
5.3178E*00

8.1722E-02
6.9473E-01
7.7913E-02
3.94136-03
2.B2746-03
6.23356-03
1.3223E-01
4.0369E-0*
2.77996-13

PI • 1.00E*05 N/SO-M,
XH2 • .75

US I - 2.606*0* M/SEC
XHE = .25

P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

6-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI - 1.
XH2 => .

P
T
RHO
H
A
S
Z
GAME
U

SP6CIES

E-
H
H*

H2
h-
H2*
HE '
HE*
Ht»*

MOVING SHOCK
5.90536*02
*.5335E*01

.*269E*00

.06136*02

.9297E*00

.9191E»00

. 7539E*00
,0029E*00
.88096*01

9.6485E-03
8.30506-01
i. 56836-03
7.0439E-03
3.11756-04
3.9172E-0*
l.*25*E-01
5.5938E-07
*. 98276-2*

006*05 N/SU-M,
75

MOVING SHOCK
6.3*956*02
*.«12*E*01
7.3107E*00
1.1*30E*02
9.1722E*00
1.9*526*00
1.7680E*03
9.6B66E-01
1.9*776*01

1.59866-02
3.20556-01
1.58*3E-02
5. 22906-03
*.26*7E-0*
5.67806-0*
l.*l*06-01
1.91996-06
4.21176-22

STANDING SHOCK
3.20*4E*03
7.26206*01
2.39036*01
1.786*6*02
1.067*6*01
1.97246*00
1.84606*00
8. 49936-01
5.83856*00

HOLE FRACT [QNS

6.07C8E-02
7.34426-01
5. 86286-02
*. 62176-03
2.1260E-03
4.0725E-03
1.35296-01
1.3340E-04
*. 21666-15

REFLECTED SHOCK
5.4650E*03
8.60286*01
3.33156*01
2.32276*02
1.15356*01
2.04426*00
1.90686*00
8.ttl7E-Ol
5.3792E*00

9.1998E-02
6.76596-01
8.77506-OZ
3. 27036-03
2.8084E-03
6.47926-03
1.J053E-01
5.7708E-0*
9.8449E-13

US1 • 2.706*04 M/SEC
XHE - .25

STANDING SKJCK
3.42796*03
7.60206.01
2.41*66*01
1.9?50E»02
1.09156*01
2.001*6*00
1.867*6*00
B.392JE-01
5.88CSE*00

MOLE FRICTIONS

7.13C2E-02
7.15376-01
6.88176-02
3.90J76-03
2.230*6-03
*. 50466-03
1.31666-01
2.10876-04
2.1730E-1*

REFLECTED SHOCK
5.7547E»03
8.9397E*01
3.3375E»01
2.4846E*02
1.1781E*01
2.0747E*00
1.9288E*00
8.04976-01
5.4471E*00

1.0210E-01
6.5870E-01
9.7386E-02
2.7260E-03
2.7775E-03
6.6883E-03
1.28816-01
8.06946-04
3.25876-12
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TABLE I. - Continued

lOOkN/m

PI = 1
XH2 =

P
T
RHU

• H
A
S
2
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI * 1
XH2 = .

P
T
RHO
H
A

S
I
GAME
U

SPEC I E S

E-
h
h*
H2
h-
H2*
HE
HE*
HE**

.OOE*Oi N/SU-M,

.75

MOVING SHOCK
6.82166*02
5.2611E*01
7.269*6*00
1.22826*02
9.3965E*00
1.97036*00
1. 7837E*OD
9.40906-01
2.0180E»01

2.3737E-02
3.07l6fc-Cl
2.3511E-02
4.10*76-03
5.40516-0*
7.611DE-0* .
1.40166-01
S.10B9E-U6
l.*236E-20

.005*05 N/slj-M,

.75

MO/ ING SHUCK
7. Jld6'=*02
5.5825^*01
7.2B01 E*00
1.31686*02
9.61 36c*00
1.9V*7E*OD
1.800aE»OT
S. 1935E-01
2.0906E»01

J.2526E-02
7.91*96-01
3.22016-02
3.35066-33
U.4BC4E-04
9.623*6-0*
l.3«B2E-01
1.1299!:-05
2.*d24£-19

US1 - 2.80E*
XHE •= .25

STANDING SHOCK
3.69*9E*03
7.9*336*01
2.*622E>01
2.0717E*02
1. 1161E*01
2.0301E*00
1.8B92E*00
8.300*E-01
5.94*36*00

MOLE F R A C T I ONS

d. 19266-02
6.96196-01
7.90C56-02
3.3250E-03
2.31C7E-03
4.9111E-03
1.32016-01
3.20336-04
9i7661E7l4

