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20. REQUIREMENT AND/OR JUSTINCATION

"infrared systems have been developed for manned aircraft. ‘For satellite -
~ spplication, the resolution, sensitivity, scanning, and data Processing
requirements are of different magnitudes because of the altitude and en-
.. Viromment (muclear rediation from the APU for example). Extremely high
- reliability is required for unmanned operation, and other .operational -
' considerations. - : .

Ve ey
‘e 4

b. Afr Force interest vill cenler about surveillance possibilities, partiru.
larly of inaccessible regions as rclated to ea.x_'ly~wa.mihg Bystems. :

. This subsystem should incresse Alr Force capability in the direction of
v increased varning time of attack by mamned aircraft, air- :
breathing missiles, and ICEM launchings. It vill also increase the
. Air Force capability to provide surveillance of military air treffic
patterns as an indicator of imminence of bostilities. =
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Cherecteristict

This subsysteu vill acquire infrared radiation data for the tracking

- of manned bombers and sir-breathing missiles. It will include eguip-

2 b,

ment for information storage and relay to ground intercept staticms.
Varisnts will provide for detecting and tracking of ICBMs, for
instantaneous data transmission through a multi-satellite. communication
network. Reconnaissance anc survem.enee dete is thus delivered for

intelligence groups.
m:woech ' ’

'  Two models of 1n:rrered equipment employing detectors ot the PbTe.

type ere considered: one for operations sgainst ne.nned bombers end

" air-breathing missiles and the other against ICBMs. Although the

basic concepts will be the same for both, there are two major
differences:  the type of scan and method of trensnitting the date
to the ground. For ICEM detection-tracking the information is
releyed to the ground via an intersatellite radio network, and a
satellite-to-ground link. In the case of the manned bomber detection
system, the information 1s recorded. prior to transmission to the

ground. The type =nd quantity of ipnfcrmation that is transmitted and -

recorded is such as to permit the use of very narrov bandwidths
(on the order of kilocycles). Sensitivity, resolution, and reliability
¥ill be the major problems vwhich wih be encountered during the sub- .

ly:ten development pmgm
Subsystems 'heka _ _
1. a. . IRScumer for Botber Tracking

b. Contractor: - Eastmen Kodek Co., and Lockheed, MSD.

c. 'n:e opticel system for the manned bomber and the eir-breething
‘missile will be designed in sccordance vith conventional
infrered collector systems. The reflector will be cepadble of
scanning around & vertical axis covering a solid engle of .
90 degrees, making it possible to determine orientation of the
target with respect to the satellite. The subsystem will be
cepable of detecting the exhaust plumes of manned aircraft as
well as air-breathing missiies in the radiation region of .
4.2 microns. - The range of detection of & highealtitude
intercontinental bomber or missile will be in the order of
hao n. milee. (Ref. 1, p. A1)
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b.

‘Data Transmission - . - Ty

R Scmé;- foc ICEM Tracking
Contractor: Eastman Kodsk Co., and Lockheed, MSD.

The optical system to be utilized for the ICBK detection will
be similar in gemeral features to those used fcr bomber de-
tection., However, due to the nature of the detsction problem
(high trajectory ballistic missiles) it vill be necessery to -
provide twvo reflectors mounted back-to-back ereeting two
essentially borizontal fan beams which scan up and down in -

a nodding motion. The detection range of the system will

"ba s minimum of 3000 n. miles against ITHMS. The altitude

b
;
:

of operition of the satellites is in the
miles. (Zef. 1, p A-13)

 Mrborne Data Processing ,
Contractor: CBS and Lockheed, MSD. |
The detected electronic informetion as received by the sceanner

which vas described in task 1 goove is appropristely processed:

by meens of a data processing coder in a form suitable for
recording. This data processing equipment will be very
similar to that being developed for the Electronic Re-
connaissance subsystem. .

_ Data Recording

cou;&'sctor: CBS und Lockheed, MSD, -

The dsts &s received from the data processing unit of task 3, -

is stored on a suiteble narrov bapd magnetic tupe recorder. -
The recording equipment will be quite similar to that Leing.
déveloped for the Electronie Reccnnaissance subsystem.

_ A

The data as recorded for subsequent trensmission (task B}
provides the input to the data transmission equipment.

