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EXPFCTED ELECTRON AND PROTON FNVIRONMENT FOR Ti®
COSMIC X-RAY EXPERIMENT ABOARD THE 0SO-I AND 0SO-H

Forwerd

At the request of the senior experimenter and the project office, a
special study was conducted to determine the ambient trapped particle
fluxes encountered by the 0SO0-I, in order to evaluate th: contaminae
tion of the cosmic x-ray detectors during times of apparantly normal
data aquisition in order to develop means .or rejection of background
events and/or provide a suitable normalization monitor. In response
to further requests, the study was expanded in order to provide data
for the determinaticn of possible radiation damage to COS/MOS devices
on 0S50, I and H,

Several groups of scientists and engineers, related either to the
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0SO=I or ti.e 0SO=H project, were briefed in separate meetings at
which the data were presented and explained and the resulits wers
discussed, Two meetings were held at Goddard and 2 special "0SO-H
Meeting on Radiation Effects™ was organized at NRL., Names and
affiliations of participants are given in the attached distribution
list,




Introduction

The results contained in this report are valid for both vehnicles,
US0-I and 0S0-H, since their nominal orbits are identical, but with
the reservation that their efrective launch date will not be more
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than cne yeur apart.
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Due to its low altitude and small inclination, the OSQ’(Hvand I)

trajectory lies entirely in a region of magnetic B/L;QBEZEuZEEEEﬁly
referred to as the "inner zone" (1,04&.L ,5,2.2). This fact simpli-
fies calculations and considerably improves the quality of ihe pre-

dictiuns, because lasting solar cycle effects, which are more severely

experienced in the cuter zone, do not have tobe taken into account,

Cn the other hand, launch epoch for both missions is sometime in 157,
that is, during the period of the next solar minimum ., Consequently,
conditions prevailing ther in the wadiation belt would most likely
resemble thogse that existed during the last solar minimum, namely in
176k, with the exception of the artificial "Starfish" electrons that
populated the inner zone from July 1962 to about 1968. These would
have to ve removed, in order to obtain a reasonable approximation for
thevl97h environment. This process still involves some handwaiving,

wihich in turn degrades somewhat the guality of the predictions,

The vehicle encountered electron fluxes in our study are calculated
with Vette's AE2 model, which describes the environment as it actually

existed back in 196k, when the artificials were vastly predominant in
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the inner zone, Since the model does not account for time dependent
changes, it was updated by decaying the fluxes exponentially up to

an epoch, at which it was felt that the natural beckground levels

had been reached, This was done with experimentally determined decay

lifetimes, defined as functions of B, L, and E ( energy ).

Orbital flux integrations for high energy protons were performed with
Vette's current models APl, AP6, AP7. As in the case of the AE2
(electrons), these are static models which do not consider temporal
variations, Hewever, for the protons this is a valid representation
because experimental measurements have shown no significant changes
with time, With the exception of the fringe areas of the proton belt,
that is, at very low altitudes and at the outer edges of the trapping
region, the possible error introduced by the static approximation
lies well within the uncertainty factor of 2, attached to the models,
Consequently, the proton models may be applied to any epoch without

the need for an updating process,

Classification of orbit integrated spectra as hard er seft is relativeg
it is based on an overall evaluation of near earth space in terms of

circul=r trajectories between equatorial and polar orbits,

Occasionally discontinuities appear in the proton spectra., These
"breaks® occur vecause the complete proton envirocnment is being
described by three (formerly four) independent maps or grids, each

valid only over a limited energy range; for certain critical orbital




confipurations the discontinuities are then produced when moving frem
one ener;y range to another, They are caused, in part, by the
exponential energy parameter of the model which in many instances had
to be extrapolated 'o make up for lacking data and, in part, to
insufficient experimertal measurements over some aress of B/L-space;
furthermore, the discontinuities reflect the faet that the available
data c#nnot be completely matched at their overlap. In order to over=
come such spectral breaks, a continuous weighted mean curve is usually
drawn, conrnecting the adjacent segments; it should be regarded as an
approximate spectral distribution. In doing this, the APl results
(30< E(Mev) < 50) have to be totally ignored sometimes, The 0SO

orbit belon;s to the affected group.

