\.
0N M

I

(VO R A
AR
AP

NS N AT
:JL/T,H;v; AN

N72-27357

Unclas
34060

W

CTED

R . MERT RN
. ¥ ] _ G \/.“,a/df LN B e
ol ‘ . - ﬁ_ [ [ ‘% Ay nNo _T\\,.;.w\»MA/ N " I
" ) I A 2 , 3 N 1 <
Ve \ ) S/ . (e
b

VA

A -
. .H\.._/.).\A D\
._.\Jﬁ.w/ .\.m.,\A ../A
. [

VN .?:%.
_ .@\_/Aﬂ,ﬂ

{

PREDI

\
N~
—
»

ot

G3/13

Jc
>

TN

MEA

1

S

LAND:

GHT

h

P
-
R\I

OF
INTE
‘]%;,

<
- e
- FOR
Z _-"‘:)'l_\'u/ :— L

Tfl
A

F

(S

CSCL 03B

-
S
s
‘-);
-
-~

ACE

-

A
ON
F

N~
<,
7
Lo
N

; 14§‘:
R
°SP

BN

L

WORLD MAPS OF PREDICTED

ENSITIES FOR THE ITOS-A/NOAA-

Stassinopoulos (NASA)

g

5
|

-65917)
14 p

ELECTRON INT
1972

(NASA-THM-X
SPACECRAFT E.G.

A

m,,4 S ﬁfAf,,.ﬁ
) mvufkﬂﬁyﬂ?:?
N L

4
(s ) AR

RS




‘World Maps of Predicted Electron Intensities for the ITOS-A/NOAA-1 Spacecraft

Updated world maps of constant intensity contours were produced for the ITOS

satellite at the 1463 km altitude level. These maps were constructed in a manner

.

similar to that described by Stassinopoulos (1969). However, a nominal tra-

jectory (circular, inclination 79°, altitude 1463 km) was then useQ to determine
the fractional lifetime within the different intensity regions, the approximate
number of passes per day through these regions, and the average exposure-duration
.per pass. Several flight path segments were superimposed on the maps to indicate

the trajectory pattern and to permit comparison with true flight path data.

Positional B and L calculations were performed with the new ALLMAG program by

_Stassinopoulos and Mead (1972), in conjunction with their modified version of

McIlwain's INVAR routine (Hassit and McIlwain, 1967).  Out of the seven geo-
magnetic field models contained in ALLMAG, model #3, (POGO 10/68j (Cain and
Langel, 1968) was selected for the B and L caiculatibns. This model-was‘pre-
.ferred because it is a "space' model (it is constructed entirely from satellite
data) and it has a smaller temporal diverggnce_than the only other 'space' model,

POGO 8/69 (Cain and Sweeney, 1970) (#4 in ALLMAG). The field coefficients

were calculated for the epoch 1970.0. Although this date lies out$ide the data
range of the model, it is close enough to yield an acceptable approximation;-bﬁt
it would not be advisable to use the secular variation terms for times that are
several years removed from the data range. According to Mead (1972), there are
definite limitations in the use of the time derivatives contained in the current

models.



The electron fluxes were computed with Vette's (1966) old AE2 environment model of
1964 which was updated in the inner zone (1.1< L< 2.0) with regards to the arti-

ficials: by exponentially decaying the Starfish electrons with the Stassinopoulos

and Verzariu (1971) lifetimes to the Teague and Stassinopoulos (1972) cut-off times,

at which the fluxes are‘expected to have reached approximately natural background
levels. The outer zone fluxes were not modified or adjusted to reflect solar cycle
variations. Thus, significant-changes inAthe intensit& levels and the spatial
distribufion of the trapped particle population between solar minimum and solar
maximum have not been accounted for. However, since the AE2 model describes the
environment as it existed back in 1964 at solar minimum, it is reasonable to assume
that the positions of the depicted outer-zone intensity contours (the high 1etitude
curves and the "horns") most likely approximate the environment at the next solar

.

‘minimum in 1974.

A comperison of the calculated intensities with ITOS-A/NOAA-1 flight data, dated
March 1970, with the time averaged model shows an apparent reduction in the volume
-occupied by these intensity levels at the time of the measurement. It also shows

an increase in the population -at the altitude level of the spacecraft (1463 km) in
thevarea between the "horns'" and the magnetic equator. Specifically, a shift of
the outermost isointensity contours towards lower latitudes is observed and the
‘break between inner and outer zone disappears (is filled up). These changes are

to be expected since it is well known that the radiation in this region of space is.

highly time variable.

The uncertainty in the flux values is about a factor of 3. It.derives from the
model and the updating process. The error in contour plotting may be as large as

+2° in latitude and *3° in longitude.
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Integral Eleéctron Intersities with E>.5 Mev

(particles per square centimeter per second)

’ 210°. - 210 210°  210° 2107
Approximate fraction of total
lifetime spent in intensity
region: . 65% 50% 33% 11% < 1%
Average number of passes thru
_ intensity region per day: - 25%* 25* 25* 18 3-4
Average number of passes per
day as to exposure rating**:
over-ekposed 6-8 4-6 4-6 5 -
in-between 12-14 14-18 6-10 1-2 3-4
under-exposed 4-6 4-6 .6-10 5 -
[
Approximate duration of
exposure during above passes
(in minutes):
over-exposed 80-100 80-110. 48-52  9-16 -
in-between 70-76 50-70 40-46 6 3-4
under-exposed 60-65 6-36  25-35  1-3 . -

*All orbits, all passes. Since period is about 1.9 hrs. there are
approximately 12.6 orbits per day or approximately 2x12.6 = 25 passes

through the belts per day.

**Classification is arbitrary. It is based on a comparison of relative

exposure times.



100%  EEEE—| T T T
TIROS/TOS/ITOS

Circular -
Inclination . 79°
Altitude 1463 km

Fraction of Total Lifetime Spent in
Intensity Region'I = I, for Electrons
with Energies E > .5 Mev

50% |- o : -
. —

E. G. STASSINOPOULOS - 1972

| 1 1 1 ] L
10! 102 108 10* 10° 108 107

cm®. sec
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