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ABSTRACT

This Addendum describes the continuation of numerical studies
dealing with the dynamics of minor constituents in the eart.h's thermo-
sphere. Previous investigations of the distribution of thermospheric
helium were repeated, making use of the Jacchia (1977) model in place
of CIRA (1972) for specifying the background gas temperature and pres-
sure. Changes in the global transport of heliurm under solstice conditions
caused by a small increase in the latitudes at which the background gas
pressure extrema occur lead to much better agreement of the model pre-
dictions with data teken by the mass spectrometers on board the ESRO-4
and OGO-6 satellites, Development of a three-component (Nz, 02, and
O ) model of the thermosphere, initiated under funding by Aerospace

Corporate Programs for Research and Experimentation, was continued.

The model was applied to a study of the global distributions of these three
atmospheric gases at both equinox and solstice, with emphasis on the winter
enhancement of atomir‘: oxygen in the lower thermosphere, Comparison of
the results with measurements taken I;y the ESRO-4 mass spectrometer
indicates that the distribution of atomic oxygen can be generally understood
as being a result of global transport by winds. Oxygen chemistry, not in-
cluded in the calculations to date, could modify these results, but, because

of the time scales involved, would not change the basic conclusions.
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I INTRODUCTION

During the first year of this contract, calculations dealing with
the global distributions of the minor gases He and Ar were carried out.
The calculations made use of a numerical model of the thermosphere in
which the influence of a background gas on the dynamics of a minor gas
is considered. The model covers the range 90-500 km, and the back-
ground gas density, mean molecular weight and tém];;erature were faken
from the CIRA (1972) empirical model. Wind fields in the background
and minor gases are calculated using the equations of conservation of
momentum, including the effects of.anisotropic ion drag, viscosity and
the Coriolis force, as well as pressure gradients derived from the den-

-

sity and temperature gradients,

Although the previously described model czlculations reproduced
the general observed features of the "winter helium bulge, "' including the
decrease of its amplitude with increasing solar activity and the latitudes
and local times of the helium density extrema, gquantitative comparison
of the re s.ults of the model calculations with data taken by satellite-borne
mass spectrometers indicated that the computed amplitude of the winter
helium bulge was somewhat underestimated. For example, for
2

F =92 x 10"

2
10. 7 W/xn2 Hz and Kp = 0, our model predicted a helium

bulge ratio (ratio of maximum to minimum helium density at a given
altitude) of ~ 28 at 275 km altitude, as opposed to a value of ~ 42

measured by the ESRO-4 satellite (Keating et al., 1976; von Zahn et al.,

2.2

1977). Similarly, for F = 140 x 10~ W/mz Hz, the theoretical

10.7

model predicted a helium bulge ratio of ~ 12 at 400 km, whereas the

OGO-6 mass spectrometer gave a value ~ 20 (Hedin et al., 1974).



Since the primary mechanism responsible for the winter helium
bulge is transport of helium from the summer to the winter hemisphere
by global-scale winds in the background gas, the underestimate of the
amplitude of the winter helium bulge is attributed to an underestimate
of the speed of the meridional wind flowing from the summer to the
winter hemisphere. This wind speed would be increased if the latitudes
at which the extrema of the background gas pressure occur ;Vere larger
than those given by the CIRA (1972) model. The CIRA (1972) model
places the pressure maximum at the subsolar latitude ( 23, 5° under
summer solstice conditions ) and the pressure minimum at the anti-
su-bsola.r latitude. That these are the correct locations for the pressure
extrema is far from clea‘Lr. Data taken by the satellite-borne mass
spectrometers mentioned earlier indicate that the solstitial temperature
extrema occur at considerably higher latitudes; the lo'ca.tions of the density
extrema depend on the molecular weight of the gas in question, and the
locations of the total pressure extrema generally differ from those

given by the CIRA model.

Recently, Jacchia (1977) has presented a new empirical model of
thermospheric temperature, density and composition. This model in-
cludes changes in composition observed by the mass spectro.:n_eters on
board the OGO-6 and ESRO-4 satellites, while keeping the total density ‘
profiles anchored to satellite drag data. The model has a2 formulation
.~ basically similar to that of CIRA (1972), but its detailed model predic-
tions are quite different in several respects. Of most relevance here is
the fact that, even under KP = 0 conditions, the exospheric temperature

extrema at solstice occur at ~ +45° latitude, considerably poleward of



their positions in CIRA (1972}, Thus, even .though the total density
extrema occcur a;c latitudes near the subsolar and anti-subsolar latitudes,
the total pressure extrema occur somewhat poleward of the correspond-
ing positions in CIRA (1972). Thus, one- should expect that use of the
Jacchia (1977) model, in place of the CIRA model, to specify the
temperature and background gas pressure would lead to an increase

in the helium bulge ratio, all other factors remaining unchanged.

o

This feature of the Jacchia (1977) model has a further relevant
effect. Exospheric flow of helium tends to reduce the amplitude of the

winter helium bulge. The amount of exospheric flow depends on the

value of the quantity Q = Vz (11T5/2
L

sphere; here n is the helium number density, T is the temperature,

) evaluated at the base of the exo-

and Vi is the horizontal Laplacian operator. Since %:he maximum of n
occurs at high latitudes in the hemisphere in which T takes on its minimum
value, Q is reduced by increasing the latitudes at which the extrema of

T occur. Thus, use of the Jacchia (1977) model is expected to lead to an
increase in the predicted amplitude of the winter helium bulge, both

because it increases the flow of helium from the summer to the winter

hemisphere in the thermosphere, and because it decreases the return

flow of helium in the exosphere,

)

Section II of this Addendum describes an investigation of the extent
to which use of the Jacchia (1977) model can improve the agreement be-
tween the predictions of our theoretical model and measurements of the
amplitude of the winter helium bulge measured by the ESRO-4 and OGO-6

mass spectrometers,



In addition to the inert gases, which are minor constituents of

the thermosphere at all altitudes below ~ 500 km,. atomic oxygen is

a minor S];;e.cies in the lower thermosphere (below ~140 km). That the
distribution of atomic oxygen in the thermosphere is sensitive to pheno-
mena other than photochemical pi‘ocesses and hydrostatic equilibrium
was first suggested by King (1964) and Johnson (1964). They discussed
the importance of horizontal transport of atomic oxygen from the summer
to the winter hemisphere and how it can' explain the observed decrease
in the fraction of molecular ions in the F-region in winter. Several
sources of data have confirmed this conclusion, Measure;ments using
the satellites Explorers 19 and 39 near, opposite poles at ~ 1000 km
altif‘:ude were used by Keating et al. (1971) to infer that the maximum
O concentration near 120 km altitude occurs at low latitudes in

the winter hemisphere. They pointed out that this winter enhancement
of O can result from the same type of meridional flow into the winter
hemisphere that produces the winter helium bulge (Keating and Prior,
1967, 1968). The fact that, at higher thermospheric altitudes, the
atomic oxygen maximum occurs in the sumimer hemisphere was attri-
buted to the fact that temperatures in the summer hemisphere exceed
those in the winter, Barlier et al. (1971) and Alcayde et al. (1974)
used incoherent scatter radar measurements and satellite drag data

to infer'a winter maximum of atomic oxygen in the lower thermosphere.
Donahue et al. (1973} gave an exhaustive discussion of OGO-6 observations
of the 5577 nightglow and their implications for the atomic oxygen dis-
tribution in the 80-120 km altitude range. They demonstrated that,

assuming that latitudinal variations ih the eddy diffusion coefficient



are not large enough to be dominant, the large latitudinal variations in
the density of O requires meridional flows of 10-50 m/sec at the 100 km
level. Offermann (1974) presented a collection of density and composition
data taken by instruments on various rockets; he showed that in the 120-
200 km altitude range, -the minimum O density occurs ~ 30 days after
summer solstice. He also demonstrated that at 150 km, the seasonal
variation of the n(O)/n(OZ) ratio is ~ 2 and is thus larger than vari-
a,t‘ions correlated with solar flux, geomagnetic activity or local time.
More recently, mass spectrometer data have been used to describe the
global variation of atomic oxygen concentrations. (See for examplé,
Hedin et al.,, 1973; Newton et al., 1975; Keating et al., 1976; Mauersberger
et al., 1976;von Zahn et al., 1977). These data have been incorporated
into the Mass-Spectrometer Incoherent Scatter Model by Hedin et al.

(1977).

Theoretical studies dealing with the global distribution of atomic
oxygen include the seasonal model of Mayr and Volland (1972), in which
both helium and atomic oxygen winter bulges were found to be produced
in the lower thermosphere by circulation, At higher altitudes, thermal
expansion was shown to be more important than circulation for O, leading
to 2 maximum of O inthe summer hemisphere above ~ 440 km altitude.
Johnson and Gottleib (1973) and Johnson (1973) demonstrated that a
meridional wind system that is required from thermal budget consider-
ations is adequate fo transport the needed quantity of O from the summer
to the winter hemisphere. Johnson concluded that, although the same

transport processes act on O as on He, the effect on O should be



smaller than that on He because the scale height of O is less than a
factor of 2 greater than the average atmospheric scale-' height in the
lower thermosphere. Finally, Mayr and I—Ia;:-ris (1977} presented a
theoretical model of the diurnal variations in thermospheric tempera=
ture, composition and winds., Using perturbation theory, they showed
that thermospheric winds have a substantial effect on atomic oxygen
below 200 km. They tend to shift the diurnal maximum of n(O) in the
lower thermosphere to times; earlier than would occur under the action
of hydrostatic equilibrium alone. A gradual phase transition occurs,
with maximum n(O) occuring at ~ 6 LT at 150 km and at ~ 14 LT at

300 km. Chemistry was shown to be of secondary importance in de-

termining the diurnal variations of n(O).

As part of our investigations this year, a studyl of the dynamics
of atornic oxygen has been carried out. Because atomic oxygen becomes
the major thermosplieric constituent above ~ 150 km, the numerical
model used in the study of He and Ar could not be used to study the
distribution of atomic oxygen. An interactive three-component model,
whose development was begun under funding by Aerospace Corporate
Programs for Research and Investigation, was used to investigate the
dynamics .of NZ’ O2 and O . The math'ema’cical formulation and imple-

méntation of this model are described in Sections IiI and IV.



I, USE OF THE JACCHIA (1977) MODEL IN DETERMINING THE
GLOBAL DISTRIBUTION OF THERMOSPHERIC HELIUM

The complete formulation of the three-dimensional theoretical
model was described in the original report (Straus et al., 1977). The
only modification made for the present calculations involved using
" the Jacchia (1977) model in place of the CIRA (1972) model for specifying
the temperature and background gas pressure in the 90-500 km altitude
range. Calculations were carried out for June solstice conditions with

2

values of F =92 and 140 x 10 2 W/rn2 Hz; thesze values allow

10.7
direct comparison to be made with the data taken by the ESRO-4 and

OGO-6 mass spectrometers. In order to isolate the effects df changes
in the background gas distribution, all calculations were carried out
for KP = 0 and eddy diffusion coefficient K =6 x 106 cmz/sec. In

describing the results of these calculations, we shall refer to the use

of CIRA (1972)as '"Model 1" and the use of Jacchia (1977) as '"Model 2",

Figure 1 shows the zonally averaged meridional velocity ir“e
across the equator for Models 1 and 2 for the two values of FlD 7

(Fositive v corres];;onds to southward flow.) In all cases, throughout

e

most of the thermosphere the zonally averaged motion is directed
toward the winter hemisphere; a small region of reversed flow occurs

at low thermospheric altitude. Generally, "ﬂ?e increases with I, o

because of an increase in the ion density with FlO 7 Ve does not

increase with I - as rapidly as do the pressure gradients. For

10,

. both values of F;q - the values of ¥, calculated using Model 2 exceed
those from Model 1; however, the increase is no more than ~ 10 m/sec,

and values of this magnitude occur only in the upper thermosphere, where

wind-induced departures from hydrostatic equilibrium do not occur.



Figure 2 shows contours of constant values of 10g10 { Prie ? g/cmB)

2

at 275 km at June solstice for F =92 x 10" 2 W/mz Hz calculated

10.7
using both Models 1 and 2. Both figures show isopycnics which a,x:e'
strikingly similar in their general features and shapes to those generated
by von Zahn et al. (1977) from data taken by the ESRO-4 mass spectrom-

eter. Comparison of these two figures and a more detailed tabulation of

the results indicate the following: ;

1) Model 2 produces a larger ratio of maximum to minimum He
density than does Model 1, although the global average He
density is essentially unchanged.

2) Model 2 produces helium density extrema at higher latitudes
than does Model 1.

3) Model 2 produces helium density extrema at very slightly

later local times than does Model 1.

All of these results are to be expected, The helium bulge ratio
and the latitudes of the helium density extrema increase because of
changes in the meridional flow. The local times of tl'le helium density
extrema increase because the Jacchia (1977) model places the tempera-
ture maximum at ~ 17 hours local time {and total density maximum at
1415 LT ), whereas the temperature maximum in the CIRA (1972) model
occurs at 1415 L'T, along with the.total density maximum, Thus, the
total p'r.ess‘ure extrema occur at slightly later local times in the Jacchia

(1977) model than in the CIRA (1972) model.

Figure 3 compares the calculated vertical distribution of the

helium bulge ratio with those given by the ESRO-4 empirical model

2

for F 5 F 92 % 10722 W/mz Hz and the OGO-6 empirical model for

10,



Fi0.7 % 140 x 10-‘22 W/'Inz. Hz. In each of the curves representing
theoretical result-s, wind-induced departures from hydrostatic
equilibrium cause the helium bulge ratio to rise rapidly from its

value 1 at 90 km to a maximum near 250 km. Above that altitude,
hydrostatic equilibrium prevails because molecular diffusion effects
dominate large-scale transport processes, and the bulge ratio
decreases at a rate dependent (;11 the temperature. Thus, the
behavior below ~ 250 ki is that which the empirical models attempt

to represent by spatially-varying lower boundary conditions, For a
fixed value of FlO. 72 the bulge ratio calculated using Model 2 exceeds
that resulting from Model 1 at all altitudes and leads to substantially
better agreement with the empirical models, Comparison of the OGO-6
model for FIO - =140 x 10722 W’/rn2 Hz with the theoretical calculations
1nd1c:ates that Model 2 yields a helium bulge ratio within ~ 15% of the
OGO 6 value in the 400-450 km altitude range, where the OGO-6 data
were taken., Similarly, the predictions of Model 2 are within ~ 15%

22

of the ESRO-4 model for F =92 x 10~ W/mz Hz at 275 km.

10.7
In summaeary ., We_have shown that use of the Jacchia (1977) model

to specify the ternperature and background gas pressure distributions

in a three-dimensional dynamical model of thermospheric helium leads

to better agreement with observational data than -does use of CIRA (1972)

(Straus et al., 1977). The calculated increases in the amplitude of the

winter helium bulge and the latitudes at which the helium density extrema

occur are primarily due to increased meridional transport of helium

from the summer to the winter hemisphere by large-scale winds, How-

ever, the fact that the winter helium bulge amplitude decreases with



increasing solar activity is not due to a decrease in wind speed with
solar activity, but rather to the increased effectiveness of exo spheric
transport, which carries helium back to the summer hemisphere. It
is also worthy of note that the amplitude of the winter helium bulge
appears to be an extremely sensitive function of the background gas
pressure distribution, so the observed substantial variations in the

helium distribution with geomagnetic activity are quite understandable.