Attachment A contains other pertinent background information with
regard to units, f{ield models, trajectory generat’ on and conversion,
etce At this point, we wish to emphasize ayain that our calculations
are only approximaticns; we strongly recommend that all persons to
receive parts of this report be advised about the uncertainty in

our data,

Results: Analysis and Discussion

Our calculaticns are summarized in Tables 1, 2, 3 for electrons and
Tables 4, 5 for protons. The superimposed spectral distribution of

both types of particles is given graphically in Figure 1.
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The electron spectrum above E = 1 Mev may be classified as "hard" for a
near earth space mission, while the protons rate a "very hard" classi=

fication for energies B D> 15 Mev, Figures 2 and 3 give the characterise
tic spectral profiles of the investigated trajectory, for electrons and

protons separately, plotted ‘by computer,

Table 6 indicates what percent of its total lifetime the satellite spends
in "flux-free" re. ions of space, what percent of its total lifetime in
"high intensity" regions, and while in the latter, what percent of its
total daily flux it accummlates,

In the context of this study, the term "flux free" applies to all regions
of space where trapped-particle fluxes are less than one electron or
proton per square centimeter per second, havirg nergies E > .5 Mev and
E ) S5e¢ Mev respectively; this includes regions outside the radiation
belts. Similarly, we define as "hi, h intensity" those regi ns of space,
where the instantaneous, integral, omnidirectional, trapped particle
flux is greater than l(')5 electrons with energies E ) o5 Mev, and

greater than 103 protons with energies E > 5 Mev., The values given

in Table 7 are statistical averages, obtained over extended intervals

of mission time, Hewever, they may vary significantly from one erbit
te the next, when individual orbits are censidered,

Figures 4 and 5 are computer plots of instantaneous peak electron
(E > o5 Mev) and proton (E > S. Mev) intensities per orbit, for a

sequence of about 30 revolutions, A periodic pattern is evident,




based on the daily cycle of about 15 revolutions, Cycle and pattern are
functions of the orbit-pericd, which determines the precession of the
trajectory. Because of the circular form ef the orbit (eccentricity < 0),

no significant changes are expected to occur in either with time,

In regards to the displayed data, especially noteworthy is the fact that
the 080 trajectory offers several consecutive virtually flux-free
revolutions per day, in the electron as well as in the proton medium,
Specifically, There are about three (3) flux-less orbits for electrons

and about five (5) for preotons,

The described phenomenon is a special feature of this particular flight
path, A change in inclination or altitude will affect the radiation-

free pericod,

In Figures 6 and 7 time- and flux-histograms of the orbit are depicted
on the same graph, one for electr ns and one for preotons, in terms of
the magnetic parameter L. The unmarked contcur shows averared instan-
taneous intensities of the trajectery, for L-bands of constant width of
«l earth radiusj the contour marked with X's indicates the percent of

total lifetime spent by the vehicle in each Le~interwval,




B TR T R T R P Bt e e et v e e e e S i L

ATTACIMENT A

Ceneral Background Information

For the specifini 0SO-H trajectory, an orbit tape was generated with an
integraticn stepsize of one minute and for sufficiently long flighttime,
80 as to insure an adequate sampling of the ambient environment; on
account of its periocd, which determines the rate of orbit-precession,
the following circular flight path of L8-hour duration was produceds

Inclination Perigee Apogee
33° 556kmn 556k

The orbit was subsequently converted from geocentric polar into magnetic
B-L coordinates wi‘h McIlwain's INVAR program of 1965 and the field
routine ALLMAG by Stassinopoulos and Mead, utilizing the POGO (10/68)
geomagnetic field model by Cain and Langel, calculated for the epoch
1974s0 (B ie the field strength at a given point and L is the geocentric
distance to the intersect of the field line, through that noint, with

the geomagnetic equator).

Orbital flux integrations were performed with Vette's currggt,models of
the environment, the AE2 for electrons and the APlyekPﬁ:yAP7 for high
energy protons. All are static models which do not consider t?mporal
varlations, See the text of the report for further details on this

matter.
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The results, relating to omnidirectionsl, vehicle encountered, integral,

trapped particle fluxes, are presented in graphical and tabular form
with the following unit conventien:

1, Daily averagess total trajectory integrated flux averaged
into particles/cm® day,

2 Totals per orbits non-averaged, single-orbit integrated flux
in particles/cm?® orbit,

3. Peaks per orbits highest orbiteencountered instantaneous

flux in rarticles/cm? sec,

where 1 orbit = 1 revolution,.