0* M/SEC

REFLECTED SHOCK
6. 1217E«03
9.29356*01
3.376*E*Ol
2.6574E»02
1.2037E»01
2.10*8E*00
1.9509E*00
7. 990 7E -01
5.52256*00

1.1211E-01
6.*100E-01
1.06886-01
2.27076-03
2.7362E-03
6.B597E-03
1.2703E-01
1.U24E-03
1.03806-11

US1 = 2.90E«04 M/SEC
XHE = .25

STANDING SHOCK
* .0020E*03
8.28716*01
2.52686*01
2 .22626*02
1.1410E*01
2.0583E»00
1.911JE»CO
B.2202E-01
6.01206*00

POLL F R A C T I O N S

9.2448E-02
6.77196-01
U.9063E-02
2.8382t-03
2.36596-C3
5.28C1E-03
1.303*6-01
* .7075E-C*
3.9163E-13

REFL6CT6D SHOCK
6.55156*03
9.66306*01
3.43726*01
2.84006*02
1.23006*01
2.13*76*00
1.97J1E*00

. 7.91*66-01
5.6088E*00

1.219*E-01
6.23676-01
1.161*E-01
1.8854E-03
2.6839E-03
6.9772E-03
1.2519E-01.
1.5097E-03
3.16926-11

PI = 1
XH2 •

P
I -
RHO .
H-
A

S .
i
GAME
U

SPEC IE S

t - • •
H

H*
H2 '
H-
H2*
HE
HE*'
HE**

PI - 1
XH2 =

.OOE»05 N/SU-H,

.75

MOVING SHOCK
' 7.8393E*02
' 5.8812E»01
. 7.32696*00

1.4089E*02
9.8275E»00
2.0187E»00
l.B192E»00
9.0266E-01
2.1649E»01

4.2037E-02
7.7*236-01
4.1596E-02
2.8095E-C3
7.4606E-04

. 1.1645E-03.
• 1.37*OE-01

2.1B616-05
2.678*6-18

. OOE*05 N/SJ-H,

.75

' US1 -'3.00E*
XHE =• .25

STANDING SHOCK
*.3*55E«03-
8.638CE»01
2.6018£«01

• 2.3879E*C2
1.1666E»01

.. 2.0867E»00
1.9335E»00
8il*8*E-Ol

. 6.08*eE«0]

MOLE FR ACT IONS

1.0291E-01
6.583*E-01
9.9033E-02
2.4161E-03
2.3949E-03
5.60C3E-03
1. 28636-01
6.7517E-0*
l.**5*E-12

0* H/SEC '.'

REFLECTED. SHOCK
' 7.0»10E»03

1.00*8E»02
3.5H6E»01
3.0311E»02
1.2571E»01
2.14*6E»00
1.995*E*00
7.8815E-01
5.6950E*00

1.31566-01
6.0681E-01
1.251*6-01
1.5570E-03
2.62256-03
7.03036-03
1.2327E-01
2.01626-03
9. 28036-11

• US1 - 3.20EKH N/SEC
XHE • .25

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A

S
I :• . .

liAME
U '.

SPEC 1 E S

E-
H
H*

H2
H-
H2»
ME '
HE»
hE»»

, 8;9*796*02
6.*3036»01
7.ii843f»00
t.6029Et02
1.0251E>01 •
2.0659E»00
l.d!>93E*00
8.7B97E-01
2.3170E»01

6.2*136-02
7.3&H4E-01

' i.!705E-02
2.0715E-J3
9.08BL6-0*
1.55*66-03
1.3**OE-01
6.2727E-05

. 1.2026E-16 .

5.1290E»03
9.3*7*6*01
2.775CE*01
2.7320E«02
l.2179E«01
2.1*216*00
1.97736*00
8.0253E-31-
6.2*32E*00

HOLE FRACT ICNS

. 1.72766-01 .
6.22616-01 -
1.1780E-01
1.7**7E-03
2.38736-03
6.05SHE-03
1.2515E-01
1.2829E-03
1.50d6E-ll .

' -,

REFLECTED SHOCK
8.16576*03
1.08646*02
3.6855E*01
3.44016*02

. .1.31356*01'
: '2.22366*00

2.0594E.OO
7.786TE-01
5.89626*00

1.49886-01
5.7502E-01
1.42036-01

. 1.0447E-03
2.49306-03
6.9398E-03
1.1919E-01
3.4008E-03
6.9365E-10



TABLE I. -Continued

PI = 1.00E»05 N/SU-Mt
XH2 = .75

USl = 3.40E*04 M/SEC
XHE = '.25

P '.-
T .
RHO
H c
A
S
i
GAME
U .

SPECIES

t- •
H •
H* -
H2 - •
H-
H2*
HE
HE*
HE**

PI = 1
XH2 =

P
T
RHO
H .• • .
A; ' •' •-.

$• .•- .
1 -
GAME
U

SPEC IES

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

MLlVING SHOCK
l.0146E»03
6.9311E*01- !
1.6972E*00 .
1.8101E*02
1.0668E»Ol
2.1122E*00 •'
1.9019E*OJ
8.6336E-01 '
2.4731E*01 •

; — -.
.• d.3337E-02
. 6.9838E-01

3.2317E-02
1.5B63E-03

. 1.02476-03
1.9029E-03
1.3131E-01

• 1.42016-04

2.30556-15

.00^*05 N/SU-M,

.75

MOVING SHUCK
1.1421E*03
7.4374E»01
7.9208E*00
2. 03006*02

' 1.1086E*01
2.1536E*00

' 1.9466E*00
8.5233E-01
2.6294E*01

1.04426-01
6.5959E-01
1.0304E-01
1.22B4E-03
1.0955E-03
2.1944E-03
1.2815E-01
2.79B4E-04
2.676BE-14

STANDING SHOCK
6.04456*03
l.'0099E»32
2.9610E*01
3.10406*02
1.2714E*Ol
2.1980E*00
2.02146*00
7.91896-01
6.4148E*00

MOL6 FRACTIONS

1.4174E-01
5.89276-01
1.3552E-01
1.2266E-03
2.3129E-03
6.2557E-03
1.2141E-01
2.2713E-03
1.2707E-10

REFLECTED SHOCK
9.49026*03
1.17656*02
3.87156*01
3.8853E*02
1.37506*01
2.2827E*00
2.08356*00
7.71286-01
6.1327E»00 '

