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. /'l,· :~ solar cells,. it is unlikely that the weight of th_e satellite will exceed. :: _ 

<.:-t: :·>(;~~ S~at~onkeeping could be 
.,:~ 

accomplished either by the present POPFf 

. • ,, : . •• • microthrus ters, or if they proved 
' ·.-' ... \ ... · .. 

to be excessively expensive,· variable· 

.':if{:.:,.1•• ·drag boQ'ma could be usedo In the interests of simplicity~ no etabilizat:!lon , . .-_.·:·,,· • .. -: 
j. / ·,' • ' 

"?,_-·✓,:,/:·would be employed. Random tumbling of the satellite would be planned for., 
•, .. '·· . . . .. ~.• :"' ,:.~ 

-.'::{>~·.:. c. A preliminary cost ·out' of such a satellite indicates that it 

·:;,-.'.,, •._be constructed quite cheaply. The cost per ,satellite woul~ probably be 
• ' ' 

'.)-·-._-.·.about $30Q to·'$400K.". These satellites WQuld-be sufficiently small and light 
:, ~t' ~~ I • • • • o • • ; "I,. • 

"''/~-' 'that a pair of them could be lat,1nched.from a Scout Vehicle which costs ~bout·_.:,>,:.-.,_-~.-

·.:)r:'.i• ::::l::::~:to ::i :h::::·:e c:::u:\:~:
1
::~2 ~·:. :i::::n °:f v:r::::t :::cle •·}~!f i;::•: 

\ . . :;r~·.r ~~-. • '· • •. 7• <<< is used. If a larger vehicle such as the TIDR ADD AGENA or TITAN m~ wer,e· \D~flit 
,·.'. :;i·_ •. used then the unit• c·ost per satellite in orbit could be reduced significantly a •.:."·•'.i ·~:;'_:'- ~ 

• • 1 ... -.,'._·: _,_:,_ • • • J....~••.~ •••• }·-•.:.,. 

,. . . ·• __ ;.r,~~·:._··:"\ ~-
•. }.:·<_::For example the vehicle cost of a THOR ADD AGENA and ~h~ • associ?ited launch •.••· :-.,>,:·'.,;>r· ·.'.';1:, 

. :?iL costs total about $10 ~illfon. ' .Since the payload of a ~~ ADD AGENA is • :. "-f t:{:f. 
1 ·,:• '•,••' • about 1600 lbs it would be possible to place as many ·as "j4 POPPY .varia!ClltS , ., •',•, 

,,'·(;_r-. in: orJ,it. at -~---~otai· cost' of between. $14 and. $16 m~i·i:Lo~_o;./~e- u~it cost 0per. \)l(:.:(;\: 
':' ',' ' ., . .-_·:·> . .::-.-.·,:,. . ,,. ' _-'. .~~ ,::_:'?>.•.; 

':;:)·/•ttllte ~~;°.,rbit -~~~~ then be about, ~l mflU~. :, , <JDP:SUJifJJ?fl/ 
• , ... , . : · : \:::· ;< · · · ·: .,-.J. • • 4 • ·_ :._-· ::-· .,: · • ,;.- ~s4l~1~0.Jf1antlie via BYEMJ{i~ .'.~_:'";_'~:: -·· :,· 

,_;_·_:·:· • . .- ... -.··. ···, • ,·· ·· ··; :-·: ·· ·-/ '..:; r.nntrol Svste~· :_: .. _:· -- . 
..1 ·.-:• •• 

.. . 
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• ·;;<~·,.-~·:-. ·~ • . • -~ _:-:-ffiPaaSfGRr1_:.: ···-::.1· .. _·1 

"i • •. -\·.:·_,:.rop SEClffii' -IDUIDLE VIA. BYEMAN CONTROL CHANNELS ONLY • . : r .7t1J: .. ••. ·. ,.'"7"-·; 

. · · . : • .. • .. ,:: , . . EARPOP Handle via BYEMA~:. _.._:-:.:,_;), 

r., 

" · Control· System . ;·. ··!,· .. :.-~: .... 

a. Present POPPY provide·s relat:t;1ely ,1.imited, coverage when measured in .. ,·.'.··._;\L:,_·_ 

Coverageo 

',. .· .. 
. ;/_ ... 't 

,;_i·: ., terms of the % dai~y coverage. • Th_e '% dail'y·coverage which can be achieved 
• - .. ~ l: . ...•• .": • 

is a complex function of the orbital param~ters, the location of the 
: ~; ' .... -... ' 

• ·•' " 

' .. -: : .•. ~ . .,, '' ' 

:"" ./J. ~· ' ,. '.-

,', ::.i ,!).-· :t:•~ 

; :(~-~(:: ~:;\_. 
• I' • ~ ·: f : 

..-, . , • receiving station and number of satellites in orbit. Figure lL shows contours: .... ·,:'/;:,::~-

-~-,·,·, of the number .of minutes of daily coverage for a station itj I For ·.·---::'.;.":~Y:::.:;::·. 
( ·> . -~ ;>"(_:-~,:-·:.':. 
, ,/ each receiver latitude these contours change since the shape of the c<;>verage .: ·• .. ~••·:·:·, -

. ~;· ~ ... ,, / ',:, .. :·:.::.·;~: .. ,_~< •• .. ·,. 