Please note: we wish to emphasize the fact that the data prerented in
this report are only approximations, We do not believe the results to
be any better than a factor of 2 for the protons and a factor of 3 for
the electrons, It is advisable to inform all potential users about this

uncertainty in the data,

i FRED N L




DISTRIBUTION LIST FOR O0SO = I & H REPORT

Godilard
Fo J. Barret Code 312,3
E. G, Stassinopoulos 6L1,0
Harry W, Street 301,0
Bill A, Ostaff LLo.o
Vitaly Danchenke 711,2
Don Anna 311.3
Bob Frazier 311,.8
J. J. Hirschfield 761.4
Dr. E, A, Boldt 661,0
Dr. S. P. Marau 683.0
J. M, Thole LL0.0
J. P, Talentino 4L0.0
Jo L. Donley LL40.0
D. R, Burrowbridge L40.0
Dr, F. B, McDonald 660,0
Dr, P. J. Serlemitsos  661,0
Dr. B, R. Dennis 682,0
Ken J. Frost 682,0

Mr,
Dr.
Dr,

Mr,

Dr,

Mr.

Dr.

Naval Research Lab

Ce Ro Detweiler Code 7142-D

D,
L,
P,

Jo. Michels
S. August
Shapiro

T1h3-M
6612
6611

Victor E, Scherrer 7140-8

B.
H,

K, Moritz

W. Cooper

NASA - Hogo-
K. Oertel

7140
7120

Code SG

-
BT

i
3




E3 4 ¢

Y

K b e

0*d S*9o 0°0 c*o c*0 0°0 0°2 0°0 o*0 0°0 0°0 0°0 = Ii0L

9°0 0°9 0°C 0°0 0°o0 0° 0 9°0 0°0 0°0 0°0 0°0 0°0 &*19

33 0°0 G*0 3*0 0*0 ¢*0 0°0 0°9 0°0 o°o o°0 0°0 L=9

w®d G*9 o*v 0°0 0*0 0°0 0°0 0°d 0°0 0°0 [LAd] 0°90 9-5

oo v°o 0°*0 G*o Q° 0 0°0 00 0°9 0°*0 0°0 0°0 0*0 S=-v

V) (2] c*D o°*0 0*0 0°0 0°0 0°d 0°0 0°C 2°0 0°0 v-€

o9 (28 o*e 2*3 c*0 0°0 0°0 0°0 0°0C 0°0 2°0 c°o E=-2

vty 0°0 90 0%0 0°0 0°0 0°0 0°0 0*0 0°0 0°0C 0°0 2-1

9°C c*o o°0 o°0 0°0 o°o 90 0°9 0*0 0°0 0°0 0*0 | £

FL) 0o o0 0°0 1Y) 00 00 9°) 0°0 0°9 0*0 o°o 5°-0
eSn*5-CL 5 205°5-0E°Ss 20 1°5-06° o= *«02°v=-05° v *0E*Y-G2*vx *06°E~-0L"C 2 (A3n)
*LO*H=-UL" S $04°5-25%5 20 *%-01°Ge 206°v=02 ¥ 05 v=-0E Vs «0I°o-05°Es SIONVYH
S GNV Yy -7 t1 31 Qv u “ i Mn v 3 N 1 g 3 43 nvVv av d T Y3 HS 21414 3 NS9SV aA) S ONVY B -1 ADS3IN3
J*0 0°0 2¢0 g*0 e 0 0°0 0°0 00 0°0 0°d 0°o0 o0 = wioL

c*o uee 0°0 00 0°0 0°0 0°0 0°0 0°0 0°0 0°0 0°0 L1y

39 G*0 G*0 u*o 0*0 0°0 00 0°3 0°0 c°0 0°0 oo L=9

J*u 0°o 0°¢ 0°2 c*o 0* 0 00 0°0 0°0 0°9 0*¢o 0°0 995

o3 ceg o°c 0*d 0*0 c*0 0°90 0°0 0°0 0°0 0¢0 0°0 S=v

vy 0°0 o0 0*0 o*¢ c*0 0°0 0°0 0°0 0°0 0° 0 0°0 v-€

U3 5°0 c°0 0°Q G0 0°0 0°0 0°0 0°0 0°0 o°o 0°) £-2

hLEA ¢*0 00 0«0 0*0 o*C G*0 0°0 0°0 0°0 2°0 0°0 2-1

[{LI¥] c*0 S*0 0°0 c* 0 0°C 02 00 0°0 0°0 [ 34 0°0 | S

c*d 3°z s*0 0°0 0°0 0°0 0°0 0°0 0°0 c*0 0°0 0°d 5°-0
202%c-0E°%c» s01°E~552% $59°E=-5¢°2* *59°2=55°2% *S9°Z-SE°2e *52°2-61°2s tA3n)