10



11T, THE THREE-COMPONENT MODEL

In order to study the dynamics of the thermosphere, the model
treats the three main gases NZ’ OZ’ and O, coupled together by
collisional and chemical processes. The conservation of mass and
momentum equations are solved in a spherical shell with lower and
upper boundaries at 90 and 500 km, respectively. As in our earlier
work, the temperature field has been taken from CIRA (1972). Under
steady-state conditions, the equations of mass, and momentum con-

servation of the :'Lgl species in a spherical (r, 8, ¢ ) coordinate

system are:

Qapi/a¢+v.(p.v.)=s.-L. (1

1 ~1 1 1

Q(Bxi/aqb) t oy, .V, ot 2Q x v, =

—(l/pi)Vpi+(}.L/p1)V vlmvll(f-ﬂlnxl)
—Z ‘\J..’(v--v.) (2
j#i 13 ~ L ~]

Here, Q is the angular rotation rate of the earth, p is the density,
v is the velocity vector, g is the acceleration of gravity, p is the
pressure (pi = pikT/mi , where k is Boltzmamn'sconstant, T is

the temperature and m, is the gas molecular weight ), p is the viscosity,

11



Vi1 is the neutral-ion collision frequency ( viy = 2. 6x 107 I\/.t"1/2‘11:.L ,

where M is the gas molecu}.‘ar weight in AMU and n, is the ion number
density, taken from tlie empirical model of Ching and Chiu (1973) )x I

is the ion velocity, taken to be equal to { El‘s )b, where E is the
mass-average neuiral velocity and b is the unit vector in the direction

of the geomagnetic field.

The last term in equation 2 represents momentum transfer due

to collisions between neuiral species. We use

vij = k‘I’n‘.j /mi Dij N, (3

where N =73 By and Dij is the binary diffusion coefficient (Banks and
* -

Kockarts, 1973). The gravity term allows a transition from complete

mixing in the lower thermosphere (K> > _Di ) to diffusive equilibrium

in the upper thermosphere ( Bi >> K ). Here,

Bi = { ): nj/NDiJ. }"1 .

j=i

12



All of the calculations to be described here were carried out with a
single value of K = 6 x 106 cmzlsec. This circumstance is primarily
due to the expense involved in the computations. Furthermore, as
shown in our earlier v:}ork, a change in the globally wniform value of

K does not have an important effect on the global variability of the
thermospheric He density, Since the gases treated here have mole-
cular weights much closer to the average than does helium, the re-
sults should be even less sensitive to the value of K used, as long

as it lies in the range 106 - 107 cmz/sec.

The terms Si and Li in (1) represent source and loss terms
due to chemical processes (phc;todis sociation, photoionization, recom-
bination, etc.) The only processes of possible importance in the pres-
ent model involve oxygen chemistry. Atomic oxygen is produced by

photodissociation of O, in the lowest part of the tﬁermosphere by

2
solar radiation with wavelength A< 2424A. Because the recombination
of O to form O2 is a'three-body reaction, photochemical equilibrium
1s accompiished by eddy transport of atomic oxygen from its pc;int of
formation downward into the mesosphere, where recombination occurs.
This is an extremely complex process, and only investigations using
one-dimensional photochemical models have been carried out, Under-
standing of this process has not progressed to a point where oxygen
chemistry can be included in the present study. It is fortunate that

the inclusion of oxygen chemistry is not crucial in understanding the

global distribution of O in the thermosphere. The time required for

photochemical equ:{libriu.rn to occur at 100 km altitude is on the order of

13



1 month and increases with altitude (Banks and Kockarts, 1973). Thus
d{rnamical pr.ocesses with time scales less than this will dominate the
photochemical processes. This is certainly the case for diurnal
variations. As will be seen, the winter enhancement of atomic oxygen
il’:l the lower thermosphere can be understood as being a manifestation of

meridional winds, whose time scale for transport from one hemisphere

to the other is on the order of 1-4 days.

Fquations 1-3 are solved simultaneously for the 3 gases
using the spectral method described by Creekmore et al. (1975). Be-
cause of the large size of the system of equations involved, special
procedures for solving the coupled nonlinéar algebraic equations were

devised, tested and used extensively in this investigation.

The boundary conditions employed were that, at 90 km, all
velocities vanish and the densities of the 3 gases are those given in
CIRA (1972). At 500 km, the horizontal velocities v, are assumed

to have no vertical variation (i.e., avi/ oz = 0 at 500 km ).

14



Iv. RESULTS AND DISCUSSION

Computations as .described in the previous section were carried

=92 x 10-'22 W/rhz Hz and f‘or
22

out for equinox conditions with FIO 7

- 22
7-92X10

solstice conditions with T W’/m2 Hz and 140 x 10~

10.
“&*\T/J.‘Ja2 Hz. The smaller value of Fio. 7 was chosen to allow direct
comparison with the ESRO-4 measurements, whereas the larger value
corresponds to those of OGO-6. The horizontal and vertical winds thus
calculated are similar to those discussed in our first report (Straus et
al., 1977). In this report, we shall describe the density distributions

of the three major gases in some detail, with emphasis on wind-induced

departures from hydrostatic equilibrium,

Figures 4-9 show contours of the natural logarithm of the density

2 OZ and O at several
22

altitudes under spring equinox conditions for F

(gm/cms) of the atmospheric constituents N

2

=92x 10 °° W/m"“ Hz.

10.7
Figures 4-6 show results for hydrostatic conditions; whereas Figures
7-9 illustrate complete calculations, including the effect of wind-induced
diffusion. Comparison of corresponding figures for the hydrostatic

and non-hydrostatic calculation shows important effects in the lower
thermosphere. Molecular oxygen and nitrogen show some departure
from hydrostatic equilibrium below ~ 200 km altitude, the departure
being larger for O2 than for Nz. Since C)2 has a molecular weight
larger than the average (which is close to that of I\T2 in the lower
thermosphere) this is to be expected. The effects of winds are large
enough to movethe position of,kmaximum n( O2 ] and n( N2 } away

from the equator in the lower thermosphere and to generzlly change the

shapes of the contours, although the mean density at a given altitude is

15



essentially unchanged. Furthermore, the local times of maximum
density (phase) of N, and O, are later in the non-hydrostatic cases
than under hydrostatic conditions. Above ~ 200 km, the effects of
vertical motions on the N, and 0, densities become negligible,

and hydrostatic equilibrium prevails,

Figures 6 and 9 show that departures from hydrostatic equili-
brium are more substantial in the case of atomic oxygen than for N2
or O,. Below ~200 km, the atomic oxygen density has a pronounced
maximum at ~ 13 hours local time on the equator and strong minima
at high latitudes in both hemispheres. The region from 200-300 km ‘
displays a transition to hydrostatic equilibrium, -with the effects of non-

hydrostaticity at lower altitudes being still visible at 470 km, especially

in the asymmetry of the diurnal variation.

Data relevant to global v.ariation of the atomic oxygen density at
equinox have been collected by several satellite-borne mass spectro-
meters. Hedin et al. (1977) have used data from several satellites to
generate the Mass Spectrometer-Incoherent Scatter (MSIS) Model,’
Comparison of this m;'Jdel which calculated results presented here for
atomic oxygen shows reasonably good agreement, especially in light of
the uncertainties in several relevant input parameters, lower sgpatial
resolution in the theoretical model, ar;d extrapolations in the MSIS
m(?del to altitudes below those at which data were taken. Due to the
neglect of oxygen chemistry, the global mean n{ O ) is generally lower
in the theoretical model than in MSIS. However, the global variations

of n{ O } at a fixed altitude are similar in both magnitude and geographical

16



distribution, For example, at 120 km altitude, both the theoretical
model and MSIS show minimum n(O) at high latitudes in both hemis-
pheres and a broad region of larger n{O) near, and centered on, the
equator. At 140 km, the MSIS model shows a 50% variation in n(O),
whereas the theoretical model shows a 40% variation. Departures
from hydrostatic equilibrium are clear in MSIS at all altitudes below
~ 400 km, with a broad transition region in the 200-400 kin altitude
range.
Figures 10-15 compare the hydrostatic and non-hydrostatic
distributions; of NZ’ C)2 and O at several altitudes for June 'solstice
conditions with F ;. =92 x 107

culations, the NZ. and O2 distributions show some effects of wind-

2 W/mz Hz. As in the equinox cal-

induced departures from hydrostatic equilibrium. In the lower thermo-
sphere, winds drive the positions of the extrema of nf N2 )} and nf Oz )
to higher latitudes and somewhat later local times than those calculated
under the hydrostatic assumption. This behavior is similar to that
described by Straus (1977) for thermospheric argon. Furthermore,

the amplitudes of the global variations of n ( N2 ) and n( ‘02 ) are in-
creased in the full calculation, relative to the hydrostatic calculation.
For example, at 120 km altitude, the ratio of maximum n{ N2 ) to
minimum n( N2 } , to which we shall refer as R( NZ ), is increased
from ~ 1.17 to ~ 1.30; similarly, R( O2 ) at 120 km is- increased

from ~1.18 to ~ 1.42. The global mean values of n{ N and n{ O

2 ) 2 )
are essentially unchanged. At 185 km, the corresponding values for
R NZ. ).are 1.90 and 2.30, and those for R( C)2 ) are 2.04 and

2.179,

17



Above ~ 200 km, molecular diffusion effects become larger,

and the N, and Oz distributions become more nearly hydrostatic.

2
The contours shown in' panels d, e amnd f of Figures 10, 11, 13
and 14 show that hydrostatic equilibrium clear.ly holds above this
altitude., Furthermore, the scale heights of N‘2 and 02. are small
enough that these species are quite sensitive to global temperature‘
variationsin the upper thermosphere, Thus, a transition region exists
in the 200-300 km altitude range, above which the global distributions

of n( N2 } and n( O strongly resemble that of the temperature.

2 )
Atomic oxygen is greatly affected by transport by global-scale
winds,leading to a winter bulge of O in the lower thermosphere. Com-
parison of Figures 12 and 15 indicates that winds drive atomic
oxygen from the sumimer hemisphere, where the n{ O ) maximum
occurs under hydro_static conditions, to the winter hemisphere. The
calculations indicate that this winter enhancement of O exists even
at the lowest level in the model, 91 km, where the maximum n( G )
occurs at - 30° latitude, 8 hours local time..The global maximum
n{ O ) at June solstice at 120 km altitude occurs at ~ 1b hours local
time, - 30° latitude. With increasing altitude, the 'ma.ximum value
of n(O) ata given altitude moves towards the summer hemisphere
and later local time. It reaches the equator at ~300 km altitude,
where the local time of maximum n{ O ) is ~ 13 hours. The slow
transition with altitude of the location of maximum n( O ) is consistent
with its relatively long scale height; atomic oxygen is less sensitive to

global temperature variations than are N2 and '02' (In the case

18



of the V;ery light gas He, the transition effectively does not occur at
all, and the mé,ximum n {( He ) occurs at very high winter latitudes

in the early morning hours.) The amplitude of the winter enhancement
of O, measuredby R( O ), is shown in Table 1 as a function of alti-

22 W/mz H=z.

tude, for calculations with FlO. 7 =92 and 140 x 10~
(The contour plots for the latter value of FIO. 7 are given in Figures
16-18.) This table indicates that R{ O ) below ~200 km increases
slightly with FlO. 7 but the increase is not significant., At higher
altitudes, the ratio is less meaningful as a measure of the winter

atomic oxygen bulge, since the extrema of n{ O ) occur near the

equator, and the winter bulge of O does not really exist.

The results of these calculations can be compared directly
with data taken by satellite-borne mass spectrometers. Von Zahn
et al. (1977) give contour plots of the global distribution of N2 and
O at 275 km altitude under June solstice conditions with F =

10.7
92 x 10722 W/mz Hz., Comparison of these figures with figures 13d
and 15d shows very good agreement, For N,, the local times of
the extrema of =n( N‘2 ) are faithfully predicted by the theoretical
caiculations. The latitudes of the extrema are somewhat closer to the
equator in the theoretical model than in the empirical model; because
N2 is sensitive-to the temperature distribution, this disagreement is
probably due to the position of the temperature extrema in the CIRA
(1972) model. - In the case of O, the ag-re;ement is quite excellent,

considering that the small-scale features shown in the figure of von

Zahn et al. cannot be resolved by the theoretical model. The local
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TABLE 1

Ratio of Global Maximum to Minimum n( O ), R{O)

Altitude ( km ) R(O), Fiy 4 =92 R(O), Fy ;=140
105 ' 1,22 1,22
119 1.41 1.46
143 1. 64 1.73
185 1.83 1.89
260 1.91 -~ 1.73
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times of the extrema of n{ O ) are well represented, and the lati-
tudes of the extrema of n{ O ) agree well. The value of R{ O ) is

~2.0 in both the theoretical and empirical models.

Similar agreement exists between the theoretical model and
the OGO-6 empirical model (Hedin et al., 1974). Hedin et al., show
contours of n{ O ) at 450 km under June solstice conditions with

2

- 140 x 10722 W/,rn2 Hz. Comparison of the plot with Figure

F10.7
18f (470 km ) shows that the theoretical model predicts the correct
location of the n( O ) extrema near the equator. Furthe'rmore, the

values of R( O} are very nearly équa,l, 2.7 for the OGO-6 model

and 2.9 for the theoretical model.

As mentioned earlier, the MSIS empirical model {Hedin et al.,
1977) combines density data taken by several satellite-borne mass
spectrometers. The general features of the distribution of atomic
oxygen in the MSIS model are similar to thoseof the ESRO-4 a1"1d
OGO-6 models. The MSIS model, like our theoretical model, shows
that the winter ehhancement of atomic oxygen extends to very low
thermospheric altitudes. The maximum n( O ) occurs at middle
latitudes in the winter hemisphere, while the minimum n( O ) occurs
at high summer latitudes. In the 200-400 km region, the position of
maximum n( O ) shifts towards the summer hemisphere, in response
to the high temperature there. Finally, as in the theoretical model,

R({ O ) is relatively insensitive to F 7 increasing only slightly as

10,
"Fjg 7 isincreased from 90 to 150 x 10722 W/mz Hz. (The global

average value of n( O ), of course, increases with FlO = )
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Comparisons of the results of the theoretical model with data
that have not been included in global empirical models may also be
made. There is a large amount of this type of data from both rockets
and satellites, but most of it deals with absolute ‘Ineasurement of
composition or ratios of the density of various species at a particular
geographical locale, time of day, day of year, etc. The sources of
data directly relevant to the present investigation, i.e., the seasonal
variation of the atomic oxygen distribution, are, in fact, quite limited.
Offermann (1974), in a discussion of composition data obtained from
rocket experiments in the altitude range 120-200 km, finds that there
is a strong winter enhancement, with R{ O )~ 1.9 at 200 km. This is
in good agreement with the result of the theoretical model, as given
in Table 1. Finally, Mauersberger et al. (1976) have discussed data
taken at high northern latitudes in the winter and summer of 1974 by
the open source neutral mass spectrometer on the AE-C satellite. They
indicate that the ratio of n{ O ) at ~ 60° latitude in early February to
that in late June is ~ 1..5 at 300 km, eventually crossing 1.0 at
~ 375 km. The results of the theoretical model are in resonably good

agreement with these findings.
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V. CONCIL.USIONS

In this report, we have described the continuation of theoretical
studies of minor constituents in the thermosphere. Use of the Jacchia
(1977) model for specifying the background gas pressure in clur two-
component model dealing with the distribution of thermospheric helium
leads to considerably better agreement of the model predictions with
observational data than we had obtained in previous calculations using
CIRA (1972). A new model of NZ’ OZ and O was applied to a study of
the global distributions of these three gases, with particular emphasis
on the seasonal variation of atomic oxygen. The model correctly pre-
dicts a winter enhancement of atomic oxygen in the lower thermosphere,
with the position of maximum n{(O) gradually shifting towards the
summer hemisphere in the.thermopause region. Compariscn of the model
results with observational data shows generally good quantitative agree-

ment, especially in light of the relatively low spatial resolution of the

model,
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Figure 1.

Figure 2.

Figure 3.