. :

1.6736E-01
5.4518E-01
1.5781E-01 '
6.77846-04
2.3U58E-03.
6.6002E-03
1.1465E-01 .
5.3386E-03
4.50896-09

US1 = 3.60E*04 M/SEC
XHE = ;25

STANDING SHOCK
7.0542E*03,

-'1.0880E«02.
3.1411E*01
3.4988E*02
1.3262E*01
2.2527E*00
2.06426*00
7.83UE-01
6.6172E*00

MOLE FR AC T I ONS

1.5925E-01
5.5882E-01
1.5157E-01
B.4541E-04
2.2133E-03
6.19C3E-03
1.1741E-01
3.7021E-03
a. 48356-10

R6FLECTED SHOCK .
1.0970E*04
1.27716*02
4.03546*01
4.36356*02
1.4442E*01
2.3414E»00
2.1287E*00
7.6718E-01
6.41696*00

. \

1.8436E-01 '
5.1650E-01
1.7290E-01
4.2191E-04

•2.3308E-03
6.04476-03
1.09706-01
7.7456E-03
2.5784E-OS

PI = 1
XH2 =

P
T
KHQ
M
A

• s '
I
GAME
U

c pp r i f e2t*Cl 1C i

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI - 1
XH2 -

P '
T
RHO
H '
A
S ' '
Z
GAME
U

SPECIES

t-
H
H*
H2
H-
H2»
'ME
HE*
HE**

.OOE*05 N/SO-M

.75

MOVING SHUCK
l.2774E»03
7.8707E*Ol
8.1438E*00
2.2626E»02
1.1507E»01
2.2050E*00
U9929E*00
8.4424E-01
2.7B63E*01

1.2524E-01
6.2137E-01
1.2344E-01
9.5176E-04
1.1253E-03
2.4182E-03
1.2494E-01
5.0237E-04
2.2184E-13

.OOE*05 N/SO-M

.75

MOVING SHOCK
1.4202E*03
8.3306E*01
8.3555E*00
2.50/9E»02
1.1936E*01
2.2514E*00
2.0*0<>EtOO
B.38L8E-01
2.9«32E*Ol

1.4561E-01
5.8413E-01
1.4331E-01
'.322 86-04
1.H96E-03
2.5683E-03
1.2168E-01
8.4523E-0*
1.4553E-12

. US1 = 3.80E»0*
XHE = .25

M/SEC

STANDING SHOCK REFLECTED SHOCK
B.14C3E«03
1.17166*02
3.2971E*01
3. 9156E*C2
1.38<,aE«01
2.3076E»CO
2. 1073E»00
7.7671E-01
6.8977E*00

~ MOLE FRACTIONS

'1.760CE-01
5.3018E-01
1.6661E-01
5.6410E-0*
2.1186E-03
5.8919E-03
1.1301E-Q1
5.6235E-03

'<i.B3«5E-09

t US1 ' 4.00E*(H
XHE . .25

1.2625E*04
1.3953E*02
4.1555E*OI
1.8833E*02
1.5263E*01
2.4Q03E*00
2.17T4E*00
7.6682E-01
6.8030E*00

2.0186E-01
4.8700E-01
1.8843E-01
2. 45886-04
2.3472E-03
5.3104E-03
1.0434E-01
1.0471E-02
1.3932E-07

K/SEC

STANDING SI-OCK REFLECTED SHOCK
9.3150E*03
1.2626E*02
3.<.303E«01
«.35.57E*02
1.4'>92E*01
2.361JE»00
2.1507E»00
7.73A1E-QI
7.1785E»00

- HOLE FRACTIONS —

1.9210E-01
5.03CVE-01
1.8079E-01
3.65UE-04
2.0613E-03
5.42SOE-03
1.0830E-01
?.9«29E-03
2.40'i6E-08

. 1.4452E*04
l.5397E*02
4.2044E*01
5.4473E»02
1.6264E*01
2.4587E»00
2.2324E*00
7.6957E-01
7.3006E*00

_

2.2066E-01
4.5496E-01
2.0538E-01
1.3140E-04
2.4381E-03
4.4484E-03
9.8717E-02
1.3271E-02
7.4244E-07
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TABLE I. -Continued'

p •lOOkN/rn

PI = 1.
XH2 = .

••P
T , .-•
RHO -
H , . • ..

S ' . .-.
1 •
GAME
U '

SPEC I E S

E-
H - '-
H* ' .
HZ • .
H-. ,
H2*'-.. .
HE
HE*. . ,.
HE** i ...

PI = 1.
XH2 «

•-P •
T ••
RHO .-
H ' ' '• - .
A . .