:i-'·i. ,;=·! contours .varies with l?'eceiver location and orbit inclinatio:o., It can ~e ·, :~·\>:~r;·;s/-<.:· 
-:,,. • estimated thstg if 24 hour a day coverage was desired out·_ to ranges of -1150 :,· ·.-.:·<·, :, 

.... miles f:rcom a receiver at 45 .deg. N latitude, I ·-):?f\·{.i;.\,. 
' l; ~ ' 

·• • .. : .. 

. ' , . 

. ',;~:·. 

~~- .• 
: be required • . . i, . ;'---"--------------------------~-----------~~ 

,, 
•' 'i"• 

•' ,• 

t·:·. 
·\ :·:~·~'., • 

.. ~,-. ~-----------~~--------------------------

:<t·, : o~cur at any convenient sub~oii:·bitall' point. Potentially this would imply 
: . ·.• 

:/- !. .. _ . ( 

t\,; th.at all POPPY receiving sites. could be placed on U. s. owned real. estate,': · 
··.-:'. .•. . 

/;'.~-~';' '. •• >t~::; .:·. 
:'·\'.: .. The use of a,, waria1"tt <POPPY constellation as a communications set shoulllf be'·.: . /'.}/·/ . 

. / ·<}explored for its operational implications. • • ' :J.-.':\·_: 
. ' :• ,'. . . ",: , ... ~. . . .. .. 

·\~,-,.••1•:•·:•• ,• , .•' l .:,•• \ ••_. .. •\ ... ~\~}~•-,;__ 

... , , c. A ttumber of system trade-offs exist with regard to the % of da.ily· 't'. •,•'. •:, .. : . . :- ~\c, 
I• I ,o", >' • • •, • • !' ♦ • '• '}: ~,•, 

'··_, 'i 

, .. .:_,'. .. ·_>(overage ~i~~ ... ,c:an. b~ achi~yed_~ By maki~~ the i~~~vi~ual a_mtelU.t~s .. ·. . _ :. ~::):::}:;? 
·,. • ·:· ... ;" -sufficiently small and light;; a large number .o.f satellites ·might be placed. . ... :· ~: -~. 
\ .. .',.; • :.,: • ..; -~··1: ··,,··," .. :• :·~ ··_;,;,' • . ,,,•·~ .. •• ':• ...... : ,· .• : .. ••. • ' . ~ ·- ''. ',.'•,·~ • .l··· 

, .•. , ••• • • r ,, ,···:', ~;" 'r,..I,'. •·, .r •1
;,•· - , ,~'"J 

,,.... •'• '" ·,, ••••• ',, ·-. it. ,:;r' r•. •.I'·•· ..... -. .... , •, ,•,. ·: 

, .. /··.·.-r/'·'· ....... -~.-~,\~11: ... _:::•1, ";," 'i·'-,'.,.;·. ·.' ,;,:,-_. .. ,--

··:.-•J':. ·,.', .:"' ,'..:. , ',,_ \,_ ' : ·> .. ·:> .. /':: ·~s '_:\~ ... :._:·' ,\·(£.PJl?ijP/:'Handle via BYEr,tAt' /i:;::.·,;. ': 

,,:, '• < ', . ' :• ' •• :··. ,;' ',;_ ·:'. :-- ;· ''-", ' •• ,, ' • "•, :· i"._;:_ ' ' ' • ', ._Cont.r_ DI System' ... ·,.y ·\ 
,,·,;: '• ... . t'.,,:\.' :: .. y .. ': \, .,· . '·. ,-; 

j '1, -. \ I••• •" ,•' :~: \1: ,~ • .• :,, •:~•,, • I ~-

• i' i, •I, ' •',, ' ~ 

.• i 
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1 in orbit with a single launch. Thus, ,if enough pairs,::• :.:~~~::!~Ol~!;tem/,, i ;',:: i:t:( 

•:;_. ::::•:::.;:• .:•:i:::::l::. •: :::: t 1:::1:f b: i:::i::d a u:r::n:h::.:::: '?(:}fr \ 
·:,)::· ·,1, • •. • • . ·:·:r\><<<f f·:.: .... 
··.,-: .' -: Alternatively tlhie' 'Yl of daily coverage. would also be modified by inClC$&Sing .'., . .-·. ,.''/r:~;: :··.· . . 
. , .. . .... :~, :· •. . .. : . ' . . 

.·i._~, .. : .. • ' \~-~ ~-J .·•-. ,· :• 

the satellites' sensitivity and- placing them in higher·. orbits than present<···.. • ... . :, . 
• • :""-':. . :-: ').;· :-,\_(;\<,{ '·~ 

• ·,_. ,' lPOPlP'Y o;rbi ts. Since a M:gheir orbit sees more of the earth~- s : surf ace, .. .' 1, ·:·- :,: , }-·\'.::· .i·' • • ·- .. 

