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1. Cover Letter signed by chairman of POPPY Ealuation Working 
Group. ~-----~ 

2. The cover letter tabulates (1) a draft evaluation of POPPY Mission 
7105 which is an ama~gamation of the inputs from SORS Agencies and 
members of the 7106 Evaluation Workigg Group. 

(2) It requests a review of attached draft for clarity and accuracy. 
The conclusions are of course subject to further con.sidfe·ation in terms 
of the total NRP program. 

X3l It is suggested that this draft evaluation not be lengthened 
so as to becomm tedious and repetitious. Cornrnentss or sugestions by 
phone will be apprecieaed. The PEWG will meet on 7 July in foom 4E2.8 
CIA Headquarters, at 0930 inorder to conclude this evaluaationand 
forward it to SORS fpr consideration. 

I. USIB REQUIREMENTS AGAINST WHICH POPPY, 7105 was DEFINED: 
POPPY Mission 7105 designed to provide an_ on-orbit capability at 

all times, available for sampling as required to search the freq e-cy 
spectrum between __ and ____ MHz. The specific USIB requirements 
(USIB D-41.14/246, 15 April 1965) stated objectives for general search 
SIGINT satellite collection which were to provide the identification of 
new and unusual signals whos accurate interpretation and analysis will 

',-~ provide information on new Sino-Soviet technological develcbpments & by 
continued monitoring to detect changes in the electronic environment 
which could serve as indicators of unusual activity, imminence of host= 
ilities or conwirmation of information from other sources. In Nov 66, 
the USIV stated the Urgent need for SIGINT Satellite collection a~ainst 
Soviet ABM/AES sys tens (USIB-D-41.14/303) In respon~e to the 1 atter 
requirement, the NRO Modified Mixsion 7105 to provide dual-ball cover
age of the frequency range from 150 to 3200 MHz in usuable frequency 
increments in order to provide data for geopositioning purposes using 
I j The POPPY c0mrnand system 
was also modified to permit tasking on everyEorbit over the USSR; this 
increased by 3 or 4 orbits per day the collection orbits of previous 
~OPPY sys terns . 

II. RPPPY MISSION 7105CAPABILITIES: 
POPPY Mission 7105 retains the basic system design and functions of 

prederessor POPPY satellites. The basic design concept pro~ides for the 
acquisition of .gross frequency measmrements, excellent PRF and scan rate 
measurements. DAta derived from the intercept of the same radar pulses 
byj I can be utilized by the 

j [ technique to provide ~ location data. POPPY 7105 also c~a_r_r_1._· _e_d_~ 
experimental options to acquire some Pulse Width and·Pulse Amplitude 
data. R In Poppy 7105, the major emphasis was shifted towards optimizing 
the POPPY units for data collection to provide for ABM and EOB emitter 
location. 7105 consists of 4 independent satellites subsystems, each 
containin□rystal video receiving sysste~ms; .}~2,f° these frequency 
baa~aa:ia cated in more than a single~ K i"-'§u15s ~el)}_~~~-i i~ 
re-1t£itt\l-t'he ope ational capability (compared/. evi ~Ys)/ -1-

/J - ~ .A /J r., J/1~~- • 
Approved for Release: 2024/06/12 C05026131~ ~,._, _ ----



C05026131 
Approved for Release: 2024/06/12 C05026131 

J 
provicn!~~tl~ ntercepts so tht: the difference in the time of 
arriva T ~--~ single radar pulse into two subsatellite receiving 
systsms can be resolved by the use of~----------~to produce 

,"-.J location data. Although the versatility of cmmmand was enhanced in 
Mission 7105 to embrace multiple band tasking, this tasking is limited 
to a .maximum of four bands per unit at one time in order to resolve 
frequency ambiguities. Poppy Mission 7105 consists of 4 separate sat
ellite subsystems traversing the same circular earth orbit at an equat
orial inclination of approximately 70° an~ a~ an •l~mtude of approxim
ately 500 N.M. anal I These separate satellite 
subsystems were launched together as a 
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·~ 0 .--~· T~ ____ _JD sys'tems II entry 1.u1der · "Ground Station 11 is recorr"'":lendeci by r:?..L 
fo~ $120K IT 1970 ftmding. _It was not included. in the Presic.e::t' s Bi;lc.Jet 
G.s :?..'1 identified entry.· Wha:t is it, and what is the appropriate FY 1970 
initial approyal? • 

l(?.L obligated $120K thru Yiarch 1969 for this acco"'"-:.t, ar..d forecas"vs 
$2COILaddi tional for April th:::-u June 1969. These B..::lou..'1ts will cove:::- -r,,.e 
digitizing and data handling equipment for the Adak installa"vion.· 

~1~~/;~ 

Tr.e $120K requested in FY 70 is to update the digiti:oi:ng anc. c.ata 
hs....'1c.ling capability a~ Ito rr.n.ke it ic.e:-1tical to t:1e t:-1ree syste::s 

' .l-~ + 7 .. .. -+- -+-. • 4-1 
c. t, u:le C-::--Y,P vO..cO g1 C Service S S va vlOnS av ~-c-:-------::----:c-------:c~~-~~--------.--.-J 