0L -02"Le $IT*E-01°y 336°2-59°2s *52°2-G3°2¢ 255°2-50°2s *3E°2~522# S3Iuvy
>INV U =T (11 3vwvn A0 0v9¢ 3 N o3 13 me BY a 713 KS 2112 3NDV a) S ONV3 - AD¥ANI
0°0 42 =2:i°T 332 392°9 20 3td®v 20 3I6T°v 30 395°2 90 3I9S°E 90 339°3 I 3ET*S 50 3Tv°T 30 IFE*® 80 35v°1 = IviOoL

J*5G 23 39%°L D I»S°9 &0 38L°s &0 361°5 £9 350°8 *0 39S°E SO 3I2E£°T SO 3£9°2 50 I;2°9 30 3IE0°T 20 30L°S L1

3, 2. FLE®Y wD HAS1°1 w0 332°t w0 3L£°1 0 3ET1°2  #C S¥2°6 SO 3IS°2 S 3Ive v 0 301°l 50 3IS5°. EO 339°C -9

S®L  £3 3001 ¥) FVYCE 90 335°C 0 36°v w0 396°2 S0 3V0°E SO0 3IZ8*L 90 SEE°T 0 3IE6°2- 30 3ILL*S ©0 3022 9=c

G*J €0 362°2 90 FPL®S 38 332°1 30 3961 SO 3I¥6*2 SO 306°6 90 3IL2°2 I 3IEL°E IO 3I68°L IO 3Lt SO 3IE0*e S=¥

J®0 EC 3%9°% 30 3¥weZ  »0 355°%: 0 316°9 0 3TI°T 90 3I2S*E 90 3II9*P 20 3IVO0°T LD 3I6T°Z IO 3IB5°v IO 355°% o€

J°3 93 3S2°1 53 SLE%L 90 322°T 90 329°2 20 34T°v L0 3SI°T LC 3IP0°Z 20 3IP0°E L0 I96°5 L0 3JE2*2 L0 3I9IeX £-2

G %3 301°E 0 4T1°2 90 I4686°€ 20 ITI®T L0 32S°T L0 396°E L0 30E®F &0 3S8°3 30 36L°l LO 3I9E*8 L0 3Z5°*S 2-3

0°0 SC 3C3°2 &0 ITE®T 40 IEI®Z 10 3ILL®E L0 3S9°2 L0 30£°S L0 3E2°56 90 3re*l Q0 3IS°2 20 3I95°8 L0 3IT6°E  ST-1J

G®C &5 30L°1 @0 335°5 e) dJ6w'y B0 349°t $0 360°2 I0 398°2 80 3iL°v B0 3I9E®I 30 388°8 30 3ISE°C L0 ISEE 3°=0

L IAFLIN LS §) *56°E~-SL° 1w *59°1~-55°t» $SV°I-LE* T *2E° 1=22° 18 *22°1-00°0x» (A3K)
*51°2-50°2e *35°1-36°I% 2SL°T~G9° In *55° -G °le sLECI=2E° 1 sL2°1-22°1ls S39NYY
S ANV B -1 t1 1437w Midv 3 NI 4313 nvEVa MV 3INS 311L3NY9Y a) S3INV3 -~ ADNINI
NS - 31434 s 355°1 = gJ183d * 9629 J1 34vi 1la¥d) 13 s n» 9SS =*934¢y % 9553 =°9143d & €€ =CL¥yN1TONI