1•• ./., •. • the coverage per satellite is greater. However, for a give~. launch . }·_ ·.: ·.<t~t>~~~r.: 
• .. ::···:\·~.vehicle, the ·amount of payload w'a1ich can be placed in orbit is/~ function> ·:>;,,\~j;,:/} 

;: ;'-:' of the orbit altitude. Thu• while a higher orbit would impl/a greater ' ': ·;: :)11: 

. _:_-/ . percent of· daily coverage per satellite, the number of satellites per lai.ulillch-· ,;,.· .:• .- • · 
• l ,•>·:· . .° •• •. :·• .. ·. :,~,::~,- ·:>!.;·<._.: . 

·.-~~:;..:would decre,1u.u~·. 'In adcUtion, the detection sen~.itivity of·a satellite,·· .. :,_' ''.,·r:.,·\·\\~· .. 

,.: : _:, •, 'IDU!ilt incrie&IJe with &ltiv:ude and the accuracy of locmUz&1.tion will change.,·/: .. : _>-<i .. \~_-.:;; 

.• '.,{'.: • ::::::y b: :::e:n c::::h:•:::1:
1
:: ··::t:: 0:~::.::::~::

1
:f •::::::£• ::~, · • •. :.(,j)i\j 

.. ··_;.·: ~ • _;. • ,._ ••. '• 
-·: .. •. •• ' . .... ::·· •• :.1~· ~,;·.\_, •• 

•. ·.)_~<.~,POPPY satellites. :- .. : ... :·.: .. 
, ·' . ; .' • .- •• r/ -:.;_,:,~. ,.:·· 

· - (".' Data Processing. .<r_·:~:::-:: .',;. 
. . ,. . . 3. ........;;..;;__;;'-',.;;...;.....;;.;__.aa.,,. ~~t::.;r :,;/. '\ 

~ij(\.· . a. Dmt& processing at POJPPY .collection sites is presently oriented! towards ··-X'./ :: .. ~ 
.~ ,,.~ ;,• . . . " . 1;/·,_.·/\~.·/;:_·t: 

·.\··<"·obtaining the -location and parameters of emitters of _interest. An emitter is : ·~/··••,_:,, ··.•:.· 
·: •: . '· . . • • . .. . _:·:_:~·i( ft+: 
J((· .. ,i~entified by a process of successi;ve p_arameter·scans, manual editing _of·:- .. :::::?t':;·::.i·•.-. 
=: .. ~'·· ; •• •. ·.··, ·.:. ::.:~.'.~_>.\.,·?·•,f··: 

••• . p1eintouts, vernier scans and further manual editing. This process eventually.:.~· ,t.<. ,:-.> • 
... ,• . .' 

",.J', 

•• :·.:;,,,·isolates the signals from a single emitter that are received by one or . ·•~t . 
.. . · :·~· • :-: 

.:~• • ~:;_satellites • 
• . ~ ... ~ 

• _:-:. ,-'------~------j 

... 

•.• i:·; ·~-=---------.--" This• proc·es_:9 can re~~~re one ·or,_mo~~ ·~o~_rs::'..to·· complete 
·J_,,~, •~ , :;. • •' • • • • • ' • • • . ~: • , • •, .• I, •••.,,: :,.; 'l,'ll•:j ... 1 ~~•:. •~ • • ; " . ' • . 

: ::·>_{~:-'._use~ ,· aga~~s ~: . .:_i· .. em_-_!,r,/_ ... :tt~r-~-~..t~. t~e more ~ens elf _.t~r~~~:~ r~~ ~\-o,f • .;th .. ~e • rs pi ~ic trumo • •• :'_>_._:_;.•_:;-_J_~_:_}_._.:·;·.:_\ .. _·.·_· .. 

;.·- . ;.;.:·- •,, i ·'.\_· ·_ • i •. :,•·. ,.Y t~·.,;;;:-:~:J.' ( /· • .. ll ..,_.,.,,._,.,,,., ' .... •. 

•• .,: ·•:• ... ,~-:;,•·: ::i' ' ( '• 6_. , • ' ' • -EAfWop. i1al!~_e. y,~ ._A& ::::.· \~.:>~-·:_·:·· 
. _:· .. •. ·:.• . . ~., ~ . , .. · .. r.~ntrof System • .- .·.- --.... . / .: .. ·::. 

,·'"Jo~·- • • ;.· < \ .... -- ··-: .. _,., .. " .. /.C.j ..... , ..... ·••. •• • .. a:,,. ~ 
: _·. ,. : • • : ;~. :.,-•/,r. ." ,•· • ·._;, -. •• • .-- : 't··. 

~ . . . .. 
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• : -~ uaQuEx..:: HANDLE v1A BYJ!IIA!I ·c=L CHANNELS· ONLf'RiPO~ 11 ,. ;le - u 1 
·; :., :\ • . . : r.nntrol System 

_-- i A time constant of this ~gnitude. is acceptable if the objective is to 
. ~ ,• . . ~-· • . . • . . . . . r 

:·: ~ l 7, •. 