·3ecause it could be deployed as an operational facility if necessary in ~~e 
futcre, a:::d becc..use it is identical to the other ground sta:~ions, it is placed 
in tte budget as a Ground Station item rather tha.'1 as a test and evaluation 

Q i te::i. U.'1der Facilities. I 

neretofo:::-e, all P&lD evaluations with the on-orbit r:li.ssions have cee:1 
uerfo::-med at the field ~ite in~~~~~ This has resulted in a acre.er. en 
tne site personnel and liias degraded standard o~eratio:-,al capabili:.y. r::07 

states that the u2gradirig of the[ Jfacil~ty will provic.e a ::o::-e 
•• 7 ~l ' 'Ai~f · _., ... • 1 • .,_ ~ · ' t' 7 • c.· - ~. ... reac.i~y ~c_essio :§..:-ana~se il...J.. .1.ac1 1 ..,y ror oo n pay~ca a:.c. spacec::-a:t, su:;,po:;-., 

requiring ?&D persor.neI tn:an"' th~ /site. · 

·H·ANDLE -VIA 
BYEMAN ·: 

iscussior.. on the I Jrequire::.er.t is 
his $120K be ini tia.lly-def'errecl.. 

~--~ 

necfeQ~l~~L SYSTEM ONLY 
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~- _ I·?L ~·~·s :::-ecoi::1ended ~7~5K_ f~d.ing for ?est Eqct,::ien~._e-nd, Faci~ities vs. 
$.;75.{. 1:, -ci,;e P::.'esic.ent. 1 s .buage-r., and a.'1 FY .1969 total ofl ~433K est::..T.ate • 
($313:..:: .:,·::;li:;ated "~hru V;.arch, $120K estimated April thru ITurle). What specific 

'~ . • • ... - - ' • ... • t,,_ • "" FY. 1a70 I. • ... • 1 al? e.r.:or-;:, :-..s :1:-.~er.a.ec., a.'1a wnav is ... e appropria.1.e l! -;1 -:1.n1..,ia approv-: • 

DiSc1=~~ic;:: l 
~- -·· ""'",;,,, se:eral :::-eferences to ·an upgrading of the !...ocal ground stc:.tion 

::.. t ;/ lAs denoted in the discussiohs for the issues on 
C ~~~;;;---s;c,:...v--7½=-,pc-c,---.,-,nr-,~~- ~. l' A • J.. ~ ~ • I • .L. • ,·, o::::;:;-..:.ter 50:::-,,:.ce d...u. upe.~u anal ..t<ie c. ssis..,ance, acc.1.:t1onal supporv w::. __ 
·:Ja :--c~~.:.:.:-a~ for ~-:issio:--~ 7106 in evalu.atir1g ELIN'.L payloadi perfor:na:1ce a:1C fo:-

- • - r,• • • ... • .(' d-"' .I . - .L 0:::-Gi~a.1 co~-;:,rc~. l~is 1.1:.em is in paru -co ~u.'1 • ~or eqc:.::.pmen1:, neecs av~----_J 
~-----1/fo:- t:-.:e payload evaluation and stored co:mma.--:.d gendration ar.d transr-..issio~~ 

,,.,. . • • • ' ... - ' • -1-· • .... J . • _, . 
l;;e 0-;:.:-.e:;:- e.:;.u:..:1::-.em;, s~a ..,ec. neec.s ::..n 11nis 1. 1.e.m are vO eq'.1::..p a:ri expan .... eG. 

• • . . •. _,. ( . , ' 3'00 -"-'- ) De' • J • -, "I •; .!.a·cor& . .-~o::-y a:..~ea a1:, ~~...L a:cta.ea o sq • .1. ... , an ...r anecr.01.c r-oom ror pay ... oaa. 
• d .. ,t • • +' • t' 1 • 1 • , ante:r~.a ~east;re~en~s an a new vaUJ. area w::.. .. nin ne. aoora~o:;:-y worx area. 
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?f }_,:::70 :: ::.ne..;1( L ?rof'.!ram Issue NP..L POPPY Ou0ri \ma.l Field Assj_strc,,c0 

I:is-;,,~----'EGR~q~""'~ ~ I 
N~ :-.as recc::-:r:i.enc.ed $6SlK for Operational Field As1'sistu.~ce c,der "Services, 11 

• • • • - .. • • "P • - ... I - d .,_ ~ "?JO"' . . . :· .... • . FY , C, C \:v·.r..::..c:. :.s .Lo....., .. er t,r~a.., t,~e "'resiaen" s bu ··ge '-' 01 :;;> ;•~, out n.1.g:1er vna.."1 "'r .. e .t ..!..'"}O';) 
e·sti.--:,a:.e or.~ $560K. Wr,at are the reasol1s for the incre~ses over FY 1969, a.-id. what 

~:,::::~:~r~a<e =olli~t -f~r--th~ ~ 1970 initial appror? - . 