{mNald3dS NI SY °0313133aS SI ASHINI JuINA L33Dx3) AINS®<I SIIOMINI ¥0J 3= 378vd SIHL ND S3XNW W
23S/288MIS3IMILBYE 4D SLINN N JYVY SIXNTI TIDVY3AY -NON 28 AVU/2eEnd/S3TJ118Vd 40 SLINN NI 3¥v 3Wv. SIHL ND S$3xNId4 J3DvudAe

b AvVG * °3? HANDR * %4361 dviIA = 34vQ0 AVO3Q sex 3731 3113A = IQ BOLDOVI=AVIIA HLLIW QIAVIIO ATIWIANINIODXI SIXNTII
12)3m@ 320D XNU3 ¢ 000°WLST =3mil 803 #9707 000 WH3L-EYT NAONVIINIYD = [26T1 40 viVAN] AB Q3ANENWDID 136 SILVNITHOID IIL3NIDVA

6910 AV] LSt uU¥3IA = NMM 40 31va ¢ (23v $3413A) SANINNOSIANG NIULD33 311S3IdaDd HAIR AGNLS XN VLI ND
T = ANlUGog .

$33S 2O*E9Ix= InIANNY

]
W




oV

o
1Y)
«J
20
1)
vJ

(3°<3) »3Willava
NEYS BT i{e]
=20 *JN Wiul

I - 050

*y

20

29sC AVIY

¢id%3v

2°%C

2°0

3°0
de®2
es*C
£v® 1
cc* 1
2 S
TS

(504)
ABMSugas

NUL Av N3

= WAL

Nidnl-83°1
Ba*t-23°2
La®v=9d°*}
I3°1=-53°*1
S3®i~-vs°1
v3°i-c 3%
€£3*1-243°1
c3d*1~-03°}
ANII Jadl

LD3S/72send/33)

SIINY
AL1I3NIUNI

R3IUN] daNsJdard

ERPIL LU

Iss°t = JJdinlo

(10395 NI Sv
JasseesnI/>aID1aaVa 33 SAIND NI 33Y 53xNT3 AIIVEIAT ~NIN

AYd ¢ °*3 HINDON * %2361
SELS5E avda = NN S0 3iva

34vQG AVOIEQ

¥k x
(23¥ $3143A)

TN

90 3i151°*1
99 3viS*I]
99 3I£10°2
90 355%°2
99 3ELE®E
90 IBYE’Y
90 2199°*3
30 3IEE*L
90 39v2s*S
L0 3s9t2°%
40 3629%s
L0 3850°2
40 3E0L°2
40 3IIES®E
40 30I9°v
49 3910°3
40 3vs8*L
80 3620°1
20 319¢e°1
80 3dL08°1
g0 39Ev*2
80 39eve*t
40 3¥9E°V
s 3Alse*s
g0 35e8°¢
60 3180°1
60 3A556°*1
60 3E9S*Z
50 3vveicS
(AVYY ¥33)
X0 Va2°94UN]
Q39va3AvY

9629 Ji 3Idvi 118¥) 138

00°%¢
3L°*9
0S*y
32°9
20°*3
52°S5
Us*3
32°5
00°s
3L
05*¢
EX-2d 4
20°v
SL°E
1-30
se*t
Qo*E
sece
ds*e
se*e
00°¢2
EY R
05°1
se°*1
J0°1
3¢°0
05°)
s2°0

0°0

(A3n)
NYHL*HAYY
A9¥3N3

aNAdL 23S L1880 34150dW0D

* Nl 935S

32°02¢1

23°*0
¥0°0
1 9 84
0g*0
35°)
L3°2
Le*S5
4 A4
93°%2¢

tiN3D ¥3d)
wN3103d5

33 %

933 =°21d3d

50 3vvL°S
30 3161°%
99 3281°2
90 3Is1°*3
L0 3ISL°t
L0 3t161°s
80 3L99°1
80 IGEP°*S
80 32t12°¢L
60 3381V
€AV3 d3d)

XNId WwilL S3IOINvY i

Q3Idvu3iar

N1 WNY1D34S

208

*Q314ID5dS S1 A9E3INT JAI4AA 193DOx3) AINS*<3 S3I9FINI 304 3dv IWOvL SIHL NI S3IxXNT3 W

=® LUNIINI

|

= IviOL

L1
L=9
9=
S=v
v-£
E=-C
e=1
I-5°

-0

(A3n)