Figure 4,

FIGURE CAPTIONS

Zonally averaged meridional wind speed at the equator

calculated for F - = 92 and 140 x 10-2"2 W/rnz Hz

10,
using Models 1 and 2,

Contours of constant values of 10g10 ( Prie g/cm3 ) at
275 km altitude at June solstice for FlO. 7 = 92 % 10"22
W/rn2 Hz.
a. Modell
" b, Model 2

Comparison of the He bulge ratio as a function of alti-

tude as predicted by Models 1 and 2 for two values of

i, 7.with the empirical models based on data from the

ESRO-4 and OGO-6 mass spectrometers.

Contours of #n ( Py ? g/cm3 ) at spring equinox for
2

hydrostatic conditions with Fig.7 =92x lO_ZZW/mZ Hz.
a. 119 km
b. 143 km
c. 185 km
d. 260 km
e. 365 kun
£, 470 km
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Figure 5. Contours of fn Po. * g/cm3 ) at spring equinox for
2

hydrostatic conditions with FlO 7= 92 x 10-22""\:“/1'112 Hz,
a. 119 km
b. 143 km
¢c. 185 km
d. 260 km
e. 365 km
f. 470 km
Figure 6. Contours of fn ( PO g/cm3 ) at spring equinox for

hydrostatic conditions with Fio.7=92x 10_22W/rn2 Hz.

a, 119 km
b. 143 km
c. 185 km
d, 260 km
e. 365 km
. 470 km
Figure 7, Contours of fn ( pNz ) g/cm3 ) at spring equinox for

non-hydrostatic conditions with Fig.7792x% IO_ZZW/mZI—Iz.

a. 119km
b, 143 km-
c. 185km
d. 260 km
e. 365 km
f. 470 km
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Figure 8. Contours of &n ( PO~ g/crn3 } at spring equinox for
2

non-hydrostatic conditions with F,, =92 x ].O-Z'ZW/m2 Hz.

a. 119 km
b, 143 km
.c. 185 km
d. 260 km
e. 365km
f. 470 kkm
Figure 9. Contours of fn ( Py ° g/crn3 ) at June solstice for hydrostatic

conditions with FIO 7 = 92 x 10'-2'2W,z\3'/r1c12 He=.

a. 119 km
b, 143 km
c. 185km
d. 260 km
e. 365km
f. 470 km
Figure 10. Contours of n { pNZ, g/c:m3 ] at June solstic'e for hydrostatic
conditions with F,, - =92x IO_ZZW/mZ Hz.
a. 119 km
b, 143 km
¢. 185 km
d. 260 km
e. 365 km
f. 470 km
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Figure 11, Contours of fn{ PO g/cm3 ) at June solstice for hydrostatic
2

conditions with T 7 = 92 x 10_2'21:’\5"/1'112 Hz.

10,
a. 119 km
b, 143 km
c. 185km
d. 260 km
e. ‘ 365 km
f. 470 km
Figure 12, Contours of o ( py » g/cm3 ) at June solstice for hydrostatic
conditions with F,, . =92 x 1022 W/m® Haz.
a, 119 km
b, 143 km
c. 185 km
d. 260 km
e. 365 km
f. 470 km
Figure 13, Contours of fn ( pNZ, g/cm3 } at June solstice for non-
hydrostatic conditions with FIO. 2 =92x% IO-ZZW/mZ Hz.
a. 119 km
b. 143 km
c. 185km
d. 260 km
e. 365km
f. 470 km
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Figure 14, Contours of n ( PO.? g/cm3 } at June solstice for
2

non-hydrostatic conditions with Fio0.7 7 92 x 10-22W/m2 Hz.
a. 119 km
b. 143 km
c. 185 km
d. 260 km
e. 365km
f. 470 km
Figure 15. Contours of fn ( PO * g/cm3 ) at June solstice for
non-hydrostatic conditions with Fi9.7 7 92 x IO—ZZW/mZ Hz.
a. 119 km
b. 143 km
c. 185 km
d. 260 km
e. 365km
£, 470 km
Figure 16, Contours of fn { py » g/cm3 )} at June solstice for
2

- 2
non-hydrostatic conditions with F10.7 = 140 x 10 22"W/m Hz.

a. 119 km
‘r;:. 143 km
c. 185 km
d. 260 km
e. 365 km
f. 470 km
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Figure 17. Contours of n( py g/cm3 } at June solstice for
2

non-hydrostatic conditions with Fio.7 = 140 x IO_ZZW/mZHz.
a. 119km
b, 143 km
c. 185km
d. 260 km
e. 365km
f. 470 km
Figure 18, Contours of & ( p , g/cm3 ) at June solstice for
non-hydrostatic conditions with Fio.7=140x 10~22'W/m2Hz.,
a. 119 km
b. 143 km
c. 185km
d. 260 km
© e, 365 km
£, 470 km
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) 5 ,
ot S 75 75 o 13 60  -2.970%5E ¢0}
:ﬁf-.ao -_ v 65, -2.96678F +0}
@ 70.  -2.96300€ +01
7%, -2 .
2 25 sl - 2.95922¢ +01
60 e Y : 75 — B0, -2,95%45E.0!
' O T e e 5. 2.95167F syl
S T e e e _ 90,  -2.94789€+01
S T ——— 98, -2.94412€ 401
| ! I ! ! o | f | i [ 100 2990340
20 40 60 .80 1.00 1.20 1.40 1.60 1.80 2.00 220 10
LOCAL TIME
&3
oq



ATMOSPHERIC DENSITY

CONTOUR LEUELS

MOLECULAR OXYGEN 2600 KM 10.7 CM FLUX= 92,0 DAY 80,
l l ‘55 l I l o ‘ I ' STYHBOL LN DENSITY
0 50 ( e “-'f 0," -3.49692E+01
' . S, -3.43919€+01
60 \ 10, -3.43143€+01
18, ~3.42371E+01
A 40 20,  -3.41598€+0}
25.  -3.,40824E 0
30 \ 30,  -3.40050€ +01
3%, -3.39277€+01
0 40.  -3.38503€+01
0.00 } ' 45, -3,37730E+04
W } 50,  -3.36956E+0!
9 3. -3,35182€01
= 35 60.  -3.35409€+01
=230 65,  ~3,34635£+01
< 70, -3.33861€01
78, -3,33088€+01
45 80.  -3,32314E€ +0!
=80 85,  -3.31540€ +01
.90, -3,30767€+0)
93.  -3.29993€ 01
| | i I I I I I l I I y [ 100, .-3.29219€ 401
20 40 60 .80 1.00 1.20 1,40 1.60 1,80 2.00 220 10 . -,
LOCAL TIME 0. e
% .
; @) %,
%%
P
&%
oo @
i)



v @
=} 2
A
%
ATMOSPHERIC DENSITY EAA
=) o COMTOUR LEVELS
MOLECULAR OXYGEM 365.0 KM 10.7 CH FLUX= 92.0 vl
J ' ! | | ' ' ! - | SYMBOL LN DENSITY
2 ] 50 ”/_.wm— B0—— T Jo ¢, -3.9%194E€ 0}
0 ‘ T . S. - 3.93854€.0¢
o / \ — 10, -3.92513€+01
15.  -3.91173E.01
70 85 2 20, -2.89833E+01
T 25, -3,88492f «01
.30 30, -3,82152E+0)
35,  -3.8%8I11E »01
5 15 40,  -3,84471E 0}
45, -3,

0.00 - 45 3.83131E +0!
L S0,  -3.81790F + 0}
(.3) 55.  -3.804D0E +01
po ?5 ISJ 60.  -3.79110f +01
(]

- =a30 = 8% ~3, 72269 +01
a , 720, -3.76429 «0)
75, - 3.7%086€ +01

30
80, - 3.73748E.01

. 6 79 -

60 Q\\ -—_--__-—// 83. 3,72408¢ +0)
— T 90, - 3.71067€+01
_— 95,  -3,69727€ +01
[ | I I | I | { | I i , 100 3683866 .01
.20 .40 60 .80 1.00 1.20 1,40 1.60 1.80 2.00 2.20 10
LOCAL TIME

8¢
81


http:3.73748CE.01

ATMOSPHERIC DENSITY

MOLECULAR OXYGEN 470,0 KN 10.7 CM FLUX= 92.0 DAY  80.

CONMTOUR LEVELS

STYMBOL LN DENSITY

,
10 N e > PP L 0. -4.45929€+01
. S, -4.44062€ o1
80 o 10.  -4.42196€ +01
1S, -4,40329€ +01
20, -4,38462€ 401
25, -4.3639%€+01
% 30.  -4,34728£ +0)
35, -4.32862€+01
40, -4.30993E+01
0,00 45, -4.291268€ 01
" 50, ¢ -4.27261E+01
Q 53, -4.23393€ 0]
- 60.  -4,23326€+01
=430 65,  -4.21661E +01
g 20, -4,19794€.+0
75.  -4.17928€ +0}
8.  -4.1G0GIE 01
" 83.  -4.14194E .01
90,  -4.12327€.01
- ‘ - 95, -4.10460€ +01
! | | i | | | | I 100.  -4,08%94E +0)
20 A0 60 80 00 120 140 160 180
LOCAL TIME 5
%%
A
iy %


http:4.08594E.01
http:4.3472eE.01

ATMOSPHERIC DENSITY

RTOMIC OXYGEN 119.0 KM 10.7 CH FLUX= 92.0 DAY 80.

«30

w
S
- 73 7’3
.#:-"'.30
a
4
\20 287 7,
-60 — —— //

20 40 £0 80 1.00 1.20 1.40 160 1.80
LOCAL TIME

®g
814

%

1
39,
A
‘%@m s
37
S‘l‘l‘ﬂ% LN DENSITY
0. -2.”U6%E+0
5. -2.21122€ <01
10, -2.71079€ +01
1S.  -2.71036€ +0}
20,  -2.70993€+0|
25, -2,709%0€+01
30,  -2.70907€ +01
3%,  -2.70869E+01
40.  -2.70820€+0!
45, -2,20777€ +D)
50, -2.70734E +0
55,  -2.7C69)E +0
60. -2,70648E+0!
63,  -2.70605E +0)
20, -2.70%62€ +0)
73, ~2.70519€ «0)
80.  -2.7047SE+01
0S5,  -2.70432€ 0]
90,  -2,70389€ +0]
9%,  -2,70346E 0}
100.  -2,70303£ +0l



10

a9

60

30

- 060

319

ATOMIC OXYGEN

ATMOSPHERIC DENSITY

143.0 KM

10,7 CM FLUX= 82.0

DAY 80,

1.20 1.40
LOCAL TIME

1.60

2.00

2,20

10

CONTOUR LEVELS

SYMBOL
0.
5.

10,
15,
20,
25.
30.
335,
40,
3.
30.
55,
60.
&5,
0.
73,
80,
a5,
90,
93, -
100,

LN DENSITY
-2.8635%2E «0}
~-2.86265€ + 0t
- 2.86178€ +01
-2.86092€ +0!
-2.86005€ +0!
-2,85919€ « 01
-2.83832€ +01
-2.83746E «0
-2.85659¢ 01
-2.859373E « 0}
- 2.85486E +0)
-2.83400E «0}
-2.B3N3IE 01
-2,8%9227€ 01
~2.85140L + 0}
- 2,8%9054€ «0}
-2.8496 7€ 01

2.84880f +01

-2.B4794E +(}

-2.84707€ « (1)
~2,84621E+0}



.30

(=]
8

LATITUDE,
S

:

322

ATMOSPHERIC DENSITY

ATOMIC OXYGEN 185.0 KN 10,7 CM FLUX= 92.0 DAY 8D,
| I I } I | ] I
- 55 b 2+]
2 40 ; S0 e B

20 40 60 80 100 1.20 1,40 1.69
LOCAL TIME

CONTOUR LEVELS

SYRBOL

0.

3.
10,
13.
20.
235,
30,
3s.
40,
43,
30,
S3.
60,
65,
20,
3.
80.
83,
¢,
9.

100,

LN DENSITY

- 3.05919€ «0|
-3,05744F +0}
-3.05360E+01
~3.09393€ «01
-3.05217€ «Q)

~3,0%042E +0)
-3.04867€ +01
-3,0469E +01
-3,04316E +01

- 3.04340¢ +0}
-3,04165€ +0!

-3,03989¢ +01
-3.03814€ +0|

-3.03638€ +0)
-3.03463E +01
-3,03208¢ +01
-3,03112€ +01

-3.02937€ +0t
-3,02761€ + 01

-3,02586€ + 01

-3.02410€ «01



P9
Bt

10

'30‘

g

LATITUDE

:

ATOHIC OXYGEN

ATMOSPHERIC DENSITY

260.0 KM

10.7 CM FLUX= 92.0

DAY 80,

b2

\
i

|

-
-

I | ]
/
s .
g
/ [1” ”/"-‘/
7
10

/
//

as}

E
-

o

A\ -
\\ . —

\\:“\x

| ! I I | | | ! ] :

40 80 1.00 1.20 1.40 1.60 1.80 2.00 220 10 -

LOCAL TIME

CONTOUR LEVELS

SYMBO.
0.

LN DENSITY

~3.28157€ «01
~3.27797€ 01
~3,27437E+01
=~3.22072E+01
-3.26717€+01
=3.26357¢ +01
~3.23997€ + 01
-3.23637€ 01
~3.2%277€+0]
=3.249917€+0}
~29557E+O8
“3.29197E «0}
~3,23837€ +0)
~3.23477€ +0}
=3.23117€+01
~3.22797€ +0)
=3.22397€+01
~3,22037€ +0)
~3.21677€ +01
-3.2107€ 01
~3.20957€ « 0}




ATMOSPHERIC DENSITY

ATOMIC OXYGEN 365.0 KM 10.7 CH FLUX= 92.0 DAY  80.
! | I | I

[
% contour LEVELS

SYMBOL LN DENSITY

10

.30

g

S

- LATITUDE

2

0, -3.32936£+01

S, -332290€-01
10.  -3.51660€ +0!
15, -3.31022E+(1
20,  -3.30384E «0)
25.  -3,49746E+01
34, - 3.49100E «0)
33,  -3,48470€ 0]
40, ~3.47833€ 0}
43, -3.47193E .01
50, -3.46337E01
35, -3,43919€ 01
60. -3.43261E+01
B3, ~3. 44643 «0)
70, ~3.494005E + ()
73, -3.43367E 01
80,  -3,42729E+01
a3, - 3,42091E « 0|
90, - 341453 « 0}
93. -~ 3.40813E + 0}

. .20 0 60 80 1.00 1.20 1.40 1.60 160 2,00 2,20
LOCAL TIME

100. - 3.40178E « 01



19
3

3t

10

«30

LATITUDE _

8

ATOMIC OXYGEN

ATMOSPHERIC DENSITY

470.0 KN 10.7 CH FLUX= 92,0 DAY 80,

| I | I | I

CONTOUR LEVELS

SYMBOL LM DENSITY

8

I

0 0
33 73 W]
35 7S 73

65, -3.67690€+0}

0. -3.79597E+01

s, -3,78682F +0!
10. -3.27767E+01
15,  -3.76851E+0t
20,  -3.73936E+0}
23,  -3.75021€ «0t
30,  -3.74106E+0)
35, -3.73190€+01
40, -3.22275E+01
48,  -3.71360€ +01
S0,  -3,70444€ +0]
53,  -3.69529€ «0)

70.  -3.66783E+01
N 7S, -3.65868€ +0}
45 W RN 80.  -3.64952€+01
SO N 8S.  -3.64037¢+0)
J 80, -3.63122€+01
I | I

_—" 95,  -3,62206¢ +01
i | | | P~ 100,  -3.61291€+01
.80 1.00 1.20 1,40 1.60 1.80 2.00 220 10

LOCAL TIME



: ' z
ATMOSPHERIC DENSITY %%,

MOLECULAR NITROGEN 112.0 KM 10.7 CH FLUX= 92,0 DAY B0,

| | . I | | | | ' | l ' SYMBOL LN DENSITY
" ~:____'-‘“ “‘“w :‘_‘ ‘__..___ _ 0. -2.30306f «0!
[ S.  -2.30213€ +0!
) 10, -2.30119€+01
15.  -2.30026E +01
20,  -2.29933E+0}
28, -2.29840€+0
30, -2.29746E+01
38, -2,296%3E 0
40,  -2.29360E+0)
45,  -2.29467€+0)

CONTOUR LEVELS

0.00
w 50, -2.29373E+0!
C___Z; 5%,  ~2.29280€ +0)
= 60, -2.29187€+01
P -.30 65,  -2,29093€ 0l
<_IJ 70,  -2.29000F +01

75, -2.28907€ +0}
: 80, -2.28814E+01
e DT : 8%. .-2.208720€+0!