.i.", 1: Y. .1.. 9o9, of -.:,:-,e ~)oOA, ~85n. was allocated to a 1 Bendix support, cor,trac-r, 
:fo- spacecraft engineering eva1ua.tion, orbit control, ;md statior.. keepir:.g at . -~I j ,,,. • . .,. 75TK ._,l ... - ... ·---
1'!'".i.€:~--;----;------;-~-~-~--~~..----J lne. rel:"1.s.1nir:g Q4 • was t1.J.. ocavea. vo a::1 :::~ .. -~ - - ,,·1 "'".,:, d/ . .._ ...... -~ sup::,;:;r_, con .. ::-ac-r. .:or. cesign ana c:eve opmenu OJ. grow::. ;st.a.uion equipr.:.en .. ar.c. :er 
two .::.els: tec:-.. nical represantatives_. I 

Ir: :f. 1Si70, 1-:?J.. states the increase to $681K is d1,;.e to the addition of 
. . . - .._ .._. . .,_, I I '° • .,_. 1d ~. . d . . • • l • o~e ~o~e ~ecfi~ic~~ reu~esenuauive a~ une~_~a121uize 11e~ si~e a~& severa~ 

0 .; • . - 7 ~ • • • '-' ~- • I b-" . mb 71 Q, acce~ pe~so:1ne~ at~-------~1or increasea i~-.:~ig.v suppor~. l ,e ~ o 
• :.:-:.issio"" ,-:ill :-eq_uire acid.ed support because the snacecraft will be clustered i:1 

o~e g::-oup i~stead of two groups of two each which ca.~/be supported hlore readily 
-d~a to t~ei~ tir::.e p~asing.· 

. . l·'.o::-e dlscuss1ons ar.9 necessary on ~I -----c~-~~~·,.----=1fnc. the 
-_~ech re~ at P~connend initial-approval of $560K (sa.r:ie ,, . a:-.c. i: .. i tial~ef 1:1rral of $121K ... : • • . . . 

urouosed ac.ditiona.l 
~o~~t as FY 1969) , 

i½'.i:~t~~---~ 
HANDLE VIA 

BYEMAN 
CONTROL SYSTEM ONLY 

I 
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CINCUSNAV£UR HOLD AND PASS TO USCOMEASTLANT 
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A. MY 2820322 MAY 70 

~1. SPECIAL REPORTIN3 REQUIREr£NT REF A HEREBY TERMINATED, 
2. UPON RECEIPT ll'1PLEMENT SPECIAL REPORTIN3/PROCESSIN3 
PROCEDURES AS FOL: 

AND A. GEDLOCAg~~:oi:::~~ : ==~=ITV ~J<MCD ,□L 
i~~~~~~. u~i~~~~dr:K; r;~ nJ ANG;. 

B. REPORT IMPACTS CORRELATED TO CH3, CLGM, CL/CLG, DOGS, 
DLG, AND DOG· PLATFORMS IN MEDITERRANEAN, BLACK SEA, AND 
ATLANTIC APPROACHES TO MEDITERRANEAN AT IMMED PRECEDENCE 
TO COMSIXTHFLT, CINCUSNAVEUR, AND[ ~ ~ ~1, INFO/PRIORITY 
TO CNO, COft'JNAVINfCOM, COMNAVSECGRU, NFOIO, AND CINCLANTFLT. 
INCLUDE PASSIN'.3 INSTR "CINCUSNAVEUR HOLD AN) PASS TO 
USCOMEASTLANT" AND 1 - - 7! PASS TO FOSIF ROTA ... IN ADDITION, 
REPORT IMPACTS WHICH CANN01 BE EQUATED TO SPECIFIC UNIT OR 
UNIT TYPE AS "Ul~C:QUATED". 

C. REPORT GEOLOCATION IMPACTS CORRELATED TO KRESTA II 
CLGM PN 585 AND PEYTA PCE PN 636 AT IIIJMED PRECEDENCE TO 
CINCLANTFLT AN) CINCUSNAVEUR, INFO/PRIORITY TO CNO, 
COMNAVINTCOM, COMNAVSECGRU, COMSIXTHFl.T AND NfOIO. INCLUDE 
PASSIN3 INSTR "CINCUSNAVEUR HOLD AND PASS TO USCOMEASTLANf". 

D. REPORT IN TAN30/KILO CHANNELS USil'l3 FOL FORMAT: 
SPECIAL SHIPBORNE LOCATION REPORT <SERIAL NR) 
1. INTERCEPT TIIYJE AND UNIT (IF CORRELATED) 
2. EMITTER NAME 
3. LOCATION FIX AND QUAL RATIN3 