'.. ·~· 

, I • 

.. produce intellis~~c~ .. ~!11.f~irma~~oi ~~:tch is: not requi~e4. ir:,. realatime. 
•• • • • J • ; ,·_ ·.' ,• 

.···.Howeve~ the, lC'.~~p~~!llfill: ~0~1~;~·~-~:13:~~" ~f the pll'."esent system isl unacceptable ·,/·.:'./,:··,-,~::,.,:, 
\.". • I I , , 

• 

0:lf the data is to be us'ed to pro~i4e fleet -units with immediate inteiligence: -~·><.:--_\::· . 
• about ii.ts own envirorunent. 

• • • ---.:,:-~_/ .. ::\)/\;: 
, :: '•i · ,• ··1 .: .... 

• .. •- •• b. The obvious approach to reducing the data processing time that; is • • ·>:'·/·;;.t;:; ;-:• 

. •· .. · t: ilow requi<ed (and still will be required even with cons iderabl; faster • ,: .. :: ;).!:Z, . 

,\:,.:. _computers) is. to design the equivalent of a hard wire prOce~~c\r which 0 • <\)ft:· 
,.- all modes of signals from all known Soviet EW radars stored in memory a A~te?' .- • :·-.~.:~;·•,,:\:: 

< ::::::i:::l:::f ::t:::n:::~i:g .:::::• ,::u:t::t:•::• t::•:::t:: < • >·f ~i~l;:i/ 
." \;•·· corK"elatoll:'a woulcll identify tha sp~cific emitters unambignousl.y i.n rem~e• •• (._;::-,/._:\·-:;:~ 

'•I I • 

• • ~ • ,I -: . -

·:. ·' ,time o'- Presumably, the proposed: signal recognizer would I borrow· rather heavily ·.-<--~.:.·.-;:,t\;:' . 

• r·>~- on the .well established· signal recognizer technology that has been deve~~p~d.:·--: /-'.ii;:{//. 
~ : :. : -~ .> .• i~~~::~.--~ ~-~:·~ .. 

~-·-'·':':.\, for: systems such as Short Stop,. Indeed· the Shoa:-t St®)? sigll1la1 recogn~zei' ·,,:. ,· . .'-:,;\t.·':--:·.:\·.~ • . 
.... -.. 

• ·'' would be well suited for such a ·proc;essing syst~. 

c. In essence, it is proposed that a POPPY receiver station would be 

··- .. < .. ·;~· operated-as the receiving cornponent-of a bistatic radar. The transmitter: 
' I•• 

' 
--·· 

satellites would serv·e as augmented , • _.u· :,·:;}\ ·, 
.r' I ._ • ' /}?'=.;_:·rt: .. ' 

serve as the receiver and data .. : ;_: .:-,:</:_:{;;t· 
• I l,~• • _,:-'•~:,:•~-~;; .•••• 

• ·::· .. -· • processing· site. In this mode of operation POPPY would functi'?ll in a manner . .-·, .. -~-: '." · 

: • :•-'.::• ~ •• • .would be . on a Soviet combatant 5 t~e POPPY 
• i ••.•• ! ~-~- . . . 

: • 'taxgets, a:nd. the U.So POPPY st&tio11 would .. · . 
' ·. ,· 

- ·r:-; . ,·_\. r'. : ... g-.r 

.. iL :::::~o ~I;::pe:_:i:•:: t::::::~:t:: t::e ~;: _ ::a:~~ the • :;:;'.j~_:0~_;( •• 
• .. _:'j.'· . .-.. r:apid recopit.ion' m~de .;he s;stem. conc~pt~··1s:·;basecli· .on the. fact that we h~~e··· -
_ _.. ; r: . .,- .- . . : . , ..... - . ; •• ·: . •• • . . :, ~:,... ... - _ • • .. • • • ••. /.,·':·:r:t,·· 

•• ·;...-,-; :.very preche . .-••i;fo~tion'.. on the nature· ~f Soviet shipboard 1'.'a.dars o The • .• •.''· · .,'.J~, · 

}' :.··_!_··_--_-. ~- ~-;~_ .. _~---~--- !:~-;-_;_:~_:._:,,.._~_:_·: __ • ___ -1:.::.··-•_;,-;. , :·: : . . : . • :. •'. ::\\ w~~: , : : . r.~ Di''"' mP-sEcen:- .;;ff 
-_ · ~- = ! .: .' ::-: :. ·":- ._i.;•-:. __ ; :_';:, ·.:-,:,:r·~)- • •.. , tC.t\lJ·lWandlei via -BYEMAh·":.- -< ·:< 

:• f• ,,,\ j ~:;-. I\'\••;•~••• I l • •. • •• • ,\J ,-::,.• ,ot,. t ',, • • I t1, ~• ., 