S .
Z- < '
GAME .,"
u . .-;-•

SPECIES

f-
H -.-_ -•

H*' - .''. - '' •

H2-* -- 'X..-' -

Mr'.- '•-. '•- • •
HZ* ? • -
HE- -.- •-.-!
HE* -'• '••
HE**'- .-. '

00£*05 N/SO-M.
75

MOVING SHUCK

1.5714E*03
8.79456*01 •
8.5488E*00

.•2. 76576*02
I 23 74C + 01- :

2.29806*00
2.0B8BE*00
8.3355E-0!
•3.0998; *01

1.65416-01
5.48136-01

: 1.6250E-01
5.5673E-04
1.08496-^03;

. 2.64286-03. '
1.1833E-31 •
1.3556E-C3

-

00c»05 N/SO-M,
?5 - . - . . - •

MOVING SHOCK
1.7P79E*03
9.2684E»Ol '
8. 7192E»33
3.03605*02 •
1.2825E*01
2.34*6c*00
2.1381E*00 •

,8'.2998E-01 . -
-3.25565*01 ...

1.8457E-JI
: 5.1355E-01 -
~ 1.80866-011

4.1698E-U4
^ 1.0288E-03 •
. 2.6441E-03
- 1.1483E-01.

2.0928E-03' .
'•, 3.92646-11.,-

US1 = *.20E*0* H/SEC
XHE - .25 i.

STANDING SHOCK
.--• 1.0536E»04 ,

1;3638E»02
3.5179E»01

-. *.8159E»02

2.*1*7E*00'
' •: 2.1961E»00 •

••- 7.73756-01 -.
.' 7.5*38E*00

MOL E FR ACT IONS

2.08196-01

; M.9*S1E-01
• . 2.2668E-0*

..2.0*80E-03
• • ,-*.8378E-03
. ... .1.0335E-01-
.•- .':l.0493E-02
i. c.i. 08226-07 .

US1 ° *.*OE*
.XH6 • .25

STANDING SI-CCK
- 1.1T70E»04

•1.47956*02
3.-5*306«01 '
5.2935E*02

' 1.6071E*01
2.46676*00 .

. 2.'2*5*E*CO *
. 7.7745E-01

-. :--8. 03*56*00

KOL6 FRACTIONS

2.2*916-01
• • *.*765E-01

•2.09736-01
1.3338E-0*
2.07*6E-03

v 4.15S8E-03
• '. .9. 82*7E-02

. 1.30S2E-02-
-.- -4.57756-07.

. "s »

REFLECTED SHOCK
1.6*716*04
l.7238E*02 .
*.1701E*01

• 6.0672E*02
1 7476F *0 1
2.5159E*00
2.295*6*CO
7.7325F.-01
7.9811E»00

2.*122E-Ol
• .• *.1939E-01

•' 2.24296-01
6.3918E-05
2.5815E-03
3.5463E-03
9.2958E-02
1.5951E-02

. 3.97B2E-06

0* H/SEC

REFLECTED SHOCK
• 1.87186*04

•' 1.95166*02
'• ' *.0*91E*Ol-

6.7593E»02
' '" 1.89376*01-
• - • . 2.57316*00

- 2.36876*00
. T 7.7575E-01

8.933*6*00

2.63936-01
3. 79736-01

'. 2.4536E-01
2.8366E-05

- 2.71506-03
2.6935E-03'
8.6979E-02
1.85*1E-02

•• ' 2.15SOE-05

PI • 1
XH2 •

P
T ' '
RHU
H
A
S
I
CAM):
U

c Off t F ̂Art L ltd

E-
H'
H*

h2
H-
H2» '
HE
HE*'
HE** '

PI • 1
XH2 •

"P •"
T '
RHO '•" •
H : '
A
s ...
i •
GAME .
U '

S P6C IE S

E-
H
H*
H2
H-
H2+
HE *
HE* -"
HE** *

.006*05 N/SQ-H^

.75

MOVING SHOCK
• 1.8924E»03

9.75736*01
8.8644E*00

' 3.3187E*02
1.32896*01
2.3911E*00
2.18796*00
8.27246-01
3.4107E*01

2.03036-01
4.8057E-01
1.9829E-J1
3;07ZOE-04
9.59376-04
2.57936-03

' 1.1114E-01
3.1251E-03
1.7251E-10

.OOE»05 N/SO-Mt

.75 ;

MOVING SHOCK
2.0637E*03 '
1.02706*02

' 8.9758E*00 .
3.61385*02
1.37756*01
2.43806*00
2.2387E*00
a.2530E-01 '
3.5648E»01

2. 23986-01
4.48916-01
2.1487S-01
2.2157E-04
S. 82746-04
2.4556E-03
1.07136-01
4.53696-03
7.03746-10

US1 = 4.60E*0« K/SEC
XH6 • .25 •'

STANDING SHOCK
1.30196*04
1.6131E*02
3.5107E*01
5". 78966*02
1.70426*01
2.5165E*00
2.298SE*00
7.8312E-01
8.59726*00

HOLE FH ACT IONS

2. 42316-01
• 4.1788E-01

2.2540E-01
7.4613E-05
2.1313E-03
3.4630E-03
9.3177E-02
1.556SE-02
1. 84116-06

REFLECTED SHOCK
2.1154E«04
2.22406*02
3.88836*01
7.51286*02
2.05456*01
2.62756*00
2.44636*00
7.7587E-01
1.005*6*01

2.8666E-01
3.*017E-01
2.66186-01
1.2575E-05
2.76806-03
2.01986-03

' 8.1072E-02
2.1022E-02
1.0271E-0*

US1 - 4.806*04 H/SEC
XHE - .25

STANDING SI-OCK
1;4195E»04

•1.76*46*02'
3;4137E*01
6.29716*02
1.81186*01
2.564C6«00

, 2.3567E«00
7.8938E-01
9.365*6*00.