CONTINUE REPORT ALL SHIPBORNE LOCATIONS IN EXIST!lt3 
SUPPLEMENTARY LOCATION REPORT. ,, 
3. AUTH GRANTED UTILIZE UNf ASKED ORBITS BETWEEN 150-170 
DEGREES EQX FOR SUPPORT ABOVE REQUIRE~IENT USIN3 7105/7106 
TASX GRPS 33/34 hND R02 RESPECTIVELY. 
4. ANflCIPATE REQUIREMENT PARA 28 ABOVE MAY BE RENEWED 
IN 30 DAY INCREMENTS PRIOR EXP IR AT ION CURRENT AUTHOR !TY 
FOR SPECIAL SUPPORT TO Fl_EET COMMANDERS. 
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T O P S E C R E T BBBBD EA-RPOP BYEMAN CHANNELS 
CNO HOLD AN) PASS TO NRL 
C!NCUSNAVEUR HOLD AND PASS TO USCOMEASTLANT 
DIR NSA FOR K4 
SAFSS (SOC) FOR 
SPECIAL REPORT ING~R=E~Q-u=rn~E~ME=N=T 
A. MY 051712Z JUN 70 
1. KRESTA CL.GM 550 AND KOTLIN DD 304 SIGHTED LEAVIN3 NORTHERN 
FLEET. WATERS WITH NAVAL OILER IN COMPANY. FOUR CONVENTIONALLY 
POWERED SUBMARINES PROB ALSO IN COMPANY. ANTICIPATE THESE UNITS, 
AN) POSS OTHERS, CURRENTLY TRANSITit-n TO MEDITERRANEAN. 
2. COMMENCIOO UPON RECEIPT, INCLUDE KRESTA 550 At© KOTLIN 304 
REPORTIN3 CRITERIA ESTAB REF A PARA 2C. UPON ENTRY MEDITERRANEAN 
REPORT IAW CRITERIA REF A PARA 28. 
190 

Approved for Release: 2024/06/12 C05026131 _ 

Hatmdle vfa BVEMA~ 
1 clentr@! ~ysro.~ 

.. .,;_ 

I 

W~.mdi® v~~ ~YHU~1;! 

~@«1trng ~Jil0~ 



C05026131 

From: 
To: 

~ 

Subj: 

Encl: 

1. 

.,___...: 

___, 

....J 

,., 
:~1-~~-" 

......, 

.--; 

. J· 

... , .. 

..... t." .•. 
,;,, ;.:;il· . :· 
• ' .• :;- ' ··.- ~ 

', ·1 • 

~--;-- - .... 

.. .
. .. •.:~+= .•. :,~f~. ~ •• ~ .. .'' .~-.\_,\ .. ~ .. ·, .. ,·.· .. ·• r,::. • 

l ,..... • • '•· ;l\ // -~,-
t..,.J$, ... ;_ • ' . .. 

-i<~i >·:.-., .. -,:i';: 
•./~_ ~;.·_ r ;r.'.rJ.: • .\~\ ·""·· 

.. '.B) tJ!,-..1 ~ .. ",:. ,~ . 
.: • .• ·1c • ,.,.;.r; ".7i'°•·· ::Ii.",•. 

5':ml;:::£,. ·, ....... ~ 7'> J ' ' :-._: .. ·.\ _-:_: ... ,.·. ·, . .-:<.: 
' ;// ···• .. , .. i .. :··: ·.•. : ,,:, . . 

I 
I 

.I 



C05026131 

......, 

..... 

....... 

.,..,: 

Approved for Releas_e: 2024/06/12 C05026131 
.,·· 

. ' ~- . ·: .. 

POPPY COLLECTION SYSTEM CORRELATION WITH USIE 30:IDAA,l~:~. 

Prepared by• 
L. Hammarstrom 

t 17 June 1970 

Reviewed by 
R. D. Mayo 

~ .. ' .. 
:~ . '. , •.. ·.. . 

.. • .:: 
.,. ,;: .... . .. 
'• ..... 

,·• . •. . -. . ... 
:::, ... ··• ·••·.·· - , . ,: •, 

·Electronic Warfare Division 
Naval Research Laboratory 

Washington, D.C. 20390 

Ll 

. .. .. ~ 

•. •• J--~;' .• 
t • & ,••· .. 

.,. I' • 0 t, ' , ,•, •, . ~ 
• , •••• f •••• ,··. • ' , 

,+.,~ 1,:: ~" "' 
0 

'.'• A • •• 

.;·•· 

HAN~L"" VI~ 'ff.f'$}Jft~Ti: • .. · :·. ·/ :..:· ... 
• • .;;,.;. 5y57,;;'.(.Jr'<ii-it:.'I( : ::. ~._'.' ~---
CON •• ••• ·./ •. :. ::,>•<.:< , 

Encl. J)i) • _t9 NRL 1 tr 
s 614(?,.~~o ;· I,,M_IJ: mab . 

• • ' J • 

; ' . .. ' i 
. '\: t'...,. ~ - l• \·,;~ ~ 

.. 

. •. .. 

. .... 

'. ·\ ··_ ·,:· :~:·,:·. ·: . 
HAN cu.::· 'Jlp.', ' . . . 

P.Yn· ·\N •1/t.L~~ ~1?~\1~q\,B! ·: : 
... ' -~-' ~"'- ,: ~' :,.1:_ •.~ ·•a-...i-r(;~-":!..1. _:i!~~ ;·~_'T' ... ;,; 

-----------------J"'\pproved for Release: 2024/06/12 C05026131 ________ _ 



1.-. 

r-- . 

. i 
-~--

.,., ._.· 

" ·1 

. .. .. 
I••. 

•• ·rt 

-r~· ~:-.~t} 
I "-:!-.o 

.. w::_,.J\ 
·.::,}• 

• .. •• -; " 

L_'\J. 
... ;,;·: .. 

1,--

-I,.'.·:/ 

1 .-!-;j:ii 

,..... ., 
l 

L 

.• 1 
i '--

I-

. j 

' 

'~ ' tt" '. 
;. •', 

, . . .. 

