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I. INTRODUCTION

report covers the activities In support of the DARPA-301 payload on

the P78-1 satellite. Until the middle of September 1985 several high-

semitivity mis-ray detectors continued to perform vell and were completely

capable of fulfilling the mission objectives. These objectives were:

A) Provide the technical planning and liaison vith the Air Force Satellite

Control Facility and other governsent agencies as required for the

on-orbit satellite support of the DARPA-301 payload .

B) Assess the on-orbit operation and quality of data from the DARPA-301

payload on the P78-1 satelllte'

C) Provide support, Including quick-look analysis and interactions vith the

Air Force-Satellite Control Facility, for a regional eventj ,

D) Perform regular analyses of the on-orbit data to maintain updated

evaluations of the sensitivities and optimum configurations of the

payload for mapping Sam-ray sources. ,4 w-veg :i

))

C'...

.-.1.-...
.. . ..- . . .a- "

.:: -_

dl "".
i , .-.:.-1-

• ," 4 ,/

" 4* : :i--:



LNSC/7067835

HIo TSWICAL PLANNING AND LIAISON WITH SATELLITE CONTROL FACILITY,. ' ,

luring the course of this prosrs we interacted with the Satellite Control

Facility on almost a daily basis. Many of these interactions were by telephone,

but one or more representatives of the Space Sciences Laboratory generally went

to the Satellite Control Facility (SCF) once a week. On these visits the status

of the satellite was considered in detail and we often made suggestions for

future action. The operation of the DARPA-301 payload was discussed. The

electrical conf iguration of the entire payload was also changed on occasion to

balance the spacecraft power loads. In addition, on a weekly basis several

"quick-look" tapes were generally picked up and taken back to the Palo Alto

Laboratory for processing.

We also participated in a variety of special meetings, and, when appro-

priate, coments and recommendations were made. These meetings were held at the

Space Sciences Laboratory or at the SCF and they involved personnel from the

SC?, the Air Force STP Office, and Lockheed.

.1.
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Ills *8535 OW-CIT OPERTIONS AND QUALITY OF DATA

On a regular basis, often once a week or sore frequently, the flight dota

tapes were subjected to quick-look analyses. These analyses were generally

based on strip-chart plots of the various instrument outputs. In this manner

the general quality of the flight data vas assessed, and the instrument perfor-

sme sometiam subjected to a detailed evaluation. An example of these strip

charts Is shown in Figure 1.

On occasion we were asked by the mission team at the Satellite Control

Facility to process special playback tapes in order to assess the quality of the

data received. These special operations have Involved each of the tracking

stations at various times. As with most of the quick-look data a special effort

was often made to Insure that the turnaround time from receipt of the tapes to

completion of the quick-look processing vas less than 2-3 days.Aw0

I *-3-
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two RIWIAL KYITS -. 4

Although there was no regional event coverage during the time period

covered by this report, data were regularly recorded once each day and night in

the region of Interest. These data provided good Information on the background

levels and would have been very Important for evaluating flight data during a ~~~

regiona' event.

We also kept In touch with the customer to be aware of any anticipated

special coverages so that the payload conf iguration could always be in an

optimized condition.

There was one opportunity for special coordinations involving the DARPA-301

payload. The necessary ephemeris runs were made and the payload set in a mode

to record at the appropriate times, but the results were negative.

-4-
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Vo AMLMYSIS OF O-UlT DATA 4.

The key instruments in the DAIRPA-301 payload for fulfilling the mission at

the times of interest were the highest sensitivity giam-ray detectors. These

proved to be the large sodium iodide antlcoincidence shields surrounding the

germanium spectrometers. As discussed below they were still performing to the

end of the mission.

Four to six of the GINS 002 cadmium telluride spectrometers operated

steadily, but two of then at times displayed intermittent action. In addition,

the cesium iodide anticoincidence counters surrounding the cadmium telluride

sensors were still performing and these were very sensitive for the detection of

gama-ray sources in the atmosphere. The two GINS 001 cesium iodide scintil-

lators were no longer operational, but comparable sensitivities were achieved

with the anticolur.dence counters around the cadmium telluride sensors and the

germanium spectrometers.

When the flight data were surveyed for general quality, the outputs of

Individual Lastruments were also studied in detail to determine their sensitiv-

ites for mapping gams-ray sources. Brensstrahlung x-ray sources, which are

often present in the high latitude regions of the auroral zone, proved to be

very useful in evaluating the response of the GEMS 2 spectrometers to x-rays.

Examples of the strip charts for an unusually strong event are shown in Figure 2

and 3. More detailed plots of the performance of each of the GEMS counters are

shown in Figure 4.

The solid state spectrometers (EEM 002, PRM 004, LEP 002) used for

measuring electrons and protons were still performing well until the end of the

mission. The gain of the EEM solid state detector was monitored with a radio-

active in-flight calibration source. An example of one of the calibrations of

...- ,-..-.
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the M spectrometer is shown in Figure 5. The channel umber in which the
2--1

An1 calibration peak appears Is plotted In Figure 6 as a function of time. It

ean be seen that the gain remained constant to within 2 percent throughout the

mission. The 3K 002 spectrometer was probably the most useful of the particle

detectors for the missions of prime interest in that it served to monitor the

local electron background and also could measure in detail with high sensitivity

any injected electrons.

