AD-R162 748 ON-ORBIT SUPPORT OF DARPA-3@1 PAYLOADCU) LOCKHEED
ISSILES AND SPRCE CO INC PALO ALTO CA PAL

UNCLASSIFIED N00014-85 C-O

ALTO
L IMHOF ET AL. 12 NOV 835 LlSC/F.S?B}S




mmmm.

-
g
&3
By
- g
3
.m.....
mW
H
& 4
g%
.mm




e

-

FINAL REPORT .
ON-ORBIT SUPPORT OF DARPA-301 PAYLOAI
CONTRACT N00014-85-C-0429

X K

-
>

i

Y, Pl

AD-A162 718

Al

'.l-

.

1

AT
., 'r‘:

i
y
[
1]
.

R RCR Y e e
. ] ’ ) N N
bt
» '. " e m .'
.t .
P AT B e @
hd .l LN S PR N

- o
1R AAAN

s mere POABY

XM BN LR ) '.'-;.v.-'.d.'.':s.‘ ".:‘.-'

= Plockheed Missiles & Space Company, Inc. ——

2 SUNNYVALE, CALIFORNIA o
! | Taiv d-ument hos been apprevad Bt
o ' for public releace and sale; iis e
o di:1iibution is ualimited -
p W — ‘




‘A‘.‘a “ui]

| W

AP |,

Pk s 2D I T

.',.‘_::y

2

FINAL REPORT

ON-ORBIT SUPPORT OF DARPA-301 PAYLOAD
CONTRACT NO0O14-85-C-0429

Submitted To:

Department of the Navy

Office of Naval Research
800 North Quincy Street
Arlington, Virginia 22217

LMSC/F067835

D271

12 November 1985

B

ot
.I

.
A

o

o g W
B
4

P

b S B N S ]
XX
. ’l -

N 4 . -" .'.'-..

2

W. L. Imhof ‘

J. Mobilia . ‘

D. W. Datlowe Cov ~ 4T
G. H. Nakano N DEC 25 W

E. E. Gaines

J. P. McGlennon Gy

A

Doblis o

| dltribyg,

a is uzlinijed,

U has pey
SlieQre RIS

........

“n :?

Daverd

o g
R Tt



TR ARSI P) R 0 '
SECUMTY CLABUPICAVION OF Titi8 PAGE rhen Data Kutered) "
e L

READ INS1RUCTIONS SO D
REPORT DOCUMENTATION PAGE . BEFORE COMPLETING FORM ‘ :
. . GOVY ACC (3. RECIBIENT'S CATALOG NUMBER | ey
LMSC/F067835 T S
6. TITLE (and Dubeitio) S. TYPE OF REPORT & PERIOD COVERED ',3{:3 v
‘ Final Report Final & w
On-Orbit Support of "DARPA-301 Payload - Sept. 30, 1985 el
Contract NOO0O14-85-C-0429 6. PERFORMING ORG. REPORT NUMBER ]
Y AGTROR S CONTRACT O GRANT NUWBERT PE:
W.L. Imhof, J. Mobilia, D.W. Datlowe, G.H. Nakano, | NO0014-85-C-0429 ;
E.E. Gaines, J.P. McGlennon '%ﬁif
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK _—
Lockheed Palo Research Laboratories Task Area NR 32 1033 (B) SRR,
3251 Hanover St., B255, D91-20 :\; 't
Palo Alto, CA 94304 . '_: s :
11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORY DATE '{.’_-‘,‘ 3
Mr. R. G. Joiner, Office of Naval Research 12 November 1985 o
Code 414 13. NUMBER OF PAGES i
i 800 North Quinci Street 8 T
11 ) !‘°!'. %:“% 6i 'b'i’."%’u! Agrgus(u ditfterent trom Controlling Olfice) 18. SECURITY CLASS. (of this report) ,- .
;‘ Department of the Navy Unclass.
* Office of Naval Research 18a. OECLASSIFICATION, DOWNGRADING e
800 North Quincy St. .. ‘
Arlington.QeA 33217 _ScukbuLE

16. DISTRIBUTION STATEMENT (of this Report)
Unlimited distribution -- Approved for public release and sale.

§ ‘7. DISTRIBUTION STATEMENT (of the abstrect U.ltm‘ in Bleck 20, il ditferent from Report)
g
A
!

v

'1 18. SUPPLEMENTARY NOTES

19. KEY WORDS (Centinue on reveres side Il necessary and identify by block number)

3 *i Flight Data Tapes, Quick-Look Analyses,.On-Orbit Operations, Mapping Gamma-Ray
¥ Sources

4 .

- 20. ABSTRACT (Continue en reveres gide If necessery and identily by block numbet)

This report covers the activitiés in support of the DARPA-301 payload on the
P78~]1 satellite. Until the middle of September 1985 several high-sensitivity
gamma-ray detectors continued to perform well and were completely capable of
fulfilling the mission objectives. Examples of on-orbit data are given.