HOLE FR AC T 1 QNS

2.60296-01
3.86EOE-01
2.4180E-01
*.0282E-OS
2.1826E-03

• 2.8050E-03
' U.821BE-02

1.785«E-02
V 6.8956E-06

REFLECTED SHOCK
2.3730E»0*
2.52296*02
3.72366*01
8.32186*02

'• 2.2195E»01
. 2.6779E»00

2.5226E*00
7.7*0*E-01
1.12916*01

3.0781E-01
3.0*086-01
2.847*E-01
5.97**E-06
2.7188E-03
1.5*11E-03
7.S25*E-02
2.3*596-02
3.9325E-0*
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. TABLE I. -Continued

•100kN/nr

PI = 1.
XH2 = .

P ,
I ".
RHO
H '. .
A i
s .
I
GAME,,
U

c per icedrtl> 1C o

ET , t

H .-,. '. '
H*
HZ
H-
H2*
HE
HE*
HE**

PI « I.
XH2 -

P " , , :

T . ,
RHU
H " [. .
A "
S ' "
I
GAME
U

SPEC IE S

t-
H
h*
H2
H-
M2*
HE
HE»
HE»»

OOE*05 N/St-M,
75

MOVING SHOCK
2.2*216*03,
1.0797E»02,
9.0747E*00.
3.92l*E*02 ,,
1.4272E*01
2.48346*00 ,
2.2B«4E»09 v

8.2436E-01
3.7181E»01

2.3774E-01
4.19S3E-01
2.2992E.-01
1.5856E-04
d.097aE-l)4
2.2960E-03
1.0292E-01
6.32S3E-65
2.583flE-09

OOE'05 M/SU-M,
75

MOVING SHOCK
2.*269E»03
1.13605*02
9.13256*00
<>.2413E*02
'l'. 4807E»Ol
2.5295E*00
2.339*E*00
8.2506E-0!
3.8700E»01

2.5*15E-Ol
J.9182E-01 .

' 2.*«21E-01
1.107SE-Q*
7.*022E-0*
2.1010E-03
-).d2B3E-02
J.5823E-03
9.0336E-09

US1 - 5.006*0'. M/SEC
XHE - .25

STANDING SHOCK
1.53*3E*0*
1.933TE*02
3.2826E«01
6. 8179E«02

: 1.9276E+01
2.609CE*00
2.*172E»00

. . 7.9497E-01
1.0266E*01

HOLC FR ACT IONS

2.7829E-01
3i5557E-01
2.5825E-01

. 2.14S2E-05
2.2081E-03
2.2378E-03
8.3<.26E-02
1.9972E-02
2.378«E-C5

REFLECTED SHOCK
2.6*416*0*
2.6363E»02
3.59206*01
9.17096*02
2.38236*01
2.7245E»00
2.59536*00
7.7102F-01
1.253«E*01

3.2692E-01
2.7288E-01
3.0006E-01
3. 12 ','.6-06
2.5982E-03
1.2129E-03
6.92716-02
2.5864E-02
1.19276-03

US1 - 5.20E*04 «/SEC
XHE " .25

STANDING SHOCK
1.6421E»0« .
Z.U^E'OZ
3.13'i2E*01
7.3510E«02
2.0468E«Ol
2.6511E*00
2.«779E»00
7.9959E-01
1.1253E*01

MOL E FR ACT IONS

2.95S6E-01
3.2571E-01
2.7386E-01
1.1722E-05
2.1882E-03

'• l.T8«OE-03
T.885SE-02
2.1«5«E-02
7.2626E-05

.REFLECTED SHOCK
2.9152E*C4
3.1*'.8E»02
3.«811E»01

. 1.00<.6E*03
2.5357E»01
2.767CE*00
2.662<,E*00
7.6779E-01
1.37176*01

3.4383E-01
2.4730E-01
3.U55E-01
U8255E-06
2.*477E-03
9.9112E-04
fc.2981E-02
2.80636-02
2.8366E-03

Pi - 1
XH2 •

P'. "
T- ' '
RHO.

H •
A
3
I .
GAME
U

SPECIES

E-
H
H»
H2
H-
H2«
HE •• '
HE*
HE»»

PI • 1
XH2 -

p '

T
RHO

' H .
A .•
S • *- -
I v . ;
GAME
U

SPEC IE S

E- .
h .
H»
H2
Hr- .
*z*
HE .
HE*
HE**

.006*05 N/SU-N.

.75

MOVING SHOCK
2.61836*03
1.19506*02
.-).1687E»00
4.573*6*02
1.5378E»01
2.57436*00
2.38976*00
8.2808E-01
4.02066*01

— ; — -_._.
2.6965E-01
5.6583E-01
2.5725E-01
7.6S05E-OJ
8.8085E-0*
1.89336-03
9.3*246-02
1.1192E-02
2.91656-08

.006*05 N/SO-M,

.75

MOVING SHOCK
2.31556*03
1.26d9E»02

• 9.16256*00,
».9176E»02-
1.60126*01
2.61896*00
2.44106*00 •
8.3440E-01
4.16926*01 .