Rt e e

8

e —

R 90. -2.28527€+0)

_— ; ; 93, ~2.205934E+0)
100, ~2.20441E +0}

20 40 60 80 100 1.20 1,40 160 1.80 200 220 10
LOCAL TIME

el
gtd


http:1o.-2.29441f.oI
http:2.28627C.01

ATMOSPHERIC DENSITY

CONTOUR LEVELS

MOLECULAR NITROGEN 143.0 KM 10,7 CM FLUX= 92.0 oAy 80,

0.
S.
“10.

15.
20.
23.
30.
33.
40.
43,

g

59,
60.

2

70,

LRTITUDE

B

1.20 1.40 1.60
LOCAL TIME

g

STHBOL

LM DENSITY

-2.52221E +01
~2.52044E +01
-2.51867€ +01
-2.31690€ +01
-2,51514€ +0}
-2.31337€ +01
- 2.51160€ +0t
~2,30383€ +0}
-2.30806€ +0}
-2.50629€ +01
-2,50452€ +0t
-2.50273€ +01
- 2.50098€ +01
~2.49921E +0)
~2.49744E +01
-2.4936 7€ +01
-2.49390€ +0}
~2.49214€ +0}
-2.49037¢ +0t
-2,48860€ 01
-2.48683€ +01



27
3tar

LATITUDE

8

8

B

40

60

ilw

1.20 1.40
LOCAL TIME

%%
Y
» B
») rd,
2%
ATMOSPHERIC DENSITY LA

_ coﬁam@ LEVELS

MOLECULAR NITROGEN 185.0 KM 10,7 CH FLUX= 92.0° oAy 8o, L y

STRBOL LN DENSITY
0. -2.82179€ +0|
5. -2.8182%3€+01
10,  -2.81470E +01
15,  -2.81116E «0)
20.  ~2.80761E +0)
25, -2,80407E+0l
30, -2.80052€ +0}
35, -2.79698€ (1
40, -2.79343E+0}
4%,  -2.79988F +0]
50, -2.78634€ «0)
55, -2.7B279€ «0}
60,  -2.7792%E .01
6%, - -2.77%70€ +0}
70.  -2.27216€+0}
?5. -2.76BB1E +0f
80.  -2.76507€ +0!
85.  -2.76152€ «0/
—— o 90. -2,75797€ +0]
T . """“M 93. ~2.75443E 01,

| | I 100,  -2.7%088€ +0t


http:2.76152fE.0J
http:2.799881E.01
http:2.7969'8C.01
http:2.80407E.01

ATMOSPHERIC DENSITY

MOLECULAR NITROGEM 260.0 KH 10,7 CH FLUX= 92.06 DAY 80,
| | ] | I f |
2 45
10
v
15
.30 e |
\
] i \
! |
0.00 — |
L ! f
S |
P s
—t
+——'.30 —
o
-
-60 —
| ] | | I I I I |
20 A0 B0 80 1.00 1.20 1.40 1.60 1.80
LOCAL TIME
=
-4 .5
g

CONTOUR LEVELS

SYMBOL
0.
5.

10,

15,

20,
23.
30.
35,
40.
43.

100,

LN DENSITY
-3.20083E +01
-3,09370€ « 01
-3.18697E +0}
=3.17944€ + Q)
=3.17231E 0L
-3%,16318E + 0
= 3.15803E +01t
~3.15092E +0)
-3.14379€ .01
-3.13666E +01
-3,12933E+01
-3,12240E «01
- UB27E+01
-3.10814€ +0)
+3.1010t€ +0)

- 3.09388€ +01
- 3.08675€ + 01
-3.07962€ «0}
-3.07249€.01
"-3.06336€ +01

-3.03823¢ +01



%

QTMOSPHERIC DENSITY % CONTOUR LEVELS

MOLECULAR NITROGEN 363.0 KM 10.7 CHM FLUX= 92.0 DAY 80,
} I | " I | | i ! I I SYMBOL LM DENSITY
- = 60 -—-—--—~ﬁ 43| 0. -3.64068E+01
10 5. -3,62850€ «01
/ 10.  -3.61633F +01
69 /_\ 15.  -3.60415E +01
20 85 0 20, -3.59197€+0
25, -3.57979€+01
.30 30,  -3.567BIE +01
35, = 3.55%43€ +01
7% 80 40,  -3.5432%€+0
45,  -3,53107€ 01
wo.oo \ ) 50.  -3.31889€+0)
Q SS.  ~3,50671E «0
E—D 75 7S 60. -3,494%33E +01
=-,30 65.  -2.48235£ 0}
a 20.  -3.47617€ +0)
" \ " 75, -3,4%799€+0}
80,  -3.44%981F «0}
-89 s%]j——// 85.  3,43363E +0)
90,  -3.42146E+0
i 9%, -3,40928¢ 01
| 1 | I I | I I t | I o, 100 -3.3970600)
.20 A0 .60 .80 1.00 1.20 1.40 1.60 1.80 2,00 220 10
' LOCAL TIME

<y
814


http:3.39710.01

ATMOSPHERIC DENSITY

MOLECULAR NITROGEN 4700 KH 107 CM FLUX= 92.0 DAY 80,
I | t |

CONTOQUR LEVELS

STMEOL LN DENSITY

2 0. -~4.087B9E 0}

10 5. -4,07{08€ +0]
80 — 10, -4.09426E +01
15.  -4,03745€ +0}

20,  -4,02063€+0)

2%, ~4.00382€ 01

30— 30.  -3,98700€ +0t
3%, -3.97019€+0!

40,  -3.95337€+0}

0.00. -~ 45.  -3,93656E 0!
W 50,  -3.91974E+0}
3 S, -3,90293 01
- €0.  -3.88612£+0)
=30 — 65.  -3.86930F +01
fﬁ 20, -3.85249€+0]
7%, -3.83367€ «0)

80.  -3.81896€+0!

8 - 85. - 3.80204€ +0t
90,  -3.76923E+01

95, -3.76041E+0)

100, -3.73160F +0t

1.20 1.40
. ol LOCAL TIME
%o
?

3L
A
<0
5



ATMOSPHERIC DENSITY
MOLECULAR OXYGEN H9.0 KM 107 CM FLUX= 920 DAY 80,

LN DENSITY
~2.45261E +0L
~2.435122ZE +(}
-2. 44983 + (1
-2.44844€ +0}
-2.44706E +0]
~2.44367€ + 01
=2.44428E + 0t
~2.44289€ +01
~2.44130€ « 0!
=2.49011€ + 01
-2.43872E +0}
-2.43733€+01
~2.43594E +0f
- 2.43455€ +01
-2.43316€ +01
~2.43177E 01
-2,43036E +0f
-2,42899€ « U}
-2,42760F 01
~2.42621E + 01

~2,492482€ +0}

10

.30

=

LATITUDE
8

B

20 A0 60 80 100 1.20 146 1.60 190 200 220 30 !
LOCAL TIME

eg



ATMOSPHERIC DENSITY

MOLECULRAR OXYGEN

143.0 KH

I

10.7 CH FLUX=

92.0

.30 —

P e
——

——

qg
Bry

o
1.20

1.40
LOCAL TIME

CONTOQUR LEUELS

STHMBOL

30.

80.

LM DENSTTY
2.69351€ +01
-2.69106E »01
2.68861€ +0)
-Z2.68615¢E «01
-2.68370€ «0}
-2.68125F «0}
- 2.67880fF 01
* 2,676 34€ <0}
2.67309 (1
~2.67144€+01
2.66899¢ +0!
-2.666%33¢ +0}
-2.66400€ +0)
2,8616 3¢t «0)
- 2,65918¢€ +0}
= 2.639672¢ «0)
+2.65427€ .08
2.65187¢ «ul
2.649937F +0t
-2.64691E + 01
2,64446¢ <0}



08
gt

30

8

LATITUDE

g

B

HOLECULAR OXYGEN

ATMOSPHERIC DENSITY

185.0 KN

10.?7 CH FLUX= 92.0

DAY 80,
|

g’ﬂ

a5

1.20 1.40
LOCAL TIME

1.60

.
{2

@ ONTOUR LEVELS

SYPBOL
0.
5.
10,
15,
20.
235,
30.
335,

LN DENSITY
-3.02748E +01
-3.02309€ +0}

-3.01870€ +01
-3,01431€ +0
-3,00992€ +01
~3,00553€ +01
- 3.00114€ »01
-2,99675€ +01
~2,99236E +0)
~2,98797€ 0}
-2.98356E +01
-2,97919€ +0)
-2.97480€ +01
-2,97041E +01
- 2.96602€ +0}
-2.96163€ 01
-2,95724€ +0)
-2.95285€ +0)
~2.94846E + 0
-2.94407€ + 01
-2,93968¢ +0}



ATMOSPHERIC DENSITY

MOLECULAR OXYGEN 260.0 KM

10.7 CH FLUX= 92,0

10

30

LATITUDE
S

3

«20 A0 &0 80 1.00 1,20 .40 1.60 ) éoo 2.00 220 10
LOCAL TIME %
2
Q,
W
p Vé\
=X

CONTOUR LEVELS

L DENSITY
- 3.45939€ »01
-3,45078E «01
-3,4421B€ +0}
~3,43358€ +01
-3,42498F +01
-3,41638E +0}
-3,4077 7€ +01
~3,39917€ +01
-3,39057€ «0}
-3.38197€ +01
~3.37337€ «0)
-3,36476€ +01
-3.39616E +0}
-3.34796E +01
-3.33896€ +0t
-3,33036E +01
-3,32175€ +01
-3.31315¢ + 0l
~3,304%5€ 0|
-3.2959%€ +01
-3,20735€ +0)



og
3r4q

LATITUDE

10

.30

8

S

MOLECULAR OXYGEM

ATMOSPHERIC DENSITY

365.0 KM

10.7 CH FLUX= 92.0

DAY 80,

1.20 1.40
LOCAL TIME

!

STHBOL
0.
5.

10,
15,
20.
2s.
30,
33,
0.
458,
50,
53,
60,
65.
70,
s,
80,
85,
90,
93,
100,

% ﬁfonroun LEVELS

LN DENSITY
-3,96356€ +01
-3.94915€ +01
~3.93473€ +01
-3.92032€ +01
- 3.90590€ +0}
-3.89149€ »01
-3,87708€ +01
-3.86266€ +01
- 3,84823€ 40}
-3,83383€+01
-3.81942€ 401
-3.80301E +01
-3.790%9€ +0)
-3.77618E +0}
- 3.76176E +01
-3.7473%€ 401

. =3.73294€ 50}
-3.71852€ 401
- 3.70411€ +01
- 3,6896.9€ +01

-3.67528¢ +01



RTMOSPHERIC DENSITY

MOLECULAR OXYGEN 470.0 KM 10.7 CH FLUX= 92.0 DAY 80,

CONTOUR LEVELS

I S S J ' ‘ STMBOL LM DENSITY

0 60 — S 0. -4.47101E+0)
5. -4.45134€+01

60 /’—'\ 10. -4.43167€ 0
1S, -4.41199€+01

70 & 75 20,  -4.39232£+0%
25, -4.37263€+01

30 30.  -4.35298E+0)
35, ~4.33330E+01

40,  -4,31363E+01
0.00 4%, -4,29396E +0]
w 50.  -4.27429€ +0)
g 83, -4.23462E+01
: 60. -4,23494F + O}
E-.ao 65,  -4.21527E+()
< 70, -4.19560€ +0}
75, ~4.17593€+0)

60 . 80.  -4.19625€+01
LT 85.  -4.13658F +01

90,  -4.11691E +01

.95, -4,09724€+01

| | } I | | | | | | I 100,  -4.077%7€ <0}

20 A0 60 80 100 420 140 160 180 200 220 10 ©
LOCAL TIME

78
8T g



) W
B 7
-‘pd J
1
=3
<
7]
ATMOSPHERIC DENSITY
CONTQUR LEVELS
ATOMIC OXYGEN 19.0 KM 10.7 CHM FLUX= 92,0 DAY  80. '
’ ! ' '1 ' - ' lg J | | | SYMBOL LN DENSITY
0 2 . 5 . s 0.  -2.72409€+01
S, -2,72291E +0!
60 - 10, -2.72173E+01
1S,  -2.72055€ +01
20,  -2.71937E +0)
25.  -2.7181BE+0|
30 30, -2,71700€ «0}
35. ~2.71582€+0)
40,  -2.71464E +0l
0.00 45,  -2.71346E+0!
wd 50,  -2.71228E +0}
Q 5. -2.71109€ +01
- 60.  -2.70991€ +0)
—=.30 6%,  -2.70873¢ +0l
@ 70 -2.70735€+01
e : 7. -2.70637€ 0
80 — s T 28 D307 NN g0 ILINTT et gy 10 wof~—~ 80 -2.70318€.01
| 2 8S.  -2.70400€ +0}
30,  -2.70282€ +01
: . 93, -2.70164€ +01
| | I I | } I | | | | 100,  -2,70046£ +0)
20 . 40 60 80 1.00 1.20 1,40 1.60 1.80 2.00 220 10 °
LOCAL TIME

26
81y



ATMOSPHERIC DENSITY

CONTOUR LEVELS

ATOMIC OXYGEN 143.0 KN 10.7 CH FLUX= 92.0 DAY 80.
i j I I | | | | | I | SYMBOL  LN-DENSIT
: 2 S 3 ” S s - 0. -2.87934€.01
10 5. -2.87755E «01
10,  -2.87%76E 0l
8 - 1S,  -2.87398€ +01
20,  -2.87219€+01
25.  -2.87040€+01
30 30.  -Z2.8G686IE +0)
35.  -2.86682E+0)
40,  -2.B6503f+01
45, -2.86324E.+0
S0 = 50.  -2.86145€ 401
Q 83,  -~2.93966E 01
= 60.  -2.85788E +0)
.30 — 65.  -2.85609€ +01
@ 70, -2.85430€ +01
- 7S,  -2.85251E+0}
B0.  -2.85072€+0
~60 — 83,  -2.84893f «0}
i 90, -2.84714E +0)
95,  -2.8433%€ +0f
i | | | | | | | | f } 100 -2.84337E.01
.20 A0 60 .80 1,00 1.20 1.40 1.60 1.80 2.00 220 10
LOCAL TIME .
%
'Fo @
2 X
o *Sg @’



. &
ATMOSPHERIC DENSITY &
3. 7} CONTOUR LEVELS
ATOMIC OXYGEN 185.0 KM 10.7 CM FLUX= 92.0 DAY 80. -
l ' I ’ l I I l - I l I SYMBOL LM DEMSIYY
2 : ) 10 10 10 0. -3.07127E+0
10 . : S, -3.06892€ +01
80 et L DI I e . 10, -3.06657€+01

15, -3.06921E+01
20,  -3.06186E+01
25,  -3.05951E+0)

/30 30, -3.05716E+01
35, -3.05481E+01

40, -3.05246E +01

45, -3.03010€ +01

Lo 0. -3.04773£401
S 5. -3,04540€ +01
h 60.  -3.04303€+01
a0 65.  -3.04070€ +01
T 20, -3.03833€.01
75, -3.03599€ ¢01

. 80,  -1.03364E+01

83,  -303129% +0!
90, - 3.02894€ »01
98,  -3.02659€ 40!

| I ; | | | ! | | | | ;100 -3.02423E 401
.20 40 60 20 100 1,20 1.40 1,60 1.60 2.00 2,20 10
LOCAL TIME

o6
St q



.30

TITUDE _
i 8

LA

B

P6
Bt

ATOMIC OXYGEN

ATMOSPHERIC DENSITY

CONTOUR LEVELS

260.0 KM 10.7 CH FLUX= 92,0 DRY 80.

10

— 0.
15,
20.
2%,
30.
33.
40,

— 43

50,

53,

60.