.. , ., 

. -•·.:..• 

I.· Genera1··_·Philosophy" 

A •• , Collection Technique. 
, ·· . 

·General Statement· 
. _: ,.- -~ : . 

.. g .. Matching· Mission with Gener·a1 R~qutrement_s~:~·.·. -, 
, -"· 1 • _:·_: ' f ·: o • 

- ~;:;,.1 ·: ····-. 

·.-c. Speci fie .comparisons of ~US"IB Annex-' - :~:--· .· :-.-, .' -

III. Summary --.- : ... 

t , . .• : 

~--~· ,• ,r,·. ~~: 

... ;_; __ .. ·· 

.·:·\;t<-~··· 
---->,t;"·_. :· 

,·•·· 

.• ,.i, 
-·· ·•\" . .: ., ' 

:··:· t'J 

.. ·;, ~-. 
•. '}}/_,~-_/-' .• 

'}~.::"~ .. :-_,, ~t?~. 

:i,\{:}_·· 
··-.-~_:•~----

Annex I Example of a.Weapon 

Annex· ,·.II - USIB Annex i:tS .Met -.by P.OPPY 7106~07 
. . :.·. - 1, 

-~ . : •.• • t.' 

,.,..,,_ 

ABSTRACT 

...... 

• • • ~- _r?," ! •; ~•::. • 

.. : _.- ·: ,._·-~- .... _ ••. 

-·.· .• 

.The mission philosophy and the. :specifj_c. mission designs. o~· .. 

Missions 7106 and ·7107 are compaied to the basic US~B obj&ctives 

a.nd to the _detailed USIB requirements.. Specific examples are 

included to il.lu:stra.·be the suc_cess of. the match • 

i 
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-. • , , • • •• <" • • "•)>ra,-sEMB1 • 1.··:·•·: 
_ • .,.. ' ' . : .:.~- //{\·.. . , . -

·. :;,;, •··•":--· •••• ·•: , ... ·• -. ~--•.-, •·· • >~-w~§< ~\;t;~~'..L&~lf·:'.~;-: ,:;.< 
POPPY ,'is unique· arriong • the satellite systems ·iri', &'tla\tO.l\i:-tEA!irs~T~.K't:XKOL)::: ? :·. 

.. . · .. ~-,,. ·f:-:_,:.. · ·.-~:6?NJ~(·sxs:_r:_~ti~:.!6J_NTLY,..·/. ·_: 

designed against a bas~c _philosqph_y as compared to mos,t other systems :•·;_-

I. 

• ; .. • : - • #. -~ • • . '( '; ~ .. ~ _" '::· ..... 

which-are _d.e!:>igned against a specific requlrement, '·i-~·e.:.:,-. SA--5 r.ecog-
. • ·;' ' • • ·~: )!~ •• ' • ~. ••. • • .- • \· '· -~--. • • ·, .. i !;., 

nition., EOB' collection, time coverage of SARY. SHAGAN, etc. The· •. 
' .. 

· • •. ·: •: Se.,,,JJ·o-~S'O~~-q-.li,.oJJ 1,,,·,r1.. ~t~$/;_P-~· .... • .. ••.• •:/\._·.·. . . · -:~<:~,- : • 
·basic.philosophy of POPPY is weapon system-· collection. ··.·Toward·· • •• 

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

· .. ·-. 
.• _ .... . 
) ..... .. 

meetin_g this primary USIB objective, th~ following ·are the guide--

·1 ines A ~se:0 ::e:::o:~ :::::~ dque_: ini t~·on •• ; ::i'.~~-;i(_;_:,;_•·~::=;;_: <\5.,._~_•.:_·.~.-.•. i.i_:_!.;.~_:_;:_'_ ::{:j:::;:)' '. • 
- . ·;.;.:.J '·{.:~~·-: 1 :•:."~ ·,,·. 

•'• • !" •.~ ,' l, r t ' • ;; .. ".. .. .. ·..•.. • ··i· • ... • .. • ... ·t -':. - • 

• ·The collection should be done so that the max~murn:· intelligence 
·:···.- > .. .:<;' ·i."":;. 

.. , 

is obtained on jhe ~mi.tter system .. • Th~ order. of pararriet;.er impor.ta~ce 
- . : ·•· . 

. .. , . ' 

.·. 
·• .. _,1,.· .. : •• 

·, 

for i·solating. an~ identifying new weapons ElYStems through to :E)roviding . • ... • 

• a detailed assessment· of the perforn-iance· capabilities and limftations . .• . ' ' ' .. 

.. _;:· .. i ·, ::.· 
, '1 . of a. weapons systems_ is as· _foilow.s. The P!-" __ imary parameters for 
: ... • t -- --~·~ . .-:.~- .~--::_ •• 

• •• i.: :I. • i~e:,lating ne\/1 ,w~p~1:. s· sys~~ms ~a;re ant.enna scan and PRF · inf_orma~tion .) 
., ~- Ji °""'''(dµ:-~ ~~ ~•l ~ ~t..( _\fl'-~/ . ._/' r---'·-· -_____c__, 

from wh.ich the ·basic fa1nction of .the radar·· f's determined. 

etc. ) .. The next level. of 

.parameter d~te~mination is for assessing the emitter pe~formanbe 
' •' - ... > 

.. 

capabilities and- limitations. These are the measurement of power·, 

-. 
pulse width, frequen'cy, ~s well as chirp, pulse codi~g ,·· phase reversals, 

etc., 'The first thr,ee p~:rameters of· this level are g_eneral and as such 

are necessary in the primary collectit:n system._ The latter- .ones are 

. more specific 

The design of 
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·v • . •• : ~f. the: coli°ection:- ·technique on the wide -:range_ oftn¢:l\i,a::.:t,ac•'ti.€i'~ifs~iY~!@~-f 
, .· . .' ~--/ ; .. __ : .. -, ·coNTR'OL s·i:sTE(vl~ JOIN;t:1..))· . ... 