Exmples of the 3M1 response are provided in Figures 7 and 8. The trapped,

precipitating, and backscattered electron fluxes are shown for a portion of an h

orbit. Examples of the energy spectra are shown in Figure 9. Similar outputs

of the IEP detector response are plotted in Figures 10 and 11.

VI. SUDUIART

In smmary, we provided on-orbit support of the DARPA-301 payload through

part of September 1985, During that period the instruments were capable of

satisfying the mission objectives.
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Figure 1. An eenaple of a strip chart showing selected outputs of the DARPA-

301 payload on the P78-1 satellite. orb
t u r e

Figure 2. Selected outputs of the DARPA-301 payload during a strong brems-

strablung x-ray event.

Figure 3. Selected outputs of the DARPA-301 payload during a strong breas-

strablung x-ray event,

Figure 4. Output of the indiviual GM 2 detectors during the x-ray event

shown in Figure 3.

Figure 5. Example of the electron energy spectrum measured in the MED spectro-

meter during a calibration mode.

Figure 6. The calibration peak channel amber plotted as a function of time

for the entire uission.-

, Figure 7. The ZKN spectrometer counting rates during a portion of an orbit.

Tines In the calibration mode are Indicated.

Figure 8. The 1M4 spectrometer counting rates during a portion of an orbit.

Figure 9. Kimples of the electron energy spectra measured in the KEN spectro-

meter.

Figure 10. The LEP spectrometer counting rates during a portion of an orbit.

Figure 11. The LIP spectrometer counting rates during a portion of an orbit.

-7-



a i*A

.7-

.... ----

en 4 .

MEW-- co P in A
bo

LUL

-U9 - -j____________

-4-- Ii 0 0-

*... I--C

Ui -i



cam I

00 r4in - i in c

171

to w

at b

4 --4 . S~

g4 C'I-
L rLLA

inn is

UN i

UA 

a. < .

a.



1 JE7

em in A;

. . . .. . -.. 0 . .

T4-- I T

- 0 m

Go 40- 0 41

co N r4 SnI O

irz

M in

Lu~~~- w IL L

w-, -A _U( -

CL~-- <-0--4



ar Ar a% g

%i

* W -1

LuI

u

1, Lx r. 0a w
. .. .. . -. . .

mn g% n ticI

LU

EnE

UL

p. 
0

.9. *±~5~ *~-~~H- *

Sn 5-.-

- J



C

z

z to
z -

<I

.4Lnc

am

* UJ

a Q a

SJ.NfloD



41

oLI.
Go

.4R

U
d LI

a'

o -

us CDN

I~l a
I I.

CLU

00
cc r

0.o

N awn 01NV: N

- - - 7



s4

105

P78-iV EEM 002
SEPT 6. 1985

CAL

10

10 3

lOI-- -a,.

z
10

o .to

.. U """I

102 -.-.
lO i ::,:T-

S I N

.... .. --. .......................... ,..

10 0 1
TIME (UTS) 4800 5050 5300 5550 5800

LAT. (dog) 51.3 66.5 80.0 78.0 63.8

LONG. (dog E) 159.8 150.1 118.0 25.4 1.1

ALT (kin) 5511.0 537.3 533.8 530.9 528.9

Figure 7

,* .v. ..' ° ., . _. , . ,; .; '...... ,, . . ' ,' - ..,., ,' .-. -., .. . ..



9 P78-1 EEM 002

10

U

"V I

U Up

010-
' 0

TIME' (UTa 11082 11141 11182

LAT ~ ~ ~ ~' (dg 6.78.3 26

ALT (kmg) 566 82.3 549.45

L SHELL 6.06 >1 0. 00 >1 0.00

Figure 8



CD

94M

I0
l o g -w

A. in.-<

A. 14V

IV4 z

< wn

LUU

1 U

CDC

Cis. s. wa) xflUi

4...........



LEP002 REV.35903. DAY 249. MOuucssT10 IorIoM 
MWTU * - TPPES q. IEIP X * U MK1TUN

In.ECTUU

..... ..... .... ...... .... ......
....... ................ ....... 4- ..... :

......... ~~~ ~. ..... I .....)..... 
.... .... .............

..... ........ ......... ..... ... ... ..... ... ..... ..........
I ....... ....- 11....... .....

1 0... ............... .... .... .... ..... .... .... .. ................ ....

1 0 4 .. ... . . ..... .. ... .

......... I ..... .........

.... ..... .. ... .. ..... ..... ...... .. .... ..... .. .. .... ...... ...... ....
.. ..... .. ... . ... .... ........ ...... .....4. ...-.. ... ... . ..... ....

1 0 3 . ........... ...... _...... ......

4 ...........i ........ .... ...
LLI~~ ~~~~ ... ...4 . ............... ........ ....

Fiur 100

..... * .... .... . . *. . .. . . . . . . . . .

.. . .. . ... ... ... .. . ...... . . . . . . .



....~~~, ..........

... . ......

41).

-r~i'4-

tic

-l 73g' 5

tv a
-~ ~ ~~ ......... ~I~u-



.9

r~ I.

~ -~g *i~

.~. -. ,~ . I
* .~ .

~ .~ * . I

~ ~.*

~~-~.'4- -

* * (
V

~j /~
C9.*
.9.

.9..'.

9.'FILMED'

1-86
9.. P

* -

DTIC d