63.

70,

73,

- B0,
5.

> 90,

3.

R 100.
80 100 1,20 1.40 1.60 1.80 200 . 220 10

LOCAL TIME o

STYMBOL
0.

I . s.

e L—

Lh DENSITY
~3.27357E+08
-3.27269€ +0t
-3.26982E +0]
-3.26694€ «01
~3.26406E +01
- 3. 26119€ «01
-3.25831E +0)
~3.25544E+0)
- 3.2523EE « 01
- 3.24968E +0}
~3.24681E + 0|
-3.24393E +01
-3,24103€ « 01
~3.23818€ « 0
-3.23330£ +01
=3.23242€ +0)
-3.2293%€ «01
-3.22667¢F + (1
- 3.22380€ +0}
-3.22092€ +01

- 3.21804€ 40}



O 0O
58
G3
g%%

g%
% 3
ATMOSPHERIC DENSITY Z
CONTOUR LEVELS
ATOMIC OXYGEM 365.0 KM 10,7 CM FLUX= 92,0 DAY 80,
SYMBOL LN DENSITY
0. -3.51792€+0)
0 S.  -3,51287€+01
60 10.  -3.30781€ +01
15, -3.30276E +01
20.  -3.49771E+01
25.  -3.49265E +0t
.30 30,  -3,48760€ «01
35.  -3,48295E .01
40,  -3.477S0E +0)
0,00 435, ~3.47244F +())
" 50.  -3.46739€ +0!
%3 53,  -3,46234E +(1
e 60,  -3.45729€+0]
e 6%,  -3.45223¢ +01
55 20,  -3,44718E 0]
7S, ~3,44213€+01
' 80,  ~3.43707€+01
~60 8%,  -3.43202¢ +0)
90,  -3.42697F +01
98,  -3,42192€ +01

100. - 3,41688E 0}

20 40 60 .80 1.00 1.20 140 160 1.80 2,00 220 10
LOCAL TIME

81



ATMOSPHERIC DENSITY

ATOMIC OXYGEN 470.0 KM 10.7 CH FLUX= 92,0 DAY 80,

CONTOUR LEVELS

SYHBOL LN DENSITY
0. -3.78118E.01
S, ~3,727349E+0)
10. -3.76%5680£+01
15, -3,2581E0t
20.  -3.73041€+01
2%, ~3.74272€ 01

10 o ) ) 45\\ \

.30 \ 30,  -3.73503E+01
3 35, ~3,72734E+0]
% 40,  -3,7196%E +0}
i 45, -3.2196E+01
uo.oo : 50, -3.70427€+01
Q | 55, -3.69637E 01
ot 80, -3.68088€ +0}
—-.30 65,  -~3.68119€+01
< 70, -3.67350€ +01
7S, -3.665BIE +01
80.  -3,63012E +01
~60 o 85.  -3.65042€ +0|
J N 90.  -3,64273€+0}
. —— 1 93, -3,63504E +01
I | ) | 10 36273301

20 40 60 80 1.00 1.20 1.40 1.60 1.80 200 220 10 .

LOCAL TIME *

36
Brd



ATMOSPHERIC DENSITY

MOLECULAR NITROGEN 119.0 KH 10,7 CH FLUX= 92,0

DAY 172,

+30

g

LATITUDE
8

2

20 A0 60 80 100 1.20 140
LOCAL TIME

QT
314

CONTQUR LEVELS

SYMBOL

0.

5.
10.
13,
20,
29.
30,
33,
40,
43.
50,
33
60,
€3.
70,
73,
80,
a3,
90.
93.

100.

LN DENSITY
~2,30099€ «01
-2,30020€ +0}

~2.29941€ « 0}
-2.29862€ +01
-2.29783€+01
-2.29704E +0]
-2.29623E 01
-2.29%946E +0}
~2.29467€ + 0]
~2.29386E +01
-2,.29309€ +01
~2.29230€ +0}
-2.29151E +0)
~2.29072€ «0)
-2.28993£ «0t
~2.28914€ +0)
-2.28835€ 401
=2.287%6E «0|
~2,28877€ +01
~2.28%98€ «0)

-2.28319€ +01



ATMOSPHERIC DENSITY

MOLECULAR NITROGEN 143.0 Kn 10.7 CM FLUx= 92.0 DRY 172,
to
60
30
0,00
L
Q
)
fo
an ]
=30
a
-]
-0
26 40 80 .80 10 120 140 160 180 2005 220 0 !
LOCAL TIME A
o
O @y
5 0%
=)
‘90 'Y@
B @

CONTOUR LEVELS

SYMBOL

100,

LN DENSITY

-2.31902€ +01
-2.51743E +0)
-2.351383E « 0}
~2.51424E+01
-2.31264E+01
-2.51104E +01
-2.35094%5€ 0}
-2.30783€ + 01
~2.30626E «0t
~2,50466E +0}
-2,30307E +0}
~2.30147E +0)
- 2.49908E «01
~2.99828€ +0)
~2.499668¢ +01
~2,49309€ » 0!
-2,49349€ +0)
= 2,49190€ « 0}
-2,49030F +0}
-2.48871E +0)
-2.498711E +01


http:2.4903ME.01
http:2.50307E.01
http:2.50466E.01
http:2.51264E.01

S
:
3%
ATMOSPHERIC DENSITY g% ConTouR LEkLs
MOLECULAR NITROGEN 185.0 Kt 10,7 CH FLUX= 92,0 DAY 172, Ea‘ 4
;
-

SYHBOL LM DENSITY

0. -2.81762E+01
io 5. -2.81437E +01
10, -2.81112€+01

60 15,  -2.80786E +01
20,  -2.80461E +0}

25, . -2.80136E+01

.30 30,  -2.79810€ +0]
35,  -2.79485E +01

40.  -2.79160€ +01
45.  -2.7883%€ «0!

Wt 50, -2.78309€ +01
O 55, -2.7B1B4E e
2 €0,  -2,77839€ +0}
.30 65.  -2.77334€+0)
CE 0. -2.77208€ +01
75.  -2.768B3E+01

B0.  -2.76558E +0
-60 85,  -2.76233€ +01
9N, -2.75907€ +0]
9%, -2.75%82€+01

| | [ } | | | I I | | , 100 27323701

.20 A0 60 80 1.00 .20 1.40 1.60 1.80 2.00 2,20 10
LOCAL TIME

201
3t



ATMOSPHERIC DENSITY

CONTOUR LEVELS

MOLECULAR NITROGEN  260.0 KM 10,7 CM FLUX= 92.0 0AY 172.

| SYMBOL LM DENSI!Y

" 0. -3.19664E+01
5. -3.18998€ +01
60 10.  -3.48332€+01
15, -3.17667€+0)
20, -3.17001E+01

25.  -3.,16336E+01

.30 30,  -3.15670E 0!
5. -3.15004€ +0}

40.  -3,14339€ .01

0.00 45, -3.13673601
wi . 50, - 3.13008E +01
3 83, -3.12342£+01
- 60.  -3.11676E+01
b s 30 65.  -3.11011E+01
< 720, -3.00345€+01
75, -3.096B0€+01
60 80. - 3.09014E +0t
85,  -3.0834Bt +0]

90,  -3.07683E +0f
e 9%, -3,07017E +0}
I ! | | | | I I ! oo 100,  -3.063%2€ +01

.20 40 60 .80 1.00 1.20 1.40 1.60 1.80 200 - 220 10 ’
LOCAL TIME i

Bei



ATMOSPHERIC DENSITY

MOLECULAR NITROGEN

365.0 KN

10.7 €N FLUX= 92.0
I f I

DAY 172,

RIIIVAD 004 30
BI FOVd UVNIORIO

CONTOUR LEVELS

«30

P
3

LATITUDE
-

2

75— ; 7%

201l
g1l

I I o
L20 * 140 . 160
LOCAL TIME

2.20

SYMBOL LN DENSITY
0. -3.63692E+01
5. -3.62%34E+01

10.  -3.61377E+01
15.  -3,60213€+01
20.  -3,59062€+01
25.  -3.5790S€+01
30.  -3.56747E+01
35, -3.55390€+01
40. ' -3.54433E+0]
45, -3,53275E+0}
S0. - 3,52118E 0}
55.  -3.50961€ +0}
60.  -3,498023E+0}
65. - 3.48646E+0]
70, -3.47489€ 01
75, -3.4633E+01
80. - 3,4%174E +0}
85,  -3.44017F + O
90, - 3.428%9€ 0}
%5, ~3,41702€ + 0}
100,  -3,40544E « 04



ATMOSPHERIC DENSITY

COMNTOUR LEVELS

DAY 172,

HMOLECULAR NITROGEN

470.0 KM 10.7 CM FLUX= 92.0

0.
5.
10.
15,
20.
2s.
30,
35,
40.
48,
50,
35,
60.
65.
20,
s,
80,
8s.
‘ 90,
I } | f | I | I ! I I 100,
1,20 1.40

LOCAL TIME

+30

0,00

L EITUDE
'y

k)

2

dri

TN DENSTTY
-4,08373€ +01
-4,06738E +01
-4,053142€ +01
-4,03325€ 01
-4.01909€ +01
-4,00293€ +01
-3,98676E +01
- 3.97060€ +01
~3.9%5443E « )
-3.93827€ +01
-3,92210€ +01
- 3.90994€ + 01
-3,08976E +01
-3.87361E »01
-3.85745€ + 01
-3,84128€ +01
-3,.82%12€ +01
3,80896€ +0]
-3,79279€ +0}
-3,77663€ +01

- 3,76046E 0}



- 2%
ATMOSPHERIC DENSITY %%
7 COMTOUR LEVELS
MOLECULAR OXYGEN 119.0 KM 10.7 CM FLUX= 92.0 pAY 172,
| SYMBOL LN DENSITY
10 0. ~2.4947208E+01
5. -2.44623 01
80 10,  -2,44537€+01
15,  -2.444S1E+01
20, -2.44365E +D1
25, -2.44280€ 0]
30 30, -2.44194E+01
38, -2.44108€ «0}
40.  -2,44022€+01
0,00 45, -2.43936E€40]
d 50, -2.43831E+01
3 89,  -2,43765€ +0}
= 60.  -2.43679€ +01
E"” 65.  -2.43593€ +0]
! 70, -2.43508€ +0
75, -2.43422E+0}
-.60 80,  -2.43336E+01
83,  -2,432%0F +01
90,  -2.43164€ +0}
95,  -2,43079€ +0}

100,  -2.42993€ 01

20 40 60 80 L00 1.20 1.40 1.60 1.80 2.00 220 10
LOCAL TIME

ery
3t



ATMOSPHERIC DENSITY

MOLECULAR OXYGEN 143.0 KM 10,7 CH FLUX= 92,0 DAY 172,
| I i I i | I I { I I

COMTOUR LEVELS

SYMBOL LN DENSITY

2 70 75 77 0. -2.68503€+01
10 ——— N o
S, -2.68327E+01
£0 10. -2.6BIS1E+01
15, -2.67974E+0
20.  -2.67798€ +01
25.  -2.67622E+01
-0 30,  -2.67446E +0!
35, -2,67269€ +0l
40.  -2.67093¢ +0!
0,00 45, -2.66917€+01
ud 50,  -2.66741E+01
g 85,  -2.66965E «01
- 60.  -2.66308€ +01
—=+30 65,  -2.66212E+01
< 70,  -2.66036E +01
75, -2.65860€ «01
-.60 80,  -2.65683E 01
83,  -2.69507€ +0)
90, - -2.63331E0]
‘ 95, -2.65193€+01
| ! | I I | I I | 100,  -2.64979€ +01
20 .40 60 .80 1.00 1,20 1.40 1.60 1.80 2.00 220 10
LOCAL TIME
%%»
oo QQP'%‘:G
96‘ 7



3%
w G
Q7
%8
ATMOSPHERIC DENSITY 2
< CONTOUR GEVELS
MOLECULAR OXYGEN 185.0 KM 10.7 CM FLUX= 92.0 DAY 172. %‘{A
| | I | | | i I | i R® SYRBOL LN DENSITY
* 0. - 301601E~01
10 5. -3.01236€ +0}
60 10.  -3.00870€ +0}
15, -3.00505€+01
20.  -3,00139€ +0)
25.  -2.99774€+01
.30 30.  ~2.99408E 01
35,  -2.99043€-01
40,  -2,98677E +01
0,00 48, -2.96312€.01
L 50,  -2.97946E 0
= 55.  -2.97581€ +01
- 60.  -2.9721SE+01
=30 65.  -2.96850E *0l
T 70,  -2.96484€+0)
7S, -2.96119€ +01
-0 80,  -2,957%3F 0
| 8S.  -2,95388¢ »0!
90,  -2,95023€ +01
95, -2,94657E +0}
I I § | | | | ! | | | [ 100 -2.94292€ .01
.20 .40 60 .80 1.00 1.20 1.40 1.60 1.80 2.00 220 10
LOCAL TIME
= b
Pty
o 0



ATMOSPHERIC DENSITY

COMTOUR LEVELS

MOLECULAR OXYGEN 260.0 KM 10,7 CH FLUX= 92.0 DAY 172,
SYMBOL LN DENSITY

10 0. -3.44681E-01
5. -3.43924E +01

60 10, -3,43166E +01

1S5, -3.42409€ +01

20,  -3,41652E «0}

25.  -3,40894E +0}

+30 30,  -3.40137E+01
35, -3.39379F 01

40.  -3,38622€ +0]
0.00 45,  -3,37865E +01
W 56,  -3,37107E +0)
% 55, -3,363%0E+0)
" 60,  -3.35393E+0)
b-=e30 65.  ~3.34835E+0}
(_:J 70.  -3.34078E +0|
7S, -3.33320€ 01
- .60 80,  -3.32%63E 0T

85, -3,31806F +0}

90,  -3,31048£ «0}

95.  -3.30291€ +01

| [ | I I I | | f I I 100, 329334001
.20 .40 60 .80 1.00 1,20 1.40 1.60 1.80 200 220 10

LOCAL TIME

PIT
ta



AYNIOTEO

at OO )

KL
Bt ®8ovd

ATMOSPHERIC DENSITY

MOLECULAR OXYCEN 365.0 KM 107 CH FLUX= 92,0 DAY 172,
I I | | I | I | I I

2 .-,.- '-~ --.-..... -~ - 75_____...—-—- /a‘—"'—-—___?s

g
|

LATITUDE
8
l

B
I

| I I I I | I | ! i |
.20 .40 50 80 100 1.20 1,40 1.60 1.80 2.00 2.20
LGCAL TIME

a1l
814

CONTOUR LEVELS

SYMBOL
0,
3.