'\~~he ~ad~~ weapon·_~_Y~s,tem • and
1
~~-t~' enhanc~-- the s_p~~-~craf~-- li._fe-tirne_ ._•-··;- -:, 

:, .. ;•,..,,'
1

~ r ••• ••• q.'f• .,t•-~:;J'!',•:: :. ,~•:•:~:,:•:~, ... • ••, ,w_~ ...... • •"; 

·:'··. charact_er1.· sties. • • • ,. .-.. r .. ··.:•,·· ·.·:~-.-, ·.-_:· • .. .-, . . ---. ~· .. •· . ',· •·· .. - .... ·- .: 

..... .- • • •, ••. • :. • ,I' -•: -.... .:. • .. _ .. \~f .. _:. !-~~i 
._ •, : . . ·. :o .• •• :-::, -· ·- - _. "'I' --

The ,:.final c·haracteristic ·is that. the collecti_pn _technique. shou,ld 
•• :. :- . . .. ~i . 4 - • • • _!,••<. ~- • !~ .... ~ ' t . . . . J • •. .::. -·- - • 11· • ~~-. 

, ...... ,••~---.- a,,,'J'"I. •••-:•'._ ••••::• ;: :.-- -~~ ... ,:.,. .. •,:_::_.:, ... •.-:;/-:i_;•••,•,:•• •• •••±/_:t~•\~••~?::,:•,:~.•••• :...:.i~,•~i; ... ;, ~ , • •••·•~• 

:··have a frequency independent ·1ocation (geoposi tioriing) .·capability ,, • 
-~. -- • • . ·_ ...... •.•-t" ;;.. .. • . .;~ -· 

. ,~;,}(~-~mu·l t~n~-~usly available. on :all elements of a· weapons sy.stem. Thus 
-: .... _!, ...... ;.. ... ~--_- ,, --~~--~---· -~ . •, "::: ... 

, "by frequency independance, ·geopositi;~·ing ali .. ~lements ·_of· the weapons 
·--~··/ ·; . :r:·._: .• •. •. . f: ~-~ . · .. -~- .. -~::: ,· •: 

:-" ,·systems. are equally weighed' in their_· interrelationships and_ usage •.• • : 
-i... • - • • -!'"":_,1 {~\.~ ··~· . • -.-.·!~····:.•· '_.-·.• .•.• 
• • • _.... ,_ ,-r _'""f'..1.-.. '· • 

• ·_. ·-rt·atterns'.·\md the· {~corid- prio~i ty of E;lectronic~- Order of ··Battle and:·.~ • 
•• -<' .• • :.,• ,.., L • - ~.-· -: ·:_ .. _ . .-i.·.' ·.·.,· .· '.-~....,-.• -· 

•••• r; .., It,' ~l,.- • , 'r••. '.,o1' 

•• L. Surveill,ance can··1:,·e· met over .·the entir"e weapons system. 

.~. t.. • ' 

( ... '• ' 

·'The specific 
-: . ';' . . ... 

-· -~- . • . .; 

•. collectio~. technique which: _co:7e:rs the. full fre~ency rang~ of the ,. 
\-~ ~-' 

• \ . -: . 
.. 

• -weapon systems and .pes:t matches the above philosophy :j_s that of. a. 
·.=-.-•.,'" . ..-:. ··.' .. :;• .. - . . --. _;;•':'' .. 

, broad. band crysta·i;:_:video systemo The ,.fr~quency coverage ·_of- these=:·:. 
·1;/<: •. • .... · · :.· __ • _ . _· -~;i- ,o_~,~ ~ ~% .. . . . :·.·:, .. · 
t.-··.(~1rystal .. v~deo syst~ms(\is basically~ de_si'=i1:ed ~~ound. specif~c. ".Viagn-€.tron 
: ."- :.- · . • .- . 'easJ · o" ~,j: µ ~t,,;1~ o.. ~o" W·~ ~Ml',~ r-..f ""'ore- , . .- • , . _ , . • .! 

• :i ~amilie~ •:~/'tft"d-.'tne;·.s_ensi ti vi ties and. bandwidth~, are establ~shed to_ • 

. __ ... ~pti1~ize .,(1) ful{.~~in--bea.m· ~~~llectio·~. ~n all -·;eapon sys~~~s, ( ~) ' . 
• • ·. -~·: "'t ' \ 

.• _--realizable proces~ing_ data densities, and (3}· the avoidance of inter-

.·,.:·f·er,ence··to ELINT ~ollection such as T.v.·, FM ana::•commun±-catic;m systems, 
.... 