2.84816-01
3.O7BE-01
2.6964E-01
5.16106-05
0.30196-0*
1.6745E-03
<J. 82886-02 .
1.41296-02 •
V. 01446-08

US1 • 5.406*0*
XHE • ,2S

N/SEC -

STANDING SHOCK REFLECTED SHOCK
1.743iE»04
2. 30I3E«02
2.98656*01
7.89*36*02
2.16556*01
2.69026*00
2.53686*00
8.0328E-01
1.23*46*01

MOLE FRICTIONS —

•3.11596-01
-. 2.9825E-01

2.88C4E-01
6. 67106-06
2.1253E-03
1.43626-03

' T.«503E-02
. ' r 2.38546-02

1.9*06E-0*

US1 - J.60E»0*
XHE - .25

3.1882E»0*
3.**ITE»02
3.3980E«01
1.0943E»03
2.67846*01
2.80606*00
2.72616*00
7.64636-01
1.48216*01

3.58916-01
2.26726-01
3.1953E-01
1.17626-06
2.30126-03
8. 3856 E- 04
5.6358E-02

. 2.9850E-02
5.4966E-03

M/SEC •

STANDING SHOCK REFLECTED SHOCK
1.83696*0*
2.4980E«02
2.8324E»01

• 8.4<86E«C2
2.28746*01
2.72886*00

. 2.59626*00
8.06786-01
1.34686*01

KQL£ FRACT IONS ""

3.2709E-01 •
•2.72206-01

.-3.0123E-01
3.8B78E-06

• 2.018lEr03 •
: 1.15S3E-03

7.00*16-02
. 2. 57626-02 ..

4.72586-0*

3.4527E»0*
3.7256E»02
3.32536*01

. 1.1858E*03
. 2.81286*01

2.8*27E*00
2.78706*00
7.62016-01
1.58516*01

. 3.7281E-01
j 2.09666-01-
. 3.2*9*6-01

. 8.1332E-07
2.16036-03
7.2663E-04

' 4.94986-02
3.U10E-.02
9.09S4E-03
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TABLE I. -Continued

p. • 100 kN/m

fl - 1
XHJ ~

P
T
RHQ
H
A
&
Z

GAME
U

SPPr icejr Ct, It J

E-
H
H*
H2
H-

H2*
HE
HE*
HE**

PI = I
XMJ e

P

I

RHJ

H

A

S
L
GAH6
U

SPEC IES

E-
h
H*
H2
h-
H2»
HE
HE*
HE**

.OOE*05 N/SU-M

.75

MOVING SHOCK
3.01B4E»03
1.3280E*02
9.11(JOE*00
5.273<iE*02
1.67226*01
2.66236*00
2.4929E*00
8.4467C-01
4. 31566*01

2. 99496 -01
3.1676E-OI
2.8139E-01
3.4J85E-OS
5.B930E-04
1.4565E-03
3.30546-02
1.72326-02
2.65936-07

.006*05 N/io-H

.75

MOVING SHOCK
3.22536*03
1.40586*02
9.0056E*00
5.641*6*02
!.75<>a6*01
2.70606*00
?. 54 766*00
8.59H1E-01
*.4577E»01

J.I43«-Ol
2.92526-01
?. 91196-01
2.16056-C5
i.5<.64E-0«
1.236*6-03
f. 76646-02
2.0466E-02
7.8053E-07

. US1 = 5.8CE*04 H/SEC
XH6 = .25

STANDING SHOCK
1.9270E>04
2.6896E*02
2.7031E»Ol
9.0194E*02
2.4020E*C1
2.7638E«CO
2.65056*00
B. 09316-01
1.45286«C1

— "OLE FRACT [CNS

3.4070E-01
2.50C1E-31
3.1210E-01
2.4275E-06
1. 90126-03
9.5880E-04
6.5772E-02
2.7555E-02
9.9S46E-04

REFLECTED SHOCK
3.7070E*04
4.00586*02
3.2489E»01
l.2793E*03
2.94506*01
2.8789E*00
2.6483E*00
7.6011E-01
1.6829f*Cl

3.8625E-01
1.94556-01
3.2879E-01
5.8448E-07
2.01686-03
6.36646-04
4.24456-02
3.1809E-02
1.35166-02

. US1 = 6.COE*04 H/SEC
XHE « .25

STANDING SHOCK
1.99846*04
2.68026*02
2.564SE*Ol
9.59376*02
2.5162E.01
2.7988E*CO
2.70516*00
6.1259E-C1
1.564CE*01

~ HOLc F R ACT I UNS

3.5368E-01
2.2941E-01
3.2174E-01
1.56C26-C6
'..75S8E-OJ
7.96636-04
6.12236-02
2.92866-02
1.9087E-03

REFLECTED SHOCK
3.S3096»04
4.2719E»02
3.1643E*01
1.37336*03
3.0709E*01
2.91356*00
2.90806*00
7.5916E-01
1.77286*01

3.9877E-01
1.81206-01
3.31636-01
4.35116-C7
1.8723E-03
5.6326E-C4
3.5786E-02
3.19226-02
1.82636-02

PI » 1.006*05 N/Sg-Nt
XH2 •= .75

US1 - 6.206*04 M/SEC
XH6 => .25 ,-

P
T
RHO
H
A
S
i
GAME
U

' SPECIES

6-
H
h*
H2
H-
H2*
P-.E

H6»
H6+*

PI • 1.
XH2 > .