10.
13,
20,
25,
30,
33,
40, °
43,

LN DENSITY
-3.95166E + 0}
-3.9384%¢ +0!
-3,92524E +01
-3.91203€ + 01
-3.89902E +0}
-3,88562€ +01
-3.87243E 40}
-3.85920€ +0}
~3.84599¢ +01
-3.83278€ +0t
-3.819%7€ + 0}
-3,80637€ +0)
-3.79316¢ « 01
-3,77995€ 20}
~3.76674E » 0t
~3.75333€ « 0}
-3.74032€ +0}
-3,72212€ + 0}
-3.71391E +0)
-3,70070€ +01

-31.68749€ +0}



ATMOSPHERIC DENSITY

MOLECULAR OXYGEN 470,0 KM 10.7 CM FLUX= 92.0 DAY 172,

CONTOUR LEVELS

SYMBOL LN DENSITY
S : ' 0. -4.4%BYSE +0)
e ' S, -4.44013€ +0}
/’—_\ 10, -4.42173€+01
2 - ' 1S, -4.40330€ +01
' . 85 20, -4.38487€ «0|
S 25, -4.36645E +01
30,  -4.34802€ +01
35, -4.32939€ 01
40.  -4.31117E401
45, -4.29274€ +0}

30

uJ°-°° 80,  -4,.27432€+01

A ‘ $8,  -4.23589€ +01
2 8% ] 60.  -4.23746E 0}
b—-230 BS.  ~4.21904€ +01
T v 70, -4.20081E +01
75, -4.18218E +0)

~ e 80.  -4.16376£+0)

-.60 N~ T, 83, 4.14533E.0)

90,  -4.12690€ +01
95,  -4,]0848E +0

| | | | | I | i | | | | 100 -4.09003€ +01
20 40 . .60 .80 1.00 1.20 1,40 1.60 180 2.00 220 10
LOCAL TIME

311
811



o
52
85
Q
® B
o
S
G
ATMOSPHERIC DENSITY E;
COMTOUR LEVELS
ATOMIC OXYGEN 119.0 KM 10.7 CM FLUX= 92.0 DAY 172.
SYMBOL LN DENSITY
10 4 0. -2.2UBIE~0!
S, -2.71129€ +01
80 — 10, -2.71077E+01
15.  -2.71025€+01
20, -2.70973F +0)
25, -2.70921€ =0}
0 - 30,  -2.70869€ *0}
35, -2.70817€+01
40,  -2.70765E +0}
4%, -2.707
000 — s 2.70713€ +01
" 50,  -2.70661E+01
% 58, -2.70609€ 01
= 60,  -2.70%57€+01
—
=30 — 65.  -2.70%05€ « 0t
S 20, -2.70453€ +0]
, _ 7%, -2.70401E +01
-60 — T 48 ’ 80.  -2.70349€+01
) ‘ - 85, -2.70297€ +0}
90,  -2.70245€+0}
95.  -~2,70193€ +0)

I I I | I I I b I I 1007 -2704E.0
20 40 80 80 100 1,20 1.40 1.60 1.80 200 220 10

L.OCAL TIME


http:2.70349f.01

ATMOSPHERIC DENSITY

ATOMIC OXYGEN 143.0 XM 10.7 CM FLUX= 92.0 DAY 172,
| } | I I | | [ | | }
2 == 1<)

0

450

.30

0.00
wJ
Q
-
k—
—
.30
a
!

"'.50

20 40 .60 80 1.0¢ 1.20 1.40 1.60 1.80 2,00 2.20 10
LOCAL TIME
%,
U2
e,
e =
o %%

1

CONTOUR LEVELS

SYMBOL

0.

S.
10,
15,
20,
25,
30,
33.
40,

80.
85.
90,
93.
100,

LN DENSITY

~-2,86360E +01
-2.06261E +0!
-2.86162E +01
-2.86064E « 0]
~2.8%5963E .01
-2.83866E +01
-2.83767€ «01
-2.83669€ «0)
-2.8%570€ +01
~2.85421E 01
-2.889372E +0)
~2.85273€ 08
-2.83173E -0
~2.85076E 0]
~2.84977€ 0]
-2.84078€ + O
~2.84779E « ()}
-2.84681E + !
-2.843582E 0}
-2,84483€ »0}
-2.84384€ «0

-



ATMOSPHERIC DENSITY

ATOMIC OXYGEN 185.0 KM 10.7 CM FLUX= 92,0 0Ar 172,

a@ CONTOUR LEVELS

STYHBOL LN DEMNSITY
0.  -3.05898F+01
5. ~3,05709 +0}

10.  -3.05520€+0]
15.  -3.05332€.01
20.  -3.05143€+0
25,  -2,04954€.0]
30.  -3,04768E »01
35, -3,04%877€+01
40.  -3,04388£.01
45, ~3,04200€ +0|
50, - 3.04011E ¢0}
55, -3,03822€ 01
60.  -3,03634€ 40}
65.  -3,03445€+0}
70, -3.03256E+0)
7S, -3.03067E +0}
80.  -3.02879€ «0}
85, 3.02690 +{|
90,  -3,02501€ +0
95, -3.02313 +0}
100, -3.02124€ +0)

1.20 1.40
LOCAL TIME.

271
I3


http:3.03445E.01
http:3.03822.01
http:3.04388E.Oz

ATMOSPHERIC DENSITY

CONTOUR LEVELS

ATOMIC OXYGEN 260,0 KM 10.7 CM FLUX= 92,0 DAY 172,
SYMBOL LN DENSITY
10 0.  -3.28123E+01
S, ~3.227%2€+01
60 10.  -3.22381€+01
1S.  -3.27009€ «0)
20,  -3,26638E+01
2%, -3.26267€+01
30 30,  -3.25893€ 01
35, -3.25524E +0)
40, -2.25152E+0)
0.00 45,  -3,247B1E +01
W) $0,  -3.24410€ +01
= 35, -3.24038€ +01
: 60, -3.23667€ +0}
e 30 65.  -3.23296f +0)
(fl 0. 3,22924L 401
7S, -3,22%%36+01
-60 80. 3,22182€ +01
) 8s. 3.21810€ + )
N .. 90.  -3.21439€+0)
o 95. - 3.21067€ +0!
| | } | - I } | I I | | 100, - 3.20696E +01
.20 40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 220 10 !
LOCAL TIME
O
-
N Q,,‘f’f%
vbo ‘1{
% e
9&‘7{;&,
‘Q 1
i



RIFIVAD 2004 0
Bl HO¥d (IVNIORIO

ATMOSPHERIC DENSITY

CONTOUR LEVELS

ATOMIC OXYGEN 365.0 KH 10,7 CM FLUX= 92,0 DAY 172.
SYMBOL LN DENSITY

0.~ -3,52923t 0!

10 S.  -3.52276E+0]
60 10.  -3.51630€+01

15, -3.50983€ +01

20,  -3.50336E+01

25.  -3,49689€ +0)

-30 30, ~3.49042E +01

3%, ~3.48395€+0|

40,  -3.47749E +0}

0.00 45,  -3,47102€ +01

L) 50,  -3.46455E 0]

S 55, -3,4%B08E +01
- 60. - 3,45161€ +01
=130 65, -3.44515€+0)

< 70, -3,43868E +0]
“ 75.  -3,43221€ 0}

80,  -3.42%74E +01

e 85,  -3.41927€.01
90,  -3.41201€ +0)

93,  -3,40634€ +01

100. =3.39387€ +01

20 A0 60 80 100 1.20 140 160 180 200 220 10
LOCAL TIME

271
8rq



ATMOSPHERIC DENSITY

CONTOUR LEVELS

ATOMIC OXYGEN 4700 KM 10.7 CHM FLUX= 92.0 DAY 172,

' | ' | ! ' ' ' ' ! ' SYMBOL LN DENS]!Y
—— 0.  -3.79407E +0}
0 S, -3.70491E +0}
10,  -3.77576E +0}
o0 15.  -3.76660€+0]
20, -3.7%794E Q)
25, -3.74829 0|
+30 30,  -3,73913€ 0}
35, -3,72997F «0)
40,  -3,72082€ +0}
45, -3.71166E+0
uo.oo 50,  -3.70250€ +0}
Q 55, -3.6933%€ «0)
2 60. - 3.68419€ +0)
r—-.30 65.  -3.67503E+0)
T 20, -3.66588E +0l
75, -3.6%672€ 01
B0. - 3.64756E 0!
-89 85.  -3.63841F+0)
.90, -3.6292%+01
95.  -3.62009F +01

| | | { | l | ! i I i 100. - 3.61094E +01
20 40 .60 .60 1,00 1,20 1,40 1,60 1.80 2.00 220 10

LOCAL TIME

53
-1903


http:3.6o94E.o1
http:3.60419E.01

ATMOSPHERIC DENSITY

CONTOUR LEVELS

MOLECULAR NITROGEN  119.0 KM 10.7 CM FLUX= 92.0 DAY 172.
SYMBOL LN DENSITY
0. -2.30407E+01
10 5. -2.30269E+01
10,  -2.30132E+01
80 15.  ~2.29995E+01
20,  -2.29858E+0|
25, -2.29720E+01
.20 30,  -2.29583E+0l
35.  -2.29446E+01
40,  -2,29309E+0l
45, -2.29172E+01
wo.oo 50,  ~2.29034E+0
o 85,  -2.28897E+0)
2 60.  -2.28760E+0!
—-.30 65. -2.28623E+01
@ 70,  -2.28483E+0)
- 7S.  -2,28348E+01
80.  -2.28211E+01
=60 85, -2,28074E+01
90, -2,27937E+01
93, ~2,27799€+01
| ] I | I I ! I | | } , 100 -2.27862€ 01
.20 40 60 .80 1.00 1.20 1,40 1.60 1.80 2,00 220 10
LOCAL TIME

BCT
81



ATMOSPHERIC DENSITY

MOLECULAR NITROGEN 143.0 KN 10.7 CM FLUX= 92.0 DAY 172,

CONTOUR LEVELS

- SYMBOL LN DENSLTY

2 0. -2,5236SE+01
10 S, -2.52123E+01
80 — 10. -2.51881€+01
1S, -2.51640E+01
20.  -2.51398£+01
25.  -2.51156E+01
30— 30,  -2.50915E +01
35.  -2.50873E+01
40.  -2.50431E+01
0.00 — 45.  -2.50190€+01
" 50,  -2.49948E+01
% 55, -2.49706E+01
— 60, -2.49465€+01
30 — 65.  -2.49223f+01
S 70,  ~2.48981E+01
75.  -2,48740€+0)
80.  -2,48498E+0|
80— 85,  -2,48256E+0]
90.  -2.4801SE+01
95,  -2,47773€+01
100,  -2,47332E+0}
.20 40 220 10 ,
LOCAL TIME
G

qg
3



30

g

LATITUDE

~

Sty

B

ATMOSPHERIC DENSITY

MOLECULAR NITROGEN

185.0 KM

10.7 CH FLUX= 92.0

DAY 172,

|ood d0

ALITIVAD

NIDHEG

g1 Aovd IV

o
95

! I
1.20 140

LOCAL TIME

CONTOUR LEVELS

SYHMBOL

25.

490,
435,
S0,
55.
60.
65,
20,
?3.
80.
8s.
90.
3.
100,

LN DENSITY

~-2.82331E +01
~2.81911E+0]
-2.81491E+0I
~4.81071E «01

. ~2.80651E+0]

-2.80231E +01
~2.79811E +01

~2.79391E+01
-2.78971E +Q)
-2.78551€+0]
~2,78131E+0)

~2.77711E +0]
-2.77291E+0}
-2,76871E +0}
~2.76451E+0)
~2.76031E+01

. =2.75610€ +01

-2.7S190E + O}
~2.74720E+0]
~2.74350F + 0}
-2,73930E+01



ATMOSPHERIC DENSITY

CONTOUR LEVELS

MOLECULAR NITROGEN  260.0 KM 10.7 CM FLUX= 92.0 DAY 172.

SYMBOL LN DENSITY
10 0.  -3.20197€+0t
5. -3,19436E+01
60 10.  -3,18679€+01
15.  ~3,17919E+01
20,  -3.17160£+01
25.  -3.16400€+0t
-0 30.  -3.15641€+01
35,  -3.14882E+01
40,  -3,14122E +0}
0.00 45,  ~3.13363E+01
L S0,  -3.,12604€+01
9 55, -3.11844E+0)
- - 60, -3.11083€+0)
1—=.30 65.  -3.10325€+0)
q 70,  -3.09566E+01
75, -3.08807E+01
-.60 80.  -3.08047€+01
85, ~ -3.07298E+01
90, -3.06529E+01
95,  -3.085769€+01

100,  -3.05010€+0}

20 A0 60 80 100 1.20 140 1.60 1.80 2,00 220 10
LOCAL TIME

PET
81



ATMOSPHERIC DENSITY o .
= CONTOUR LEVELS
MOLECULAR NITROGEN  365,0 KM 10.7 CM FLUX= 92.0 DAY 172, 7}
! ' | | | ! | ' | I ! SYMBOL LN DENSITY

' 0. -3.54197E+01
o 5, -3,62949E+01

80 16,  -3.61700€+0]
15, -3.60452E+01

20. -3.39203E+01
25,  -3.57955E+0!

30 30.  -3.56706€ +01
' 35,  ~3.55458E+0]

40,  -3,54209€+0

45,  -3.52961E+01

qu S0.  -3.51712E+01
9 S8, -3,50464E+01
- 60.  -3.49215E+0)
F=-'30 65. -3,47967E +0)
ﬁ 20, -3,46718E+01
re-% -3.45470E+0}

80, -3.4422iE+01
80 85, -3,42973E+01
80,  -3,41724E+0]

95,  -3.40476E+0}

. 100, -3.39227€+0%
20 40 50 .80 1.00 1.20 1,40 1.60 1.80 2.00 220 10

LOCAL TIME |

o3¢t
Sy


http:3.42973E.01
http:3.4422iE.01
http:3.47967E.01

ATMOSPHERIC DENSITY

MOLECULAR NITROGEN  470.0 KM 10,7 CH'FLUX= 92,0 0AY 172.
| J J I | i | ] ] | ]

CONTOQUR LEVELS

STHBOL LN DEMSITY

0, -4.08907E+0
10 S.  -4.07196E+01
80 10,  ~4.05484E+0)
15,  -4.03773E+01
20.  -4.02061€+01
2%,  -4.00350E+0)
-30 30, ~3,99638E+01
3%, -3.96927E+01
40,  -3.95215E+01
0.00 45,  -3.93504E+01
L 50,  -3.91792€ +01
9 55,  -3.90081E+01
- 60. -3.88369€+01
= 65. -3.86658E+0t
(_I, 70, -3,84946E+01
75.  ~3.83235E+0)
. 80. ~3,81522€+01
80 85. -3.79812£ +01
90. -3.78100E+01
95,  -3.76399€ +01

100 324677401
1.40 1.60 180 2.00 2,20 10 .

LOCAL TIME

F

IST
3t



HOLECULAR OXTGEN 9.0 KN 10.7 CM FLUX= 92,0 DAY 172,
| I I I | i ! I | ; ]

gm
ATMOSPHERIC DENSITY %E‘
7

«20

g

LATITUDE
]

B

20 40 50 8 100|120 1.40 1.60 1.80 200 220 10
LOCAL TIME

'E-} I'
8y

CONTOUR LEVELS

STHBOL

0.

S
10,
15,
20.
25.
30.
35,
40,
45.
50,

. 53,
60,
6S.
20,
75,
80,
85.
90,
95,

100,

LN DENSITY

~2,45266E+01
-2.435083E +01
~2.44903E+0)
~2.44722E +0)
-2.44340E +D)
~2,443359E+01
~2.44178E+01
~2.43996E+01
-2.43813E+01
-2.43633E +01
-2.43452E+01
~2.43271E+01
-2,43089E+01
~2.42908E +0}
-2.42726E+01
-2,42545E +0}
~2.42364E+0)
-2.42182E+01
~-2.42001E +01
-2.41820E+01
-2,41638E +0!