, ... (·,: __ '._·_:_.::_: .. i.·_j_\,.· ,.<_.· ::J. _,=- : __ .:;, '. .· - .• :./\!._·_:···. _:·_: • .. _ -· ,. • ·_ .Control System, /· ::•;~, •.•. • •• -·_ 
•• ,. ••••• :1 ._i·• ·t. • ' • . . • -. 0 •• 

0 -r-,,_f ~-·: • 
'·,. , · .1,,, l ·- ••• ~-I • •• • •• ~ • • • • ·•. I 

/: ' 

~:..._-:..-.:·:·.fC::"'~•-p~~--: . -~• .... .,'f.-.'• ~.._:n•. · ..... -·,-;,;;~ 
• ~ • • o -.. • • • 0 o • • • • I • • ~ • • • 
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igp sEcnr - HANDLE vrA BYEMAN coNTRot cHANNELs oNLY E1iRPOP ·-Handle via BYEMAl'I><><·~· 
: r.nntrol Svstem · :,. f. · .. _ .. • 

receiving system is thus focussed on capitalizing on our past investments . . :., .. •:1·: 
. ·• 

i 

;- which obtained the excellent intelligence that is-now available with 
: ,-_.~. 'l, \ .-:: .. 

· .. _,~. -:~' '!' .. _:: __ -:: .• 

·) ,,. . respect to Soviet rsdareo Presumeably the _signal _reco1gnizer would ·be d~signed.:..()::_:/:::· 
. . .' ; '!:·~·-~~ ·.i' ·, ,·:.:-

• •,. ii w Hh sufficient m~mory and data processing reselr'Ve to aUow lt'dew1y i~ell'!l.ti!.il!i,;s.t! ·' ·,-.,_, ~-,._J_f .' 
.. .:- '. ' • ,· _-:,., .. ~ .... ~ ·~{'··.-~--~-.. \ 

.... ' signals associated with specific combatants to be entered into the libraury ••. • ;- ~:• . ?-\ 

•• • :~ •:::::t:~ ~:::~:~~~ ~~~~i~bte, : '::t ' , ', i • .I • ;\{:il 
/ 

a .. Present and projected POPPY collection sites'are all sho~e basedo. 

Some of these will be given SEL 810~ computers in.the 'near futureo While 

• this computer will decrease the processing time quite substantially, it 

;· ;/ will not be capable of fingerprinting emitters in real 0 timeo In addition .· •-' · :> ·":-.:.,.-,-,- .. 
• ' ' ·: ' . .-:·.)>'.t/:~: :. 

·-,-:·: after a signal of interest is detected, the information must be· passed tt:o . .., .··:..-.':.\/;.'://· 

~-•\. ::: t::•:d:u:::e:h:
0
::::::r::t:h:•::::_ ::~~nications links. This ' ; •y,~;;;1ff 

• I. •,' b, After the initial d~ loyment of the variant POPPY, existing Pj , . ::}:{J0t 
: .. ,· ground stations would probably have to be emploY.ed. Thus each ground • • :--: : ···'.· • .,· ,'.;(:_.. 
·' .. '. • ' .-:-.· . _,.:. ·_.',:.~ .. ~-->-.. i".t;, 

·.:· ,• .• ' 

,·: ··-. station would have to have reliable 24 hour per'' day communication with _".-:/:·.!\,::.:~'\t·., '· 

•.. \ appropriate SI circuits to major fleet ca..nands • In this. configuration, • ~{:0;i}[ 
. •. :·•: . the information yiielded by this system would be one additional input to.. . ... ,.,. 

• \ • ••• I . ' • •: •, • .;.:•,.•: {,) \:;-.:• 

the 0SIS system. Its usefulness and. timeliness would. be a function of·· ""'• .:• • -~, -~ .. -,"' .. 
• . =·.· .·:·~i-~•.:, .. ~~--~--~'_:/~:~~, .. : m? 

" .. _how well and how rapidly information will be disemanated in the 0SIS n~t-~_··.; .. ,:._·\·~.;::,:::·:}/' i 
• F - . . .'. _,. :.·- ·•" • .;: :~ • ... _:·,-,.. ·,i 

c. A _more"interesting system configuration would ·appear to be one • :.· :: :·· <': .;,_:--: ·,t/:· t 
~, q • • ~. • • • •, • ••, I ' • ::· •;, • •. _:: ,:-•,;_);::~\:: ,,, 

. ·, '. : . which had the receiving _sites and processing eq1LUipment placed on board.:-.: .. ·•;::· .. ·- ;::_,'\~:;:_;~;-,\~;·· • , 
•, •I • I,' 

. l •. . ·: •. •,,_!· .:, : 
·.. '::: _,::.\;,:_: . 

:,, .... 

. I · ship . 
. !,:- • 

The~e does not ap~~ar to be any technical problem which would .• • 

_.-- . preclude shipboard emplacement of the tracking antennas, the signal 
. I ·' _1· ~-

recognizerB,. the comptitOi'sand the display •• ;.u of; the componfmts fEJP-Sft:Rfr ':'. 
involveci\ cam be packaged so that they would be compatible with a shipboard • • _.. ·=-·· 

_· .. , ·>.· .... --> f!1RPOP· .• _ : Handle. via _BYEMA~.- •. __ : 
· ; • - ·. . -· • • ,:· • r.nritrnf SvstP.m.- - •. •. • 8 
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HANDLE VIA BYEMAN,CONTROL CHANNELS ONLY 

•. ·.environment. 
• • r I •. .'' ~ • ; .' 