This equipment consists of a tracsmitter and associated
equipment and will be similar to equipment being developed

. for the Flectronic Reconnaissance subsysten.
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6. 8. Dats Link Hetwork for ICEM Tracking

b.ieonmtor CBSlndl’ockheed,lBD

" e+ To provide for immediste tmlm:luion of ICBM track data, an
: inter-satellite network is required. This network is eanpqm
of an omnidirectional transmitter and receiver in each -
satellite. This equipment will not impose & sericus weight
- problem. As targets are detected, the inter-satellite
netvork is activated and all pertinent information is
instantaneously put into the network. The mumber of
satellites in this system is chosen such that etection ;
requirements as well as inter-satellite mtwrk requirmnu
~are mst. (Ref. 1,pL—l3) _ .

oum- Infomtion

' Design techniques udevelopedbyoﬂwr eoupuies:lnthe I-R fiela
will be monitored in order to assure the completion of a satisfactory. ..
subsysteuintimtorthep]medsystu 'lhereisnoavulable :

adequate eqnimt

Backmd mstog!

Study contracts such as Pied Piger under. AP 33(616)3105 have de-
termined that recomnsissance data to be cbtained with a satellite .
can be obtained in no other way. Study hes determined that im-
Wuucomuobwmdbymmmwmum-
cmn.tlunces:ltem.

Itilplmdhmﬁmmstﬂielmm&ammw

‘ .avelo;p equipmt nd.table for testing.
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Subsystem G - INFRARED RECONNAISSANCE
Tab 1 - Gemeral Design Specifications

I. GENERAL _
A.  Statement of the Problen

’ The basic objective in this' subsystem is the solution of the
problem of detecting and nonitoring infrared images of minute size rela~
tive to the large field of viev invilved. Another aspect of the problem
involves the urgency of extracting the data for immediste conversion to
military usefulness in. counter force activities and to preserve it for
use in military intelligence. As in the case of the visual reconnais-
sauce subsystem, the problem is further complicated by the satellite's

- orbital gltitud_.e and velocity.

B. Approach . 4
"+, The approach which will be folloved in Solving the problem
of develo;:ing_t_he'infmed subsystem 1s as follows: Two models of .
infrared equipment, employing detectors of the PbTe type are considered,

‘one for gperation against manned bombers and air breathing missiles ind

the other sgainst ICBM's.  Although the basic concepts vwill be the same .
for both, there are two major differences, namely, the type of scan and,
in the case of the ICBM detection tracking system, the information being
relayed to the ground via an intersatellite radio network ard satellite-
to-ground 1link., In the case of the manned bomber detectior system, the
information is recorded prior to transmission to the ground. - The type -
and quantity of informstion that is transmitted end recorded is such as -
to permit the use of very narrow bandvidths (on the order of kilocycles
per second). The specific equipment, to be developed is described in
o 2. - . , . S
C. Solution _ _
~ Tentative meesurements on the infrared ‘radiation emsneting

from high thrust rocket engines have indicated the feesibility for de-
tecting and tracking aireraft and ICBM's from satellites. However, it
vill be necessary to carry out a continuing research and testing pro-
gréam almed at determining radfation values from rocket engines, gensi-
tivity required of infrared detector cells, and mesns of increasing
their canntilities. , L : :

.o G-Tad I, p 1

»




\ M

A

xust be determined in order ta pPrevent deleterious effects on the
operation of the PbTe infrared cells, £f &n fact. guch effects exist.
Ground and £1ight tests vill be required over long periods of time to.
~determine the cumlative effects of these radiation fields.

tests marlous fuel combinations. Tt ip ppamres %0 carry out these
tests on test missiles currently in the. Cverall ICBM Program. Radis-
tion measurements from the exhsust of turbojets in the region of 4.2



A

_éonrimtion by scaling goun and calibrating the BaJor components 1y,

order to simlate the Operation from & satellite, Other labon.tory K
bench Bodels will g1, be fabricateq, A ‘

Stmltey € Wwith pe eirerart flight test p 8rem, criticey
Components of the complete syl Will pe Ticated for teat
the g test Vehicle £14 . program, These tagtg Provide
eertain en ronmen: onditiors rop Component s Such as infrareq de-
tectora, scanner b » fiers, instmnentation ete
. The next step 1s the design ang Tebrication of -evgm_nodelp
of the 'conplet_;e IR e Dment uding aly e utilired 15

culponentlto b :
complete SubEysten tests 1, the Payload Test Vehicle (prv), These testy

¥ill allow the first SPportunity ¢o. CAITY out developmen t tests or ¢ A
equipmgnt in the ru scale orbiting vehicle., Ihen‘vnl be two varia.