. .. •. 

' , etc~ - ... ;~_ •.. . . ~ 

. ... ,,. · .. 
• '-: :~ \:, . · .. 

B. Frequency Coverage:·. 
' HA~OL,~~'V11 BY~MAN 

. ~ONT~0Liys~EM ON_LY 



• · ...... 

. . '·-.· ,-tf, 

.. ••. ~~'.-t ··--= 
: .... , . 

as the ,·highest \>~ib~i t; • ~~~ge for 

ELINT collection. 
- ,·:- ~-.. . . 

• , • ···_.: ·The co~plete R.F .. range q.f. weapon _systems ope~ation· should be·.'.·:. 
·~ . . . ' :-. ... ... 

,... .• • .. --·· .· . ;,. : 

• s·imultaneously coll~cted to provide the,-tota1 p·ict~re_ of_ .ali-:_the : . . _·. . . • . . . . . . . 
•,., ~~. 

elements of the weapon system._ To provide this .. full capab'ili ty. is a . . . ·,,.- ... 

q~ite difficu~t engineering_ ta~k. Mission 7106~ howev~r, as launched 
'JI: . " --... LI ~'h - . ~~ .• 
I' ~~~"vi .. - . . ~ ~t 

h~1- azi· ~~7a~B-@·Fl•e0u-s/\:f.requ~n~~'.,~-c,overage~from 153 MHz to· 9~-~-? MHz A.._·.:·•'. . 

This allowed observation of almost all the deployed threat radar for --

. . 
establishing activity· levels, usage patterns, and recogni t.ion of 

frequency-agile or.· frequen~y-diverse radars which.might escape 
• • I .... • • ,~•.' •. ~ • 

detection by any· sampling of the same frequency range us,ing a narrow-· 

Weapons systems may spread-over thousands of.miles and'be capable

of di.recting·their elements from the horizon through ·zenith 9:ir they 

may be restricted to some azimuth or elevation range. In order to 

provide- maximum intelligence coll_ection against· these wide ranges 

·of conditions of weapon system·operation, the collection mission 

.should have omnidirectional horizon-to-horizon coverage o:7er the 

entire frequency range. Thus it can pro_v.i·de much greater .-g~ographic 

coverage as opposed to operating.directly below t~e spacecraft on a 
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patterns). While any choice fS a compromise, for POPPY the specific 

orbit chosen is 10° inclination •and a 500 N. mile altitude. 

POPPY's final mission design constitutes an integration of the 

above guidelines with cost, e~gi~eering considerations and the basic 

technical requirements consistent with.the overall philosophy of 

weapons systems collection~ 
/' 

D. Examples. 

Examples of some specif.j..c weapons systems' radars which POPPY 

provides the intelligencevcommunity with data are listed o~ the fol
r 

lowing four pages. An·example:of:an active data collecti6n and iso-. 

lation of a specific weapon system radar is covered.in ANNEX 1. 

An example of a collection pass over the Eastern Atlantic on 
, I , , .i{ 

page 9 illustrates the horizo~ coverage capability ~swell as the 

relative motion with respect to the ground which provides secto;r· 

and scan dimension definitioni An example which is· used to illustrate 
' 

the ranking of parameter impo:i;-tance as discussed under collection 
I ' 

technique is shown on page 9a~ Page 9b is a .,discussion of_ the POPPY 

demons_trated capabilities. ag~~nst·: frequency agile. radars.· 

I 
I 

I 

'' I 
I 

4 
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i • '~r 

' I ·.-

·.~ .~ • ,t~t:r~ 

\. ~". . 
.::·1·' 
_; -J~ 

• ;r~ 

'!."' --~-►Irr• 

' 'I 

JOP-SECRE . e\:Y~MA_~;~:e~r.;rne~ ,jl,..' ~..J,.: 
f 11 . ' ' f .: • . f C6NTROL SYS ... iF-'Mf't"i.lr"ll'l,U"' V t 1 bcJT ,ri,.pi/i..V The o owing are exerpts o •a ·series o messages· n ue uUl'\ 

/\ 

for the 

1. NSA 6 March 1970 "All available highly accurate satellite 
,,, 

' ' 

data reviewed for ELINT from (Missions 7228, 7229, 7230, 

7232, 7326, 7327, 7325, 72,3,17234, and 7165) .. • A candidate for a 

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

• •• component o -~-----------:-:~. ,-.. ,., _____________________ __j 

,2. 

I , 
I 

I 

' !. 
NSA 23 March 1970..;. "Subject: 

: I 

isolated in 

candidate 

'Increased probability that 
i ' ~------~ 
I 
I . 

'has been isolated.!" I ' 

3. NSA 2 April 1970 - : Missions 7104-05-06 searched. . 11 Search 

• i~ incomplete, but one int~rcept loc~ted· ;t~[ -----,c----~-~l.,ith ·_a 

.. _l x 4 N~M. Cep.~• 
.. 

• '> 

I 
. :. I • 

. • t .' 

., 

In summary'\ all other· satellite collection systems were helpless· 

.without scan ·to assess the rol~ of this radar. The conclusion from 
I 

' this classic case is verification of POPPY's basic concept of weapons 

• ' i ' 

system parameter_priority weighting of scan and· PRF. 
' ' : ! •'·':''t...;\,, .... 