ATMOSPHERIC DENSITY

CONTOUR LEVELS

MOLECULAR OXYGEM 143,0 KN 10.7 CH FLUX= 92.0 DAY 172,
' ' ! ' ' ! ' I ' | ' SYMBOL LN DENSITY
0, -2.69346E+01
10 S. -2.69033E+01
60 10. -2.68721E+01
1S.  -2.68408E+01
20, -2.6B09GE+01
25. -2.67784E+01
-30 30,  -2.67471E+01
35,  -2.67159E+0!
40, -2.66847E+01
0.00 45.  -2.66534€+01
w S0. -2.66222E+01
% SS.  -2.63910E+01
- 60. -2.65597E+0}
-3 65. -2.65285E +01
c_r‘ 70.  -2.54973E+0}
75.  -2.64660E+01
80. -2.64348E+0!
~80 85.  -2.64036E+0!
90, -2.63723E+0f
- 9S.  -~2.63411E+01
i I i | | , 100 -2.63098E001
.20 40 60 00 1.00 1.20 1.40 1.60 1.80 2,00 220 10
LOCAL TIME
Q)
I by %QP £
. Rk



ATMOSPHERIC DENSITY

CONTQUR LEVELS

HOvd N0

e
MOLECULAR OXYGEN 185.0 KM 107 CM FLUX= 92.0 DAY 172, 2
E SYMBOL LN DENSITY
2 0. -3.02714€+01
1o 5. -3.02194€+01
60 — 10.  -~3.01674E+01
1S.  ~3.01154E +01
20,  -3.00634E+01
25.  -3.00114€+01
30 — 30.  -2.99594E 01
35,  -2.99074E+01
40,  -2.98554E+0
000 — 45.  ~2.98034E +0!
" 80,  -2.97514E+0]
= 55,  -2.96994E+0)
- 60.  -2,36474E+01
30 — 65. ~Z.95954£+01
@ 70, -2.95434E+01
7%, ~2.94914E+01
80 — 80.  -2.94393E+0}
85,  -2.93873€+0]
30,  -2.93353E 0t
95,  -2.92833E+01
I | | I I I 1 | l | | 100,  -2.92313€ +01
.20 40 .60 80 100 120 140 1.60 1.80 2,00 220 10 !
LOQRL TIME
o~
¥



ATMOSPHERIC DENSITY

CONTOUR LEVELS

MOLECULAR OXYGEN 260.0 KN 10.7 CM FLUX= 92,0 DAY 172.

SYMBOL LN DENSITY
0.  -3,45854E+01
10 5. ~3,44961E+01
10.  -3,44067E+01
0 1S, -2,43173€+01
20, -3.42279€+0)
25.  -3,41385E+01
.30 30.  -3.40491€ 01
35,  -3.39597E+01
40,  -3,38703E+0)
| 4S5,  -3,37810E+01
Wi S0.  -3,36916E+01
o $S.  -3.38022E+0)
= 60.  ~3.35128€+01
-,30 65.  -3.34234E+01
a 70, -3.33340€01
- 75, -3.32446E+01
80,  -3,31553E+01
80 85.  -3.30659€ 01
90,  -3.29765€+01
95,  -3.28871E+01

100, ~3,27977E+04

20 40 &0 .80 1.00 1.20 1.40 1.60 1,680 2.00 220 10
LOCAL TIME

p¥l
gtd


http:3.33340E.01

ATMOSPHERIC DENSITY

MOLECULAR OXYGEN . 365.0 KM 10.7 CM FLUX= 92,0 DAY 172,

CONTOUR LEVELS

STHBOL LN DENSITY

0. -3.96207E+01
10 5.  -3.94838E+0
10. -3.93390€+01
0 1S, -3.91942€+01
20, -3.90494€ +01
25.  -3.89046E+0!
30 30. -3,87398E+0i
35,  -3.86150€ +0t
40.  -3.84702E +01
45, -3.83254E+0!
qu 50, -3.8180GE+0)
= 5.  -3.80338£+0]
= 60,  -3.78909E+0)
I—-.30 65, -3.77461E+01
a 70.  -3,76013€+0)
- 7S, -3.74%6%€+01
80, -3.73117E+0
-89 .85 ~3.71669E+0l
90, -3.70221E+01
95.  -3.68773€+01
100, -3.67323€+01

20 A0 80 .80 1.00 1.20 1.40 1.60 1.80 2.00 220 10

LOCAL TIME



ATMOSPHERIC DENSITY

CONTOUR LEVELS

MOLECULAR OXYGEN 4700 KM 10.7 CM FLUX= 92,0 DAY 172,
SYMBOL LN DENSITY
10 0.  -4,47033E+01
S, -4,45060€+01
80 10,  -4,43087€+01
15, -4.41114E+01
20,  -4,39141E+01
25.  -4.37168€+01
20 30, -4.35195E+01
35.  -4.33222€+01
40.  -4.31249€+01
0.00 45,  -4,29276E+01
i 50, -4.27304E+0
% SS.  -4.25331E+0)
- 60.  -4.23338E+01
r==.30 65.  -4.21385E+01
(_[.1 70,  ~4,19412E +0)
' 2?5, ~4,17439E+01
80.  -4.15466E «01
-8 85.  -4.13493€+01
90,  -4.11520€+0
95.  -4.09347E+0]

100. -4.07574E+01

20 0 60 80 100 1,20 1,40 1.60 1.80 2,00 220 10
LOCAL TIME

5T
dr.q


http:4.09547E.01

ATMOSPHERIC DENSITY e
i % CONTOQUR LEVELS
ATOMIC OXYGEN 119,0 KM 10.7 CM FLUX= 92.0 DAY 172. % o
I | | | I I . FT | I | | SYMBOL LN DENSITY

0 2 0. -2.73503E+01
, 8.  -2.73329E 01

_ 1S o em 20 - 10, -2.731SSE+0t

80 10 e T —— 1 10 15, =-2.72981E+01

20,  -2,72807€+01

28, -~2.72632E%01

0 - T 30, -2.72458E+01
35, -2.72284E+01

40,  -2.72110E+01

o0 — — 45,  -2.71936E+0)
W 50, -2.71762€+01
S 53,  -2.71589E+0}
- 60.  -2.71413E+01
—.30 — ™ 85. -2.7123%€+01
< 70, ~2.71085€+01
75,  -2.70891E+01

60 — - B0,  -2.70717E+0}
85. -2.70543E+01

90, -2.70368E+01

, 95,  -2.70194€ +01

I | , 100.  -2.70020€ 01

,20 40 60 .80 1.00 1.20 1.40 1.60 1.80 2.00 220 10
LOCAL TIME

BGT
Bryg


http:2.70194E.0I
http:2.7081E.O1
http:2.705E.01
http:2.71762E.0o
http:2.72458E.01

ATMOSPHERIC DENSITY

CONTOUR LEVELS

ATOMIC OXYCEN 143.0 KN 10.7 CM FLUX= 92,0 DAY 172.

| i | | I - i I . | | i I SYMBOL LN DENSITY
2 0. -2.89543E+01

10 5.  -2,89286E 01
£0 10,  -2.89028E+01
15.  -2.88770€+01
20.  -2.8BS12E+01

25,  -2.88258E+0)
20 30,  -2.87997E+01
35.  -2.87739€+0}
40.  -2.87481E+0]
0.00 45.  -2.87224E+0)
s S0.  -2.86966E+01
S 55.  -2.86708E+01
- 60.  -2.864S1E+0!
+—=.30 65.  ~2.86193E 01
< 20,  -2,8593SE+0}
?S.  -2.85677€+0}
80,  -2.95420E+01
et 85.  -2.85!62E+0]
90,  ~2.84904£+01
95,  ~2.84647E+01

| | | | | | I } | | I  10.  -2.84389 01
.20 40 80 80 1.00 1.20 1,40 1,60 1,80 2,00 220 10
LOCAL TIME

qst
814



ATMOSPHERIC DENSITY

CONTOUR LEVELS

L
ATOMIC OXYGEN 185.0 KM 10.7 CM FLUX= 92.0 DAY 172. (=) %
' ‘ ' ' ' ' | | | IE w | SYMBOL LN DENSITY
2 ° 10 10 i 0. ~3.09023€+01
10 5.  -3.08700€+0l
10,  -3.08377E+0]
0 15,  ~3.08054E +0]
20,  ~3.07731E+01
25.  ~3.07408E+01
-30 30,  -3.07085E+0]
35,  -3.06762E+01
40.  -3.06440E+01
45.  -3.06117€ +01
zum S0.  -3.05794E+0
=3 S5. . -3.05471E+01
= €0.  -3.05148E+01
—-.30 65. -3,04825E+01
< 70.  -3.04502E+0]
- 75.  -3.04179€+01
80,  -3,03886E +01
~60 85,  -3.03534E «0)
90.  -3.03211E+01
L.~ = — 98,  -3,028889E+0]
l [ | { b | | I I ) I [ 10, -3.02365€e01
20 40 60 80 1,00 1.20 1.40 1.60 1,80 2,00 220 10
LOCAL TIME

261
Bt



ITUDE
8

LAT

PST

8t

é

ATMOSPHERIC DENSITY

ATOMIC OXYGEN - 260.0 KM 10.7 CM FLUX= 920

LOCAL TIME

CONTQUR LEVELS

SYMBOL

LN DENSITY
-3.28754E+0]
-3.28424E+0}

~3,28094E +0]
~3.27764E+0}
-3.27433€+01
-3.27103€ +01
-3.26773E+0}
-3,26443E+0]
~3.26112E+01
-3.25782€ +0]
-3.25452E+0]
-3,25121E +0}
-3,24791E +0)
-~3,24461E +01
-3,24131E+01
-3.23800€ +01
-3,23470E +01
~3.23140€ +01
-3,22809€+01

~3.22479E+01 .

~3.22149€ +01



20

g

LATITUDE
8

B

26T
St

ATMOSPHERIC DENSITY

ATOMIC OXYGEN 365.0 KM 107 CM FLUX= 92.0 DAY 172.
f l | I | | l | I

ALIIVOD ¥00d ¥C

—

"/"J

LOCAL TIME

heerd
%
é CONTOUR LEVELS

SYMBOL LN DENSITY
0. -3.S1941E+0
S. ~3.51433€+01

10,  -3.50965€+01
1S, -3.50477€+01
20, -3.49989£+0]
25.  ~3.49501E+01
30.  -3,49012€+01
35, -3,48524E+0]
40,  -3.48036E+01
45,  -3,47%48€+01
50.  -3,47060€ +0]
55, -3.46972E+01
60,  -3.46083E+01
85,  -3.45535E+01
20, -3,45107€ +01
7S, -3.44619€+01
80.  -3,44131E+01
B85,  -3.43643€ 0]
90.  -3,43153E +01
95.  -3,42666€+01
100.  -3.42178€+01



g

LATITUDE
®

8

1Sl
8td

ATOMIC OXYGEN

ATMOSPHERIC DENSITY

4700 KH
I !

10.7 €M FLUX=

92.0

DAY 172.

1.20 1.40 1.60 1.80 2.00
LOCAL TIME

CONTOUR LEVELS

SYMBOL

100.

LN DENSITY
~3.78221E+0%
=3,77477E+0)

-3.76733E+01
-3.753988E +01
-3.75244E+01
-3,74500E +0}
~3.73756E+01
-3.73012€ 01
-3.72269E+01
-3.721923€+01
-3,70779€+01
«3,70033E +01
~3.69291E +01
-3.68547E+0}
~3.67803€ +01
~3.,67038€ +01
-3.66314E+01
-3.63370E +01
-3.64926E+01
-3.64082€+01
~-3,63337€+0



X
22
. -]

o v E

ATMOSPHERIC DENSITY:: o g% CONTOUR LEvELS
MOLECULAR NITROGEN  119.0 Kt 10.7 CM FLUX= 1400 ° * DAY 172, %
! | | ' * ! ! ‘ ! ) - SYMBOL LM DENSITY

0.  -2.29098E+01
10 S, -2.28971E+01
10.  -2,28844E +0}
80 15,  -2.28717€+01
20.  -2.28590€+01
25.  -2.28463€ +0L
.30 30,  -2.28336€+0]
35, -2.28209€ +0)
40, -2.28082F +0)
45.  -2,27955€.0)
mo.oo 50.  -2.27828E +0)
9 S5, -2.27701E +01
- 60,  -2.27574€40)
=430 85,  -2.27447E 01
< 20, ~2.27320€+01
7S, -2.27193€+01
80,  -2.270B6E +01
~60 85.  -2.26939€ +0l
90,  -2.26812€ +01
95,  -2,26685E +0

| | [ } ! ] | I I | ) , 100 -2.26336€-01
.20 40 .60 .80 1.00 1,20 1.40 1.60 1.80 2,00 2.20 10
LOCAL TIME

'eg[
814


http:2.2655SE.o1
http:2.27447E.01
http:2.27955E.01
http:2.2844E.01

ATMOSPHERIC DENSITY

MOLECULAR NITROGEN  143.0 KM 10.7 CM FLUX= 140.0 DAY 172.
| ! { I I f { I ! I I )

m ;\._...//,

10 e 90

.30

0.00
wi
o
2,
[
:'.30
a
.
'.80
20 40 60 80 1.00 1,20 1;40 1.60 1.80 . 2,00 220 10
LOFHL TIME
9
= b T
o' o A
0%
4

CONTOUR LEVELS

SYMBOL

60.
63.
20,
7%,
80.
8%,
90,
9s.

100.

LN DENSITY

-2.49744E+01
-2.49529E +01
~2:49314E +01

- 2.43100€ + 0t

-2,4888%¢E «01
-2.48671E « 0}
~2.48456E+0]
-2.48241E+0)
-2.48027€ +01
~2.47812E+01
~2.47398E +01
-2.47383E +01
-2,47169E+01
-2,46934E +0)
-2.46739% +()
-2.463523E 01
-2,46310€+0]

-2,46096E +0}
-2,45881E +0}

~2,43666E +01

~2.454352E .01



29T

ATMOSPHERIC DENSITY

MOLECULRAR NITROGEN 185.0 KM 10.7 Crt FLUX= 140.0 DAY 172,

KLrvns ¥ood 40
w1 EOVA [IVNIDIEO

CONTOQUR LEVELS

SYMBOL LN DENSLTY
0. -~2,27050E+0)
5. -2.76698E +0]

10. -2.76346E+01
15. -2.7%995€ 01
20, -2.75643E+0)
25, ~2.7529NE +01
30,  -2.74940F +0t
33,  ~2.74388£+0)
40,  -2.74236E 01
45, -2,73883%E « 01
S0. -2.73533¢€ 01
55, -2.731BIE +01
€0. ~2,72830€ « G}
65. -2.72478E +0}
70, ~2.72126E +0}
75,  ~221775E 0}
80, -2.714923E+01
8s. -2,71071€+0)
90, -2.70720€E +Q1
95,  -2.7036BE+0}

100, -2.70016E » 01

20 40 60 .80 1.00 120 140 1.60 1.80 2.00 220 10
LOCAL TIME

BTd



ATMOSPHERIC DENSITY

MOLECULAR NITROGEN 260.0 KM 10.7 CH FLUX= 140.0 DAY 172.

10

80

30

0,00
)
"]
]
b
ol
l»—'.30
T
wd

~80

1
20 A0 60 80 1,00 1.20 1.40 1.60 1.80 2.00 2.20 10
LOCAL TIME

P9l
gtd

CONTOUR LEVELS

SYMBOL
0.
S.
10,
15.
20,

4T

30,
35,
40,
45,
50.
335,
60,
63,
70.
75.
80.
835,
90,
95.
100.