A93343

AVQs2e ¥l /33121438 vd 40 341NN NI 3dv 378Vl SIHL ND S53xN7d4 J3dvd3Af

371 3113A = 10
SINIANISIANT NI¥LD33 31I5IdADD HlIl® AGNLS XNT4 IvL1I3adAD

B0LDVH=-AVYIIO HIIMA QGIAVIIGA ATNIWILNINIGXI S3xXNS



e

v T~ ) B ) 4
0*o el Seete*0 ¥999¢ *Lv | &34 L2~ 20°2Lt 10-30856°*5 o€
00 401°1 969€£2°0 860653 °9Y 1* 9SS L4 S~ Y5~ 00 350v°*2 se
S0 avIE’s SEt°l LR Al 9993V °ve T*°9S5 28°01~ 1822~ €0 3vLr*e 82
39 3tue*s evict F48-2 44 ] 99995 *°2¢ 9°vSsS 22°0 SE%¢E~- €0 3LBO*E Le
L0 3498°L I02°1 v3061°0 v9931*1Iv T*eSS 2E°kEe~- L8° IS~ S0 30L8°t 2
30 5ee0°v gseet 11561°0 99915 °6¢ S5*ESS Jt° @2~ 3E*Ov- S0 3e25°¢L s
80 adelee ITER 9£861°0 66654 °LE t1*2Ss 36°2€~ 5930~ 50 39€S5°S ve
33 30L0°¢ 40€°1 82961°0 ¥9911 *9E ve5vS £6°0E~ Z2v°50- S50 3¥L5°*H £e
#0 3e2s*e 1e2°t 82s61°0 000sv°*vE 9IS £0* 92~ 3S*3e~ S0 3At2ev°S g2
80 3eIE°L s8e*°t steoec*o 56652 °2€ S°vesS 839* 02~ ase*9oe- S0 3IyI2°*e | &
L3 3831y esE"l us ez o OtEBL*IE L°EVS 50°8L~ 2oL~ 0 3t2veL o2
20 32e1°9 a9t 229920 9991 *62 E®B89S $6°82~ 9°EY . v0 39c8°t -3 §
29 2009°S scvel $6992°0 99910°%82 2°vvs 24°61~ LSV 10 3001°s ~ C R
0°C 6LL*t L9SLE°0 0000L *S2 0°%LSS ste9e EE* P33~ 10=-3285°6 it
00 262°1 ESvEY* O CEEES* VS 0°3vS e 8BS~ S5°el1 T0-35685°5 1
o°o 69¢4°% 93TIv°0 1§41 A X 5°2SS 26°2E~- 2L*ELY 10-3EL5°6 3t
0 a088°2 sS0i°*1 9sige*o 00002 *22 2°3SS LY O~ L8°05~ 10 39e¥5°2 vl
20 45v9°*L ovict 2¢eeN2*0 1EEBS*02 £°8SS | A A2 Sd 2%°s5L~- €0 3¥25°9 1 4
20 3199°s i91°3 ou60eS*0 49990 %61 ¥°5SS 2S°E~- LV LE~ 0 3t53°1 21
#0 a9z9°1 eee*t $8061°) 1E€82 L% v*SSS as* v~ 55°60v~ S0 3t29°c it
43 J690° €0E"T tes61°0 00009 *St 3°¥S5 $8°0E~ 3Z°Fv~ 50 320t °¢L o1
#0 3s500°t Ste*t 60861°0 00005 °¢tt E°2SS i8*2E~- 2259~ S0 3300°3 S
39 3a130°c 20€°L 10961°0 EEEEZ *2ST 9e593 2e* 0e~- ES°EV- S0 3221°¢L 8
30 dHewe®e [ A § 20961°0 L9995°01 S°94S Lacve~- PE*9E~ 50 3625°s (3
30 3tot°1 »2E*L 6ci02°0 EECES*8 CR 4 4] 26°02~ 94%02~ S0 33E3°2 3
L0 3508°2 -~ PAQ | 895v2°0 000Sv*e veSvS 59*6¢e~ te*ee ¥0 3T WS 3
23 3640°L 4L29°1 6£292*0 29913 °S 9°LYS 2a*9e- 36° 1y 0 3tL0°8 1 4
<0 3089°t S84 1 1680£° 0 000S2°v L°3vS ss*°8ge~ 26° 1L 10-3585°6 £
0 agavec el 65609°0 000s3°¢ vea3vs po* 82~ 32°05 10-3885°6 4
€0 3E£0°c 9528 SS9Ev* 0 £49990°12 8°8vS yS*8e~- zv° 021 10=-3685°5 4
(339VE3AY LON) (Rg--}) (SSnvd) (Su) 30N 1L W 3aGNLIAVTY 30NLIONOT G3IVIANNIONID *IN
A13n07an4 vi0L 133810 (8)Q1313 3wli 11880 GIYIANNIOND HIIHA LV NOILISQa XNY4 N¥3Id QI1y¥3d
1 = 030 = FWIK3IA = 365°1 = J0i830 * 9629 04 3aVvli LIB¥3 138 &« nX 9SS =09Jdy & 933 =°*IIu3d & EE =°LAUYNITONI