-1l ‘be six complete subsystens Tabricatedg rop each- ini‘ssion;" ®ay
manned bomber: tracking and. ICEM tracking, These flight tegyy V1] pro.
vide the final checks °n complete systems Performance under Operatiocnal

. satellite conditions, T4 44 Planned ip the case of the Iopy tracking.

equipment ¢o test out tne 1ntex'-ute.u-1te comuca.tim-netvork_-
throu;h the use of ty, satellites ip orbit Slmd taneouely, :

In the cage of the airborne datg prqce'ssing, recording ang
tra.nsussion equipnent, it is intendeq to take ful]l &dvantage of the
deve Vill exist ag a of the Electronie Recon

Jl:a...._.;x._-._ e



II. DESCRIPTION OF SUBSYSTEM TASKS
A IR Scanner for Bomber Tracking
) The optical system for the manned bombér and air breathing

missile vill be designed in accordance with conventional infrared

collector systems. The following represents a general suide to how

the problem ‘amy be solved. - The collector would consist of a line

array of L0 cooled FbTe detecting cells contained at the focal plene

of a 56 in. diameter reflector. Eack element would ‘cover a 1° elemental

field of view. The reflector would be capable of scanning around a

vertical axis and thus cover a solid argle of 90° in 40 concentric 10

circi>s. The azimuthal orientation of the optical system would be de-

termined aud by- electronically scanning each individual deteecting -
element in the line array, it would be poasible to determine the or-

- ientation of the target with respect to the satellite. The deteciing

elements are capable of detecting the exhaust Plumes of manre. aircraft

- 88 well as air breathing missiles in the radiation region of 4.2
microns. The range of detection on a high altitude intercontinental.
bomber or miss*.e shall not be less than 42C n. miles. A typical in- .

- stallation of this type of equipment in an qrbiting vehicle is shown in
Fig. 1. Additional information concerning the ocperational and hardiare .
studies vhich support the proposed solution to this task appears in the °
second quarterly report, MSD-1481, pages 8, 17 and 41, o

B.. IR Scenner for ICEM Tracking

The optical system to be utilized for the ICEM detection
would be similar in general features to that for the detection of manned
bombers. However, due to the nature of the detection problem (high tra-
Jectory ballistic missiles) it will be necessary to provide two reflec-
tors mounted back-to-back -which create two essentially horizontal fan
beanms vhich scan up end down in a nodding motion. The optical system.
would consist of upwards of 70 cooled PbTe detecting elements arranged
" in & line array at the focal plane of a 56 in. r.flector. The inpre.

. mental field of view will be in order of 0.25° and the overall detec.
tion cone will be around 18°. The detection renge of the system would

be & minimm of 3000 n. miles against ICBM's. The altitude of operation .
of the satellites is in the order of 1000 n. miles. Additional details
covering the operational studies which support -the proposed solution of
‘this task appear in report No. MSD-1481, pages 9, 18, and A-13. o

C. Airborne Datl. Pmcessiﬂg

' The detected electronic information as received by the scan-
- ner which was described in para. IIA is appropriately processed by '

G-Tsb 1, p &
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means of a data proceésing coder in a form suitable for recording,
This data Processing equipment vill be similar to that being developed
for the Electronie Reeomissance Subsystenm F. '

‘ data as Teceived from the data Processing unit of pars

IIcinthistabis :tomdonaqntable narrow.bandmasnetic‘tapem-

'F. Pate Link .Netyork for ICEM Iracking

o To provide for immediate transmigsion of ICBM tracking hu, '
© & intersatellite network 1;_,requ1m¢.i'..a Thie network is composed of an

 the date from the inter-satellite commmnication network, This ground

satellite network, ‘The ground station will he- c@ablé'ﬁrﬁ'"tapping" off

 me. Operational considerat{ons vhich dictate the uge 2 the Proposed. -
twors , '

G 1, p6 .
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