. Ay

1] “w "

<, 'f;’}

*

!" FORM

:: DD ,an7s 1473  ceoimion oF 1 nOv 68 1S oesOLETE UNCLASSIFIED

nay . SECURITY CLASSIFICATION OF THIS PAGE (When Dars Entered)

2

o » - .. R I R MU ‘e 0 TN N e L .
. y ) AR 5 ".-.‘.‘.".' e e e RSO




R AN ST U R 3 < oy g - e

LMSC/F067835
I. INTRODUCTION

@ : e \\JJ

report covers the activities in support of the DARPA-301 p;fload on

the P78~1 satellite. Until the middle of September 1985 several high-
sensitivity gamma-ray detectors continued to perform well and were completely

capable of fulfilling the mission objectives., These objectives were:

g

i A) Provide the technical planning and liaison with the Air Force Satellite

Control Facility and other govermment 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

i Payload on the P78-1 satellite,

’ C) Provmg support, including quick-look analysis and interactions with the

' . Air Porce.Satellite Control Pacility, for a regional event)' And—

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

: evaluations of the sensitivities and optimum configurations of the

.,o payload for mapping g:&-tay sources., ‘ § he AN Gurnd

- ff“‘ Aals z‘;%,)' ol ”“f‘“’
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I1. TECHNICAL PLANNING AND LIAISON WITH SATELLITE CONTROL FACILITY

During the course of this program we interacted with the Satellit; 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
e}octricnl configuration of the entire payload was also changed on occasion to
balance the spacecraft power loads. In addition, on & weekly basis several
"quick-look™ tapes were generally picked up and taken back to the Palo Alto
Laboratory for processing.

We also p_att:lcipated in a variety of special meetings, and, when appro-
priate, comments and recommendations were made. These meetings were held at the
Space Sciences Laboratory or at the SCF and they involved personnel from the

SCP, the Air Force STP Office, and Lockheed.
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I11. ASSESS ON-ORBIT OPERATIONS AND QUALITY OF DATA

On s regular basis, often once a week or more frequently, the flight data
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 was assessed, and the instrument perfor-

mance sometimes 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 was less than 2-3 days. --_:“-\'-:
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IV. REGIONAL EVENTS

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
regional event,

We also kept in touch with the customer to be aware of any anticipated
l?ocm coverages so that the payload configuration 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.
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V. ANALYSES OF ON-ORBIT DATA

' The key instruments in the DARPA-301 payload for fulfilling the mission at
the times of interest were the highest sensitivity gamma-ray detectors. These
proved to be the large sodium iodide anticoincidence shields surrounding the
germanimm spectrometers. As discussed below they were still performing to the
end of the mission.

N . Four to six of the GEMS 002 cadmium telluride spectrometers operated

l_teadﬂy. but two of them 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
gamma-ray sources in the atmosphere. The two GEMS 001 cesium fodide scintil-
lators were no longer operational, but comparable sensitivities were achieved
with the anticoincidence counters around the cadmium telluride sensors and the

ﬁ germanium spectrometers.

When the flight data were surveyed for general quality, the outputs of
individual iastruments were also studied in detail to determine their sensitiv-
ites for mapping gams-ray sources. Bremsstrahlung x-ray sources, which are
often present in the high latfitude 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

4 £ A THEER S 5F L T EHEER N YT T RN o TaY 4T M A T aT R & S

shown in Figure 4.

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

« 8 0 W SR & o

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

E 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
T
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the KEM spectrometer is shown in Figure 5. The channel number in which the
‘ 261. calibration pesk appears is plotted in Figure 6 as a function of time. It
can be seen that the gain remained constant to within 2 percent throughout the
uission. The EEM 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 |‘vith high sensitivity
any injected electrons.
Exsmples of the EEM response are provided in Figures 7 and 8. The trapped,
precipitating, and backscattered electron fluxes are shown for a portion of an
orbit. Examples of the energy spectra are shown in Figure 9. Similar outputs

of the LEP detector response are plotted in Figures 10 and 11.
VI. SUMMARY

é In summary, 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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FIGURR CAPYIONS

An example of a strip chart showving selected outputs of the DARPA-
301 payload on the P78-1 satellite.

Selected outputs of the DARPA-301 payload during a strong brems-
strahlung x-ray event.

Selected outputs of the DARPA-301 payload during a strong brems-
strahlung x-ray event,

Output of the individual GEMS 2 detectors during the x~-ray event
shown in Figure 3.

Example of the electron energy spectrun measured in the EEM spectro-
meter during z calibration mode.

The calibration peak channel mmber plotted as a function of time
for the entire mission,

The EEM specirometer counting rates during a portion of an orbit,
Times in the calibration mode are indicated.

The EEM spectrometer counting rztes during a portion of an orbit.
Exsaples of the electron energy spectra measured in the EEM spectro-
meter,

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

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