P
T
RHO
H
A
S
1
GAME
U

SP6C 1 6 S

f-
H
H*
h2
H-
H2>
HE
HE*
HE»»

MOVING SHOCK
3.43676*03
1.49046*02
8.86286*00
6.02066*02
1.84996*01
2.7471E>00
2.6C19E.OO
8.7865E-01
4.59696*01

3.2846E-01
2.6947E-31
3.C4416-J1
1.34716-05
i. 28216-04
1.03556-03
». 25516-02
2.3531E-02
2.1802E-06

006*05 N/SQ-M
75

MOVING SHOCK

3.6509E*03
1.5B56E»02
8.66316*00
6.41076*02
1.94846*01
2.78736*00
2.65796*00
9.00766-01
4.73086*01

3.4244E-01
2.46516-01
J.1562E-J1
t. 106 76 -06
5.04976-04
3.49026-04
6.75916-02
2.6462E-U2
6.0311E-06

STANDING SHOCK
2.06646*04
3.07106*02
2.43906.01
1.01846*03
2.62906.01
2.«332E«00
2.75896*00
8.1577E-01
1.66576*01

- MOL6 FRACTIONS

3.6636E-01
2.1097E-01
3.29766-01
1.03846-06 '
1.61946-03
6.69186-04
5.6427E-02
3.0829E-02
3.35906-03

REFLECTED SHOCK
4.13836*04
4.53606*02
3.07536*01
1.46916*03
3.19546*01
2.94736*00
2.9666E»00
7. 58766 -Ol
1.85956*01

4.10616-01
1.68926-01
3.33976-01
S.2991E-07
1.7270E-03
5. 00 72 E- 04
2.9S89E-02
3.1S06E-02
2.3176E-02

, US1 - 6.40E*04 M/SEC
. XHE - .25

STANDING SHOCK
2.12066.04
3.24866*02
2.32316.01
1.07836.03
2.73486.01
2.86586.00
2.310CE.OO
8.19316-01
1. 7616E»01

~ HOLE FR ACT ION S

3. 77796-01
1.95166-01
3.3603E-01
7.2556E-07
1.4872E-03
5.7123E-04
5.16UE-02
3.2033E-02
5.3203E-03

REFLECTED SHOCK
4.30856*04
4.79176*02
2.S741E*01
1.56466*03
3.31686*01
2.96026*00
3.02336*00
7. 594 2E -01
1.93866*01

4.21406-01
1.5745E-01
3.3623E-01
2.5319E-OT
1.5781E-OJ
4.45626-04
2.41186-02
3.0646E-C2
2.79286-02
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TABLE I.- Concluded

PI - 1.006*05 N/SU-M,
XH2 • .75

US1 • 6.60E»04 H/SEC
XHE = .25

P'
T-
RHO
H''
A'
S
I
GAME
U

cat: r t P c
drt 1 1 C O

l-
H
H*"
H2 '
H-
H2»
HE
HE*
HE**

PI = 1
XH2 -

P .
T ,
RHO
H
A
S
i
GAME
U

S PEC IE S

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

MOVING SHUCK
3.8695E»03
i. 69126*02
8.4308E*00
6.al22E*02
2.0592E*3l
2.82i9E*00
2.71396*00
9.23B8E-01 '

• 4.36226*01

3.5587E-01
2.2436E-01
3.26486-01
4.77686-06
4.8373E-C4
6.H609E-04
6.2938E-02
2.91636-02
1.6224E-05

.OOE*05 N/SU-M,
•?5

MOVING SHOCK
4.08896*03
1.8075E»02
8.16816*00
7.2237E+02
2.17626*01
2.86326*00
2.76966*00
9.46076-01
4.98696*01

3.68696-01
2.03166-01
3. 36876-01
2.77206-06
4.6159E-04
5.4781E-04
5.8570E-02
3.1653E-02
4.22556-05

STANDING SHOCK
2.16896*04
3.4253E*02
2.21276*01
1.13?9E»03
2.b408E*01
2.8986E*00
2.86166*00
8.2330E-01
1.8490E»Ol

HOLE FRACT ICNS

3.8895E-01
1.8074E-01
3.4109E-01
5.17846-07
1.3605E-03
4.9036E-04
4.6554E-02
3.28SGE-02
7.91826-03

US1 - 6.80E*
XHE « .25

STANDING SHOCK
2.20346*04
3.59206*02
2.1063E*C1
1.20176*03
2.9432E«01
2.93C6E*00
2.9123E*00
8.28C6E-01
1.93306*01

MOL E FR ACT ICN S

3.99536-01
1.67916-01
3.4505E-01
3.79996-07
1.24176-03
4.2435E-04
4.1531E-02
3.33266-02
1.0985E-02

REFLECTED SHOCK
4.46386*04
5.06636*02
2.85886*01
1.66566*03
3.44706*01
3.0147E»00
3.08206*00
7.6095E-01
2.03186*01

4.32576-01
I. 45766-01
3.3874E-01
1.9161E-07
1.4183E-03
3.9302E-04
1.90306-02
2.9313E-02
3.2774E-02

04 M/SEC

REFLECTED SHOCK
4.5812E*04
5.3277E»02
2.74266*01
1.76456*03
3.57076*01
3.0469E*00
3.13526*00
7.63326-01
2.1133E*01

4.4218E-01
1.3515E-01
3.4132E-01
1.4721E-07
1.2682E-03
3.4802E-04
1.49746-02
2'. 77496-02
3.7315E-02

PI =
XH2 =

P
T
RHO
H
A
S
Z
GAME
U

1.00E*05 N/SQ-N
.75

MOVING SHOCK
4.3117E*03
1.93276*02
7.9022E*00
7.64596*02
2.2949E»01
2.8986E*00
2.8231E*00
9.6520E-01
5.10836*01

, US1 > 7.006*04 M/SEC
XHE " .25

STANDING SHOCK
2.2404E*04
3.7S60E«02
2.0141E*01
1.26566*03
3.0434E*01
2.96146*00
2.96166*00
8.3267E-01
2.00156*01

REFLECTED SHOCK
4.68876*04
5.60176*02
2.62676*01
1.86696*03
3.69806*01
3.07906*00
3.18656*00
7.66146-01
2.20276*01

>rci, ic:

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

3.8056E-01
1.8358E-01
3.4643E-01
1.6146E-06
4.3821E-04
4.36226-04
5.45336-02
3.39186-02
1.0442E-04

MULt r-KAL 1 IL'Ni -

4.0947E-01
1.56606-01
3.48006-01
2.86C46-07
1.13756-03
3.71176-04
3.6639E-02

' 3.3319E-02
1.4457E-02

4.51126-01
1.24896-01
3.44106-01
1. 12676-07
1.12296-03
3.0731E-04
1.15636-02
2.59496-02
4. 09436-02
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Driver gas Test gas

Diaphragm

(a) Prior to diaphragm rupture,

Interface —' "- Incident shock

(b) Incident (moving) normal shock in test gas.

(c) Reflected normal shock from end wall.

U2 ' //•* ^ ( C7\ — : — ~i
i us

Model

(d) Standing normal shock at test model.

Figure 1.- Sketches illustrating shock-tube regions of interest;

regions (?) , (2s) , and (2r) . ;.
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U . km/sec

(a) Pressure

Figure 2.- Thermodynamic properties and flow velocity behind an incident
normal shock into a 0.75̂ -0.25He mixture.
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(a) Cpncluded'.

Figure 2.- Continued.
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(b) Temperature T?/T1

Figure 2.- Continued.
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(b) Concluded..

Figure 2.- Continued.
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(c) Density pp/p...

Figure 2.- Continued.
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(c) Concluded.

Figure 2.- Continued.
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(d) Enthalpy h2/hv

Figure 2.- Continued.
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(d) Concluded.

Figure 2.- Continued.
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(e) Speed of sound a2/i

Figure 2.- Continued.

190



50 54 58 62 66
Us, km/sec

(e) 'Concluded.

Figure 2.- Continued.
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(f) Entropy Sp/s...

Figure 2.- Continued.
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' ( f ) Concluded.

Figure 2.- Continued.
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(g) Molecular-weight ratio Z2/Z-|.

Figure 2.- Continued.
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(g) Concluded.

Figure 2.- Continued.
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(h). Isentropic exponent YE ,

Figure 2.- Continued.
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(h) Concluded.

Figure 2.- Continued.
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(i) Flow velocity U2/a

Figure 2.- Continued.
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(i) Concluded.

Figure 2.- Concluded.
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U$, km/sec

(a) Pressure P2s/Pv

Figure 3-- Thermodynamic properties and flow velocity behind a standing
normal shock for a 0.?5H2-0.25He mixture. .
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(a) Concluded.

Figure 3.. Continued.

58 62 66 7̂0

201



VTi

WI/nT

.
28

.
32

.
36

U , km/sec

(b) Temperature T2g/T1

Figure 3.- Continued.
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(b) Concluded.

Figure 3-- Continued.
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(c) Density P2s/Pr

Figure 3.- Continued.
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(c) Concluded.

Figure 3-- Continued.
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(d) Enthalpy h2s/h1'

Figure 3«- Continued.
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Figure 3-- Continued.
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Figure 3-- Continued.
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(e) Concluded.

Figure 3-- Continued.
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(f) Entropy Sps/8!'

Figure 3.- Continued.
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(f) Concluded

Figure 3-- Continued.
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(g) Molecular-weight ratio Z~ /Z.

Figure 3.- Continued.
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(g) Concluded.

Figure 3.- Continued.
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(h) Isentropic exponent Y_,
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Figure 3.- Continued.
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Figure 3.- Continued.
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(i) Flow velocity 1} /a*

Figure 3.- Continued.
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Figure 3-'- Concluded.
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(a) Pressure P2r/P-|-

Figure H.- Thermodynamic properties behind a reflected normal shock and
• •;-." reflected shock velocity for a 0.75H2-0.25He mixture.
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(a) Concluded.

Figure 4.- Continued.
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(b) Temperature T2 /T..

Figure 4.- Continued.
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(b) Concluded ., 
Figure 4 .  - ~ o n t  inued . 
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Figure 1.- Continued.
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(c) Concluded.

Figure 4.- Continued.
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Figure 4.- Continued.
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Figure 4.- Continued.
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Figure H.- Continued.
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(e) Concluded.

Figure 4.- Continued.
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Figure 4. -.Centinued.
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Figure 4.- Continued.
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(g) Molecular-weight ratio Z? /Z1.

Figure 4.- Continued.
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Figure 4.- Continued.
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Figure H':-' Continued.
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Figure 4.- Continued.
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' (i) Reflected shock velocity Ur/a,.

Figure ^.- Continued.
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Figure 4.- Concluded.
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