LM DENSITY
-3.09480E+ 01
-3.08865E 01

' =3.08231E 0]

-3.07637E +0}
-3.07023€ +01
-3,06409€ +01
-2,05794E +0t
-3.05t80£ +0}

- 3.04566€ +0t
-3,03952€ +01
-3,03337€ 401
-3.02723€+01
-3,02109€ + 0}
-3.01495€ +01
-3.00881€ +01
-3.00266€ +0]
~2.99652F +01
-2.99038€ +01
-2,98424€ + 01
-2.97809€ +0}

-2.97195€ +01



25
o &
o
e
= &
[ NSITY g =
ATMOSPHERIC DBE E g CONTOUR LEVELS
MOLECULAR NITROGEN  365.0 KM 10.7 CH FLUX= 140.0 DAY 172, - v kA
l i I | | [ L | | ' SYMBOL LN DENSITY
P T E——— ) 78 0. -3,4%698€+01
10 -t = S,  -3.44679F +0|
10,  -3.43660E +0!
60 15, -3.42641E+01
20, -3.41622€ +0}
25.  -3.40602E+0}
30 30.  -3.39583€+01
35, -3.38564E+0|
40,  -3,37545€ +01
: 45,  -3.36526E +01
w°-°° 50.  -3,3%5507E 0|
o S5, ~3,344BBE +0)
2 60.  -3.33469€ +0}
" a0 65.  -3.32450€+01
a 70, -3,31431E+01
-4 75, -3,30412€ +01
80,  -3.29393€+0)
-.60 85,  -3,28374E.0}-
90,  -3.2735SE+01°
95, -3.26336E+0

| i I I 100,  -3.25317€ +01
,20 .40 60 .80 1.00 1.20 1.40 1,60 1.80 2.00 220 10

LOCAL TIME

°91
31a


http:3.25317E.0l
http:3.28374E.01
http:3.45698E.01

ATMOSPHERIC DENSITY

HOLECULAR NITROGEN 470.0 KM 10.7 CM FLUX= 140.0 DAY 172,
10
50
.30
0,00
L
]
=2
—
4
r—".30
a
)
- 60
20 40 £0 80 100 1.20 1,40 1.60 1.80 2,00 220 10
LOCAL TIME

3971
8tq

CONTOUR LEVELS

SYMBOL

0.

5.
10.
15,
20,
23,
30.
33,
40.
435,
50.
S%5.
60.
635.
70,
73.
80,

' 85,
90.
95,
100,

LN DENSITY
-3.83222€ +01
-3.81803E +01

-3.80303€ « 01
-3.78964F +0]
-3.77544E +0}
-2,76125€+0]
~3,74706E +0}
-3,73286E +01
-3.71867E +01
-3,70447€ +01
-3.69028F +0}
-3.67609E +{!
-3.66199€ +01
- 3,647 70€ +01
-3.633%50€ +0t
~3.61931E 40}
-3.60312€ +01
-3.59092E +0}
-3.57673€ +01
-3,56253€ +01
~3,54834€ +01


http:3.60512E.01
http:3.73286E.0l
http:3.47o6E.o0

&0 30
HOVd TeNIsyo

ATMOSPHERIC DBENSITY

MOLECULAR OXYGEN 119.0 KM 10.7 €M FLUX= 1400 DAY 172,

| | | | [ | ! [ | SYMBOL LN DENSITY
.'=_-_—_- e ——
2 e e — 0. -5.37900€+02
10 i  _—// 5. -5.97882E+02
PURNE a— \ 1 0. '5.97864€+02
e —— "
A SR S ——— S \__/_9’_,_,.-—- o

- e i - / s 20, -5.97828€+02
] 25.  -5.97910£+02

CONTOUR LEVELS

~ KIrvne
B

o v ———— . =

. - L weeear = . ————————,
JE— o AT

- - p— 2

e

30 —fF—" 30,  -5.97792€+02

' 30 as, =3.972773E+02

40,  -5.97733E +02

000 — 45,  -5.97737E+02
w 50.  ~5.97719€+02
% 33. -3.97701E .02
P 60,  -5.97683F +02
.30 — 65,  -5.97665F +02
f:_r:j 70,  -5.97G46E +62

: o 7S, -5.9762BE+02

\ 20 s AN 80.  -5.97610E +02

\__—-/ - -7 85.  -%5.97592F +02

T ’ _ . 90,  -5.97374E+02

, . ML i 95.  -5.97%%GE +02

| | i | { I ! | | I ! 100.  -5.97937E+02
.20 A0 .60 .80 1.00 1,20 1.40 160 1.80 2,00 220 10

LOCAL TIME

:
|

BLT
3t



ATMOSPHERIC DENSITY

MOLECULRR OXYGEN | 143.0 KM 10.7 CHM FLUX= 140.0 DAy 172,

: SYMBOL

T A 70—
= Nﬁ_\

it ———————
- P

IR

uw"_

8
I

LATITUDE
8
[

2
I

20 40 60 80 1.00 1.20 1,40 1.60 1.80 2.00 220 10
Lo ’ LOCAL TIME

v

qLl
3td

} | I | | I | I I I I 1' 100,

CONTOUR LEVELS

0.

5.
10.
15.
20,
25,
30.
3.
40,
45.
S50.
53,
60.
65,
70,
75,

80,
as.
90,

93,

LN DENSETY
-7.40472E +02
~7,40442€ +02
-7,40412E 02

-7,40392E +02
-7.,40352€ +02
-2.40322E+02
-7,40292E +02
-7,40263€+02
-7.40233€ 402
-2,40203E +02
-7.40173€ +02

-7,40143€ +02
-7, 40113E +02

-7.40083€ +02
-7,40053€ +02
-7.40023€ +02
-7,39993F +02
-7.3996 3€ +02
-2,39933€ +02
-7.39903€ +02

=7.39873E «02



2
2]
ATMOSPHERIC DENSITY e oo Leves
MOLECULAR OXYGEN 185,0 KM 10.7 CH FLUX= 140.0 DAY 172.
| ! ! ' ! R J ' | !  SYMBOL LM DENSITY
9 - 0. -S.6185E+02
0 5.  ~S.61138£+02
0 10,  -5.61091€+02
15.  -S.61044E+02
20,  -5.60997E+02
25,  -5.60951€+02
.30 30.  -S5.60904€+02
35,  -5,60857E+02
40,  -5.60810£ +02
45.  -S.60763E+02
uJo.oo S0,  -5.60716E+02
g 55,  -S.60670F +02
= 60.  -S.60623E+02
—-.30 85,  -5.60576E+02
a 70.  -5.60529€+02
7S, -5.60482€+02.
80,  -5.60435€ +02
=80 85.  -5.60389€ «02
90.  -5.50342€ 002
95, -S.60295E 102

100. -5.60248E+02

20 40 60 80 1.00 1.20 1,40 160 1.80 2.00 220 10
LOCAL TIME

DLI



ATMOSPHERIC DENSITY

CONTOUR LEVELS

MOLECULAR OXYGEN 260.0 KM 10,7 CM FLUX= 140.0 DAY 172,
| SYMBOL LN DENSITY

0.  6.79672E+01

10 S.  6.80417E +01
10,  6.81162E +01

0 1S.  6.81906E +01
20.  6.82651E+01
25.  6.83393E.+01

3 30.  6.84140E+01
35, 6.8468%€+01

40.  6.8%629E+0}
45,  6,86374E€+01

Luo.oo S0,  6,87119€+01
9 55.  6.87B63E+01
P 80,  6.88608E +01
=~,30 65.  6.89353F+0}
g 70, 6.90097€ +0!
73, 6.30842€ 01

80.  6.91586E +01

80 85.  6.92331E 01
90. 6.93076E «01

95.  6.93820£ +01

| I } } I | | } } | | , 100 6.94363€01
.20 40 80 .80 1.0 1.20 1.40 1.60 1.80 2.00 220 10

LOCAL TIME

PLT
Sra



ATMOSPHERIC DENSITY

MOLECULAR OXYGEN 365.0 KM 10.7 Crt FLUX= 140.0

| | I | ! - |

RIPIVAD WO0d FO
SI FOVJ TVNIOIO

1

.30

e
3

LATITUDE
8

2

20 40 60 80 1.00 .20 1.40 1.60

LOCAL TIME

aL1
8td

-

CONTOUR LEVELS

SYMBOL
Q.

LN DENSITY
-1.44912€ +62
~1,44793E +02
~1,44674E +02
~1,44SSSE +02
~1.44436E +02
-1.44317E +02
-1.44197E + 62
1. 44078E +02
-1.43959¢ +02
-1.43_840{-: 02
-1.43721E 402
-1.43602E +02
~1.43483F +02
-1.43364€ +02
“1.43244E+02
~1,43125€ v02
~1,43006€ +02
-1.42887E +02
-1.42768E +02
-1.42649€ +02

~1.42530£ +02



ATMOSPHERIC DENSITY

CONTQUR LEWVELS

MOLECULAR DXYGEN 4700 KM 10,7 CM FLUX= 140.0 DAY 172.
, I SYMBOL LN DENSITY
807 0. -6.93090€+02
10 S.  -6.92926E+02
80 10.  -6.92762E+02
1S.  -6.92598E +02
20,  -6.92433E+02
25,  -6.92269€+02
-30 30,  -6.92105€ +02
35.  -6.91941E+02
40,  -B.91777E+02
0.00 45.  -6.91612E +02
w 50,  -6.91448E +02
Q S5, -6,912B4E +02
o 60.  -6.91120£+02
=130 65.  -6.9095S€ +02
< 70,  -8.90791E +02
75, -6.90627€ 502
80,  -6.90463€+02
80 85,  -6.90298E +02
S0,  -6.30134€ +02
9%, -6.99970F +02

| | | | | | [ f | | i 100,  -6.89806E +02
.20 40 .60 .80 1,00 1.20 1,40 1.60 1,80 2,00 2,20 10

LOCAL TIME

L1
gta


http:6.91284C.02
http:6.92105E.02
http:6.92433E.02

28
=N 7]
S 2
25
'»)
> 2
ATMOSPHERIC DENSITY £g
o CONTOUR LEVELS
ATOMIC OXYGEN 18,0 KM 10.7 CH FLUX= 140.0 DAY 172,
| ! ' l ! I | ' ! ‘ ! SYMBOL LN DENSITY
o 2 5 o 5 _ 0. -2.73359€ .01
S.  -2.73166E+01
&0 0.  -2.72973€+01
1S.  -2.22781E+01
20,  -2.72588E+01
25.  -2.72398E+01
»30 30.  -2.72203€+01
35, -2.72011E 0t
40,  -2.71818E +01
45,  -2.71626E+0
uJo.oo 50, -2.71433E+0)
8 55, -2.71241601
- 60,  -2.71048E +0)
b=-.30 65,  -2.708%6E +01
q 70.-  -2.70663€ +01
75, -2.70471E+01
80. -2.70278E+01
~60 85,  -2.70006E +0}
90,  -2.69893€ +01
95.  -2.69700€ +0)

100. ~2,69508€ 01

20 40 60 .80 1.00 1.20 1.40 160 180 2.00 220 10
LOCAL TIME

g1
81q


http:2.71241C.01
http:2.72973E.01

ATMOSPHERIC DENSITY

N CONTOUR LEVELS
ATOMIC OXYGEN 143.0 KM 10.7 CM FLUX= 140.0 DAY t72.

‘ ! i | ! ' ! S— | §_| ' ' SYMBOL LN DENSITY

o 2 s . . 0. -2.88992€ .01
. 5. -2.88713E+0

60 10, -2.88434E+0)

15, -2.88134E +01
20, -2.878735E+0
25. ~2.873596E +01

.30 30. -2.87316E+01
3%, -2.87037E+0!

40,  -2.86758E +01

0.00 45, -2.86478E+01
" S0.  ~2.86199E +0t
% S5,  -2.8%3919€ +01
- 60,  -2.85640€ +0}
b='30 65.  -2.85361E +01
< 70, -2.8508IE +01

2%, ~2.84802f +01
20 J_ 80, -2.84523E+0)
[ A 85,  -2.84243¢ .01
. 90,  -2.83964E +01
' 95,  -2.836@5E +01

| f | | I I | | | | | 100,  -2.83408E+0]
.20 40 &0 .80 00 - L20 1.40 160 1.80 2.00 220 10

LOCAL TIME

|

qs8it
gt



e
8

LATITUDE
3

2

o871
Bra

ATMOSPHERIC DENSITY

ATOMIC OXYGEN 185.0 KM 10.7 CH FLUX= [40.0 pAY 172,

! | | | | J L, ! ‘ SYMBOL LM DENSIT
2 ' } 0.  -3,07237E+01
5. -3.06907€ «01
10.  -3.08578E 01
15,  -3,06248E +0
20, -3.05918€ +01
25.  -3.05588E «0!
30,  ~3.05259€+01
33. ~-3,04929€ +01
40,  -3.04599E «01
45,  -3,04269€ +01
50,  -3.03940E+01
55, -3.03610€ +01
60.  -3.03280€ +01
65.  -3.02950€ +01
70.  -3.02620€+01
75, -3.02291E+01
80.  -3.01961E *0t
85.  -3.01631€+0t
90.  -3.01301€+01
95,  -3,00972E+01
i | | | t I I ! | I i 100,  -3.00642€E +01
,20 40 60 .80 100 1.20 1.40 1.60 1.80 2.00 220 10 !

LOCAL TIME

CONTOQUR LEVELS

ALTTYN0O ¥00d 50

41 9OVd TVNIORIG-



http:3.03940E.0l

TITUDE
) 2

H

LA

3

P8I
31a

ATMOSPHERIC DENSITY

CONTOUR LEVELS

ATOMIC OXYGEN 260.0 KM 10,7 CH FLUX= 140.0 DAY 172,
| | I .I. ' l I . | ' | I SYHBOL LN DENSITY

0. -3.23864E£+01

S, -3.23579%+0]

— 10, -3.23293E.01
15,  -3.2301E+0!

20, -3.22726E 0}

25.  -3.22442E.01

30,  -3.22158E+0]

35,  -3.21873E .01

40.  -3.21389E+0]

— 45, -3.21304€+0!
50,  -3.21020E+01

33.  -3.20736E+01
&0, -3,20451E 404
63. -~3.20167E+01
20, =3,19883E + 01

C 75, -3.49%98E «01
- B0, -3.19314E+01
a5, -3,19030€ 401

90,  -3.18745E+01

95, -3.18481E+01
100, -3.18176E «0}

X 9 15 <15 4|

1

1.40
LOCAL TIME

Y
s



10

«30

0.00

LATITUDE

'.30

231
8rd

ATMOSPHERIC DENSITY

ATOMIC OXYGEN 365.0 KM 10.7 €M FLUX= 140.0 DAY 172,

l l ! I | I I | |

 TVNIoRQ

3 .
BYIFIvan ¥o,

&1

.20 A0 .60 80 1.00 1.20 140 1.60 1.80 2,00 2,20

LOCAL TIME

CONTOUR LEVELS

STMBOL
Q.
S.
10,
15,
20,
23,
30,
35,
40,

. A%,

50,
8%,
60.
65.
20,
75.
a89.
85,
90,
95,
100,

LN DENSITY
-3,42368E +0}
-3,42010€ +01

-3.41653E +01
-3,41295€ 401
-3,40937€ + 0
~3,40580€ + 01
-3,40222€+01
~3,39865€ +0}
-3,39507E +01
-3,39150€ +0}
-3.39?9?!: +01
-3,38433E «0}
-3,38077€ 401
~3,37720€ + 01
~3,37362€ +01
-3,37004E +01
-3,36647€ +01
-3,36269€ + 0}
-3,35932€ 01
-3,35574€ 01
-3.35217€ + 01



ATMOSPHERIC DENSITY

ATOMIC OXYGEN 470.0 KM 10.7 CM FLUX= 140.0 pAY 172,

10

LATITUDE
i 8
T l

2
|

L.20 1.40
LOCAL TIME

381
814

CONTOUR LEVELS

SYMBOL
0.
3.

10,
15,
20.
25.
30.
35,
40,
45,
50,
53,
60,
65.
20,
75,
80.
85,
90.
9%,
100.

LN DENSLTY
-3.64492E+01
- 3.63940€ +01

- 3.63386E 01
-3.62836E +01
-3,62284€ 301
=3.61732E+0)
-3,61180€ +01
-3,60628E +01
-3.60076E +0
~3.59524E +01
-3,58972€ +01
~3.58420€ +01
-3,57868€ +0)
-3.57316€ +01
-3.56764E +01
- 3,56212€ +0}
- 3.53660€ +01
-3,55108€ +01
- 3.54556€ +0}
~3,54004E + 0t
- 3.33452E .01


http:3.56764E.0l
http:3.58420E.01
http:3.62284E.01
http:3.62836E.01