(NNBLI3AS NI SV *0314103aS S1 ADYINI 3UIHA L1d3IXI) AINS*<I SIIOUINT ¥OJ4 3dv ITEvi SIHL ND S3xNTE VW
235/2%3a0/7S3WV1Aava 33 SLINN Nl 34V 53xNV3 GIVVHIAY -NON L 2 2 AVO/282nd/533148vd 30 SLINN NI 33v 378ve SIkk NO S53xNT13 039va3AVY

*d AvQ * °9 MANGH ¢ ®2961 dV3A = 34VQ AVI3Q ses 37WL 3113A = 13 ¥0LIVA-AVIIA HLIN GIAVIIO ATIVIANINIGX3 SIXNS
5910 AVT *1L51 av3a = NNd 40 3Lv0 « (23v S3413A) SIN3SNNOYIANS NOMLID3II3 31152dma0d Hil8 AQNLS XN TIVAI3H0

Q0ld¥3a=Nvi ¥33 XNT3 Tvadl OGNV aV3IO 343 3778vVL

COSSSBITLS SIS SE ISR IB LSS SESELSSEER S 160 3ND = AVL TIVABILAN]L 3wlli = Q001¥3c 3NI SRS REE E PR L LSS F SRR P E RSB XS E SRR ESE
SSSOSEE LSS RS S ST VS L CLESPS LS SRS RS EE S S S118803 TW 804 1NAIND TIVYHINIY SRS SRS EC AR ESE S LSS R REREEC S SS DO SE RS




s w o www e

' ) -
e R e SRS TR | B — -

90 3AdLE*Y 201
90 3958°V 05
30 316£°5 o8
90 3v¥56°s 0¢
90 3I529°3 03
90 3I9vveL s
90 3800°3 S%
99 3st1s°3 ov
90 3920°L SE
90 23948°L o€
S0 H#TL0°3 Le
90 304i%9°3 v2
93 321Tv°S 1 £
40 3cwe*s ACV%wv = Fi04 40 38c0°1 at 00°001 L0 3B9Te = TviOL
20 38311 st
90 3*3 83AU-53%1 40 3vge*t [
vea P Rt} s$3°1-v3°L 40 36£9°1 [ 4 505°01 0 3ISLE*Y 1B {4
L2 JLos*t EEl®Y va*i1-g3°1 20 3659°1 ] 657 ‘L 30 3890°¢ 02 1-05
LORED L 2 g 385°1L z3*1-23°1 40 3100°2 L 11°0 S0 33%52°% 05-9c
oC dlwuce L9vei c3a*i=-13°1 20 3t29*2 S 8es°*s 90 3T01°¢ 0e=-St
vJ 3iEs°1 et 13*1-03°1 42 3891°v E T3 v L0 3vSe°t S1-S
v 34981 EEL®*Se Q03°(~-C3°0 JITvA 1IN 1 FIT%LE 43 3L X S=&
ts<a) iV liave t304) (J35/7cwendsLd) (AVQ ¥3d) (A3a4) tAYG ¥3d) (A3n)
NIAV IR OY IBN30ax3 SIDNV xN14°9314N1 NVALTMLUD (4N3D ¥3d) XNI4 WvidL  S3IDONeY
=J ®IN Ii0s 4D NOlavang AL1SN3UNI Q39Vy3AY AO43N3 ANN1D3d5 G3IDVAHIAY AD¥3IN3
XIINT 3uN33ax3 ANBLI3dS L1180 31I504wWID 33 X N1 nsN31O33S
AD¥3INI HOIH
1=-0U50°%= 31DI73A = 355°1 = QOld3a =* 969 01 3dvi 118383 M8 * WX 9SG =*9Ddy * 953 =°31¥3d =+ EE ="LvNITONI