If the terminal equipment is placed on ~oard a ship,. the corranu- ·'. ,; ? ._.: 
. · ...... 

nicatione problems will·cease to exis~. 
r;-· .-, ..-...., ,.-., :·-: ,-. t-\ ... •:----, 

The system outpu_t. :'iv'frU:'· 6~, a afn.p-;J 
' j \1'.i id - ,v: . .:,. --~ ., , ... .1 J 

cen_tered 'display which automatically plots the position and identification of 
l , • ,...~'-"'~ .. • /:·.:. 

_ .1: all major Soviet· aurface _combatants which are employing one of the EW ·radars • ..• ,,.. •••• -
. . . . )·:•.,·: ~.\.:,_. 

listed in Table 1. •. The d_i~play will operate somewhat like a conventional radar:,.:~;.; _.\·: 
• • .. ·-:/._ :· ·.~·- ' 

display, After .a target po_llliti'on is ·obt_ained, itl!I location and time of ·.1.ocat:J.o~'._·~:· ·._-_..·. 
•• ~· • • f ·j • • . .. • ·. 

,·will be,.indicated and.stored in m~mory.' Wheri the signal is located by ~he next_··::(<}.·.· 
. • • • ' :· ... ':~ .... '.··· ,·' _, ...... . . ',, 

_.;· ·?·_·pair of satellites~- it will be.upd!ated. A relatively s,imple ajt5lition to the-·<,.'.'..';/:.'/_· .. 
.. -- . ;,.,. I ! • ·, · .. ·, ·-. , 
• . . ·:. memory wU:i. allow target tracks to be_ displayed. _,_/ t .·. './:\:\·;;:',J. 

.. _ d. As pointed out -'abov.e, if 7 'or more pairs of satellites are equally ·.:-tJt:": {): .. 
-· spaced around th~ orbit, then the variant .POPPY· satellites could\be us~d as . . . ' ·' 

I •:,. • ~ .• 

relay points in a communications net. If any satellite in the net were within 

line of sight of U.S. controlled real estate, then it could be the aatellite 

' 
• • • .. which handled the down link, thus1 ensuring ·a measure of security to- the down 

Unfortunately, U.S. controlled real estate does not extend over 180 deg, of the 

-: .• earth's surface. The span .from Guam to St. Croix is about; 152 deg. • .This would 
.·•··· ! 

. ' . 
almost but not quite allow all orbits to be queried without dependence on foreign :: \· 

• .')·. :: /·~: . 
. ,'' \:t:<\< . 

• ,· l • • 

• :_'._{';? ./.:~~·: 
. ·'/:;_.r:, a. Conventional POPPY satellites are not tasking limite~ in the sense that ·/ ;.:i:;: 

••. i: < ::::0:.:y .::: t 0:::r c:: ::1:::::a::p:y g::::: ::::::::. d::· a n::.:::u::· t:::: . ' ;~,Hr( 
. • : ~ . 

.· . ,: .s . Satellite Tasking 

If a large number of Naval. .vessels t~a~ the ._--·:·-,'.:,~-::.:l\f-; 

-satellites, then the design would have t,:, be modified·to ai'low an incr~ased 

: • • .• exposure per orbit to the sun .. 

... 
' . ' ... : ~ 

• .. weight per ·aateli'ite~ ,·and there would be· a 

9 

·,. 
consequent ·redu~tion 1,n th-e. number of \:. : 

,~. <. >-,\ •--·' •, Ha~ma · via::BYrtm,v . e~:/:::J 
• Cmitr1;J: _·st:A~~i. '' ,1 .';, .. ·• > ·: 

-~·;. .,.·' .• ' ';,.,. 

1, 
: . . . •·. 

'i .• ... 
, .. 
·' 
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'• _tJNITZD 'sTATES GQVERN'N'="'IT - <. . .J.. . ' 

TO 

SU:SJECT: 

:ncl: 

l½rer;aorc£nclirni •• •. ·:: •• .. i • 
' • ! 

I 
All Rese.arch 

. I. 
i .. '· 

Divisions · . . • __ .,,.;. .. ~'.- I · 
•~.:.-'~ ,.l, ... ~-:..: ... .;, .. 1 ,v••~• ;•,, /"----~• 

,.. . -
L',010-149: AJH: ecs 

Code 4000 
• ' 

. . ·, ' ·t 
',..... : . ! . . 