"· ... : 
• ~i • ·, 

' i 

\ 
\ 
• \ ' 

I :-
' 
'•i '' 

- I 
.\ : 

. ·,, 
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~-~op S[CRt\ \i! u . . BYEMAN-7t.:..n,~T-:(EYHGLC2 
; \ . , ..... --···· , , CONTr?CL 5y3·,·;::MS .JO!NTLY 

The_re· t1ave:·been-:twcf different techniques used for collection 
i 

against frequency agility radars.· 

1. 
i 

Mission ·1103 (Jan 1964) 

Technique Multiple R.F. Bands 

Frequency 

f 

l.· 
' 

. 1240 1290 I •• 1350 . 

• I -
!,I, Accuracy <3% 

Radar 

. ,,, 

. ' 

I ' 
' 

. 2. · Mission 7106 (Oct . 19.69) 
,,, -

Technique Broad Band.Discriminator 
i-1 -~ •.• 

1· 

. , Output ; ' . 
; . ( • Output 

. r. .. ,,· • .• ··•. 
1-,; 

·! ,"11· .'. 

'· 

360 MHz 440 .• , ' 820, MHz 
I . ·, 

Freq. 

Accuracy -::: 1% 

·r._.,. 

920 

't- -,;·~:n~~ 

::c~J- :::::::: o:::::::::~::::::::n::::::::::::::::::n:::~:::::::::: 
and ac~racy can be'determined 

to the 
_; 

' I·" • 1 • I 

• I ! • 

_ 1 }•· HANDLE viA J3YEMAN 

• J ·• 

r:L ' i>}qp sppR~,--'-------~~I '_ . 9b coN;:oA:::: ONLY 

:l.c •·.,. -•~ ...... -::-""""':'";,~-.;__ •. ' .. r-r;-~-+,:~~:7.,.;·::;-_:~ "., ',.,-,,,~f.'M'.;•··:• j~yi~,Ji\t:.:',.~l,i'.-"~1~-~l='Y~1QT~: "'.'·. 
•••• ~ ·--- ,- i - ·., -· - • ,_ • •• ·'••coN'rRoL sv:sT1=:Ms JO,N ,J 
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, :,rt;i; ,-wt~ .. ~i'.;{,~:: .. ·, ~ 
Matching of Requiremen_ts.of 

• ,._,·; •• • t_ 

USIB··._··.·. . • .-lqY~MAN° TALEr,fJ:;r~EYHOLE.' . \·. 
·._,. '9'~~f:~9~ .S'(~l:~M_rG·o1NTLY -.·:; 

. . .• ,··-· . • r : • • ' ..... , 
; 

A. • General. • This·•sec.tion compares the basic requirements, 

: ..... ;. (Items ·-.1:-38) to the POPPY~Mi~iions 7106 and 7L07 . The ·.general·. 
. . ., • • : :"' . -;~. -::· , ... _ 

•• ov~rall. r~·sponse to these:· r~quirements has been· to in·a:_{'~a-te 
. r:~ - .:••-'.'" • : • ~- . 

_i-.· 

.... -where poppy ···c·a,rl';:_make Si.g~it·iCant ,Contribution·~·-. These~...:-a•r~·as are.'\'' • 

• ;-. t : :•:,: :•:,:~;i;ii{:.: .. :: • ? ·,•:• '\:::> :~:- --~"'!§/ii}/' : •. ' '~·· ':~-< ·_ .'.:: \- ;;-_, :. 
,. n;ted {·~··the • tabula.tions b~{ a yes, indicating· :that POF?Y, .-through • ·• <... . , .. · · • . :, .·>> :/. ~·: ,_,,,_:\;; , · ... ,,_~~,:!:> • :~-::(t\t,s,i·{:::il,:;,:;.• • • •• 

Missions 710 6-7107, can m·ake. _signifi~ar:it contributions~.--,:, The -- '.•~.1; 

detailedfexplana:tions of each.Annex Line Number will·put·a·per-
. • .. _ ~. 

-. s,..; 
,. ,:. . 

-· '~- ~ ;, 

• spective as to whet,her POPPY meets a :part -of'- the _requir_ements of·.-· 
-.,.::-· 

••. --·3 

the systems or whether POPPY exceeds them for.all of the _systems . 
... ·,"'!".'~ .-

B~ Matching Missions with General R equ i r e~nen ts.. ' 

Annex 
Line No. 

1 .• 

J 

1: • ' 
--;t .:, •. ,,. · .. · ., .. '. 

.· :-.' ::\:.~-~--~-~- ·.>:· ·, ,_. 

'1.--.... 

'; .,.•;_' 

: .• ·: .. ~~-~ti_ -~- . 
- ... Y.·~--.~.:t ·: .. ·::,,., 

... '.• 

Value of frequency used. The philosophy on R~F. determi-
-...·, ..... ,• ·' . . • • 

nation is that·the com]?lete tuning range of.a "magn~tron 
41V1> 01\t~'?_ ~&R-~'#WC:t-H:1'/C1'.ll'lll- 0~1c,;.5 ·1t-i R~R. ~;t..'-"";~ 

_fainily"i\be covered by a receiving