65¥10 AVU °*TLST HYHA = VNN SU J1V3 % GaVe9dv*Zav®lcv SAI¥) * INIANUYIANI NOLOdd 3ILISO0440D ¥Id4 AGNLS a0 Tve 1380

(WNHuLD3dS NI SV *0313123dS S1 ADUINT 3Iu3-4m 133IxX3I) A3A S<3 SITY43INT HOI 3dv 3Tdvl SIHL ND $3xD3 Tw
Jdas/iesnd/S 1014 vo 40 SLINNM NI 33V 53xNVd A39vuas AV -NIN =%k AVQ/2€2nDd/32T10148va 30, S1INN NI 3yv 37dvl S1+41 NO S3IxN13 JIOVHUIAY

L
:




40 3000°1 00°*s

L0 3021°1t SL*Y

40 3vHbe°1 Cs*v

L0 3v3v°l c2*v

49 3TLS°*1 00°y

40 365L°1 SL°E

40 3696°1 Cs5°E

40 330%2°2 sg*t

L0 38992 00°€

L0 3EIL*2 st*e

40 3ESC*E 05°¢

L0 JEIVE S22

40 3JLL8°E 00°2
@90 3FCEE°*X J03°3v = TiUL i0 3Cve*y se°1 0C* D01 20 3gevr*d = Ivi04

L0 3538°» 0s3°1

c*0 g7 a3Au-3 3%t L0 IGLE*S QE*t
Wl eIl 0s53°2 33°i=v3°t 40 3EZB°*3 ot*1 L33%L 93 3A60L°*5 00°*3~-0)*y
L0 399%°y Jse*2 »3°I=-€3°1 40 3AVLE®D c6°* 900211 90 3995°*8 20°0~-00°c
¥J 3IJes*} J95°*I gd*i=-23°1 40 3vL6°3 oL aszeet L) 350e°1 0 E~D0°2
®s 3tiE°k LEc*2 23i®*i-13°1 40 3EE9*L 0s* L3332 40 3S¥5°Y 00°2=0t°Yy
L0 32 Ive2 [ ) i3*t=-04°1 4) 38SE*I ce* s5c2°22 40 32t18°1 0TI*¥-05°* E
v0 359¢v°o L99° 1V G3*1-03°0 <0 36%1°S5 ote 8s35°8t 43 3Si5°% 0gs* -01°
1:°<3) 53V ilarbve t35a4) (J23Ss72»snd/10) (AVU 43d) (A3nN) {AVYQ ¥3d) iA3n)
334V WInNJ OV 3uNS5Uaxd SIINYY XNT3°9IINT Nv4L*HLUY (1N3D ¥3d) XNT7d WidL  S3DNvd
H *IN Tvaud 33 NUlavond Al ISNAN] QIOVHIAY AVY¥3INI w840 3dS G39vuing AD33IN3
XIANL JuNsdaxd ANELD3aS L11d83 3L153dA3D 33 2 N1 nNN¥LD33S

A9YHINT I

Uold3a = S029 Q4 3dvi Aldudd 3d & AX YSS z*90dy *® 933 ='dly3ad & €€ ="LYNITWNI

APNES = 312IH3A »  I55°1
NNE 30 31V0 * SOVeTaveiovilav SGI¥D> *® IN3ANUSIANI NDLUSd 31150dAd) 833 AGNLS XN13 Ivi13ud

owld AV] *1L5 T dV¥3a

(A d3aS NI SVY *J3I41030S 51 AS3INI Ju34A 133Ix3) AN 5<3 S531933N3 804 3¥v 37uvi SIHL ND S3xaAT W
JI35/7cesnd/>aNIiiovo 30 SLING NI 3dv 33aNTd QIVVEIAY -NON L 2] ] AVOQ/262d/5313148Yd 30 SLINN NI Jav 378VLE SIAL NO S3xNT4 J3IOVAIAY

S 9L



Table &
0S0 - 1
Circular
Inclination 33°
Altitude 556 km

Decay Dates 1967.6

Electrons (E > .5SMev) Protons (E=> SMev)

1., TFraction of total life-

time spent in flux-free

.regions* of space: 79.2% 61,5%
2e Fraction of total life-

time spent in high-intensity

regions* of Van Allen Belts: L. 6% 8.6%
3. Fraction of total daily flux

accumulated during (2)s 86,.8% 93.3%

* See text for definition
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