Accomplishment Informa-t;ioh fo·r DCJD; Review of In-House R&D L2.borato1:ies 

(1) DNL letter Lab Contribution/Accomplishments Data 0f 23 March 1971 
and Enclosures 

i . 
• _l. A major new study is now underway to review the c;iefense_ RDTB,E 
"Base. One DOD group is reviewing the In-House Laboratories·. • • • 
Enclosure (1) ~equ~sts info±mation - hopefully quantized - on 
really significant achievement!:; of CY 1969 - 71 for input. to. the 
study. 

2. Although it.is rea.lized that the'paper.work 102.d on the 
·Divisions is already severe, yqur assistance is urgently requested· 
to provide quality information to meet the DNL reque-st. The 1·esul ts 
of the present study may well have a V(~ry s,ignificant impact on the 
DOP: In-House laboratories in years_ to come.. • 

' 

· 3. :pi~isions are therefore reque~ted to de~elop ~' t~ or ·at 
most three of their really signifi.cant 1 accomplishments of the past 
two or three years in the format giveni in enclosure (1) and to 
forward ·them to _Code 4000 by the close! of bus.iness on 7 April next. 

I , 

.• .. '! 

. :/:'~~ ·R.·iv1'ti .:' -~f?~;~f..·-.~,o,/yo.; .. • •• c .. ·· ,:.:· · •••. : .. _.· --~~~~-----~-, 
'' ~t~f}i < ; '.:: : ' >! 

·"!./res,.dt;, '/,,',1;]'•.:,~.--(":~~-1 ·~~/' .. ~ti. :- .• ,," I 
; ·_, ;·rP.. ·-:·/· ~--:. _:. ( ·-:'._.·.:_°:':_-:\\ ._··.::.,· :i·\: ·'.°' • • .,-i' >··, _~. -A~.c-.,_~,~1~· n-g----.D..--..-ir_e_c-.-t_o_r_o,..f. Re·sea:-ch · 

,· ' . 
; ,:·· .. .-. •• ' ·;: '1 

I • •. 

\,',\ 
\. :··· .. · .• ·:• . 

·,:, ' 
. .. ' 

. •, 
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•:', ' 
"',' 
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,'-~-••d •• '•'V"' •••-r,I,••~",•,•,•• ' U• 
_:),,~.::."-- l ~1,- ,'-..r,. . , -k~V,"\,i,, v,--.., ..::...:.., · - -

WAS:-!l~G;-~·0:--!, Q, C. 2.0 1:21GO 
I 
I 
I 

i 

I 
I .. , 
! 

'. I 

1·. On JaY-.Lue.:cy 16, the Dc:;,uty Sec·reta~y of I)ef 2.r.;.se ~e·coY:l.'".~2::.C:.~~ 2. :."2\r:.2•;.,; 

of· the defense RDT&E base. . ( See 3";1clos;:.1::..--e ( l)) . , T.t1:L s ~ .. 2\ri0~·T i:•:c.s • 1:::. ... -::,:·::::_:/~·2: .. • 

Oy t:11e :Sl"G.e Ribbon Defel'lse Pin•el. C~'"'itiq__·~.e o~" O'L:~ .. • FG1\}.E :J2.s2 :;-::::.C: ~·-c.:: 

~~:~~~~:~:·:~;!O~n!0~-e~~ -~~~~•:v:~~;~·:a:~o c~1~:~:~Ji::e1·:'~~~~"~~~~i0 ~-~e;.f;=-~~:~s 
of t:le D·epaYtrner.t 1,ri th· the goo.1· of eli:-r"::.::12t.~l_r...::-t t:-:e T';.O:'.i.:....22..set1ti·2.1 c~:2.s· 

2·n.c.' co·-r.s_ol·_:,:;1~~-~ntt. ("'c·•·oss·s,.,.-r-v-ic""'\ .,....,..,,, ·-,.,::.·,-~)-;.;:.,-.,,.-~ 11 
-- ...... _ u.....,..,_ .._.. a.... 1,,.,..,._ - ~:--) v ...... 1,,,;; .... c •.• c(-:- ...... 1,,,..c_. _ 

1 
_ 2. Z.1.e Di:cecto:c of Defens·e Resee.~c~1 and. ~ .. 1c/:i:1.cc:ci~g _i,1r2..s i:,.s}:cC. _tc. 2.s.s1.;.~·::c 
tne· ovcTall res-oonsibili ty for the r-e.iricv.r s-~~.d • t:l!e c.e~re2.o~r:i'2~~t cf· er.:. 
~ ... ,,V'\.,,. 0 , .. -:-.-m~-,...,J- ..,...,, an- ~,,.0 -,..~--~.,.,a "r."r'--i~•,,...,_ + .. r.,-:::i YI":-: ""1.;~-~-t'y, c·i-:-."'r"' .. ~-r>.1-:-r:--.-:-.·,..,.~-c- (~::-.--:. :=r:-t"I--,: ----:-;·•A';,', 
-1a~.1.i.. .Jt.:.: .. ac;.1. ... v .:1-· ... ~1 ..,._,r,,._ ...... ._;; v1-v.i..1. v,._i..::; ..... __ ..i..vc::.- .c~Jc.;...1.u ..... i,,:; ... .;.v..; ....,i,;:...~ ........... \...._v .... ....., __ 

(2)) .• The o·oj ecti ve. will be to iden'cify ,·.'::..s:'G ac'cior"s SI'!.G\;.lc. ·:,e :cs:•:(:r::, :..:t 
_art;/, ~s :cecon1-nended by the 3lu.e RibCc::-·r De:E\~r::se ?e.~c:"l. 

-:: T:~e c.~s-·r~d s"·udy ":1~~ berr•·,vi -;.,..;.;.J-"1,.~·--1 ~.J~~-r:-r-7 ·(9,r: 2.t'·t:' .. 6 S8~\r_:.e:C l(:;V2l . ... \.___., ., e ~-.., c.: v .. •. . ..... a~ . ~!,,,<.,.,. 
1 

-. ..... _._ v-..c.._._ >.J ...,......., __ /-:- ---v 

T:i-e st-cc.y Wl.Ll be QlVla:ed 1:r.:cc:, "G!1Ye2 C802[;·:>Y,lGS; • COVG::ing 2. Ye.Vie'!,·;' o:: -:::::2 
~.,.,_,,..o•,•s,:. 7 "'DO:cato~·ies '·es'"' "''"C. '::,y,,i,u-o·c•:o•.-- c1-o,v-•-.,,.,.,,, ~-'"'1 ?ee',e:c&l Co:.--~:c:::.'2-.::::t .. ••• 1. ......... .1. ..... ,i..;: ...... ~ .... ,v vo ... .L cc:.-.c..- ..... fc .. .i.vc_ ... ~) .. c..... ... u 
B.esea:ccD Centeys, 1 .;. 

! 
4. J';,s ?aTt' o:C the in-h0\.:.Se Ia"oo:catory revis\\•T now bei:::g .cor:o:..:e:ted. C,J 

-DD:2t:E, a tri-service task g~oun h2s beer~ est1ablis~cd to co~n:o~le "c:. ·~c;;•~l"t 
· o·,-, s •; n-nificant co·.-,t:r-i ·ou tior, s/:o;co·~,-:, 7 i s'"1·r,e·nt c:i ·oy ~-('Y~y /Tl7"'VY / ~.~ .,. ?o::.'Cc .., ........... --·_u .J.. • .. • ....... :~ • . ..... __ ~ .., ..... ; --- . --.-- .. .... .....I . "'I ...... _.... _,._... .... ---

J.a:)O:f 8. L,ories au.Ying i.,fre CY .L9c9-J.9 70 :;irr~e Der:..oo. 
- i 

I 

' . I . 
5. In· o:cde:c to _supI)o:ct the effor.:c of. t:.,,-.1.is g:~cy·..:y., ~rot1 .. ·~:te ~eqJ.:.e2-'~2C: --cc 
docurt1e::~-1t significar.Lt c.ccbrr.plis}::-~:.·ents Oy yo~:c/ acti,rity_ o:: ac..:..:.i·v.:t::.e.2; ~2 
2.].)l)TO].):t5.at;c, to the fo:rmat })TOV:'.d.:c. as e:'1clo:s\,YC (3) · j_r_c. ·::eor~·r2,::.·C:. .s~·:;,~e :;,:':, 

• ·,·.. r,· • .,, ~ •• 1 -v: J • 1 r),,-A • .,, 0----i) c ,. . . - . . • . . :..:.::e VJ.'1J.t:!l OI l'i&Va __ J.. .i.0. cer:. 8. \~'.!...-:..'J.. j'.!.:..:... . ' ;._, 'L:.Jr:1l S S l011S, in -c::.--2.~_:_::_ C;,.S, -:,,2; [~: ... 2 
' • "-h. • d . .,_ ' . 

c:J.e :i_n '..;;.~J.s corrJ:J.at1 pTlOT v0_9- f.-.r:;:c~l 1971 .. /S1.;by:is.sio~s cc.Yi 02 .e;l.s,:;s=::--:..e-::·~ 

:• ,: •·.·· 
·-··· 

"I =· ... I:. -/ 
I' 
: 

. 

----...... -- · .• ,.·_, 
• I , •• I -.. -- ........... ··. . ... .._..... . ............... ···•·.· ·~········~· .. , ~- ·:· -'"• ... ,. .... . 

,•: i 
• ' 
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with.in NiU. and th!! opare\tionaitl ·u•e i ■ carri,ed out by the r:r.yptological 

to p.rovide a highe degre,e ol flexibility and sp,ed so that the 

proc•es•.ing cost hais gone from over $1000.oo per unit- to aoout $16.oo 
~ .__. 

p11r unit in l8te 19?0, wit1t1:ib:--t:~,1 red.uction anticip.ated in.the futun. 

--------This operational ,sy•te.m has provided mos:t. o'f ~t.b! ir.tital definition 
---► 

• ----uxxkll over t.he pest s .lx years of b\1 th the ABM and the ~ 
...................... _........., 

(SAM) aysteme. ~1rtty res,t;irai,nts prevent further d.isc&oeur1e 

at't thia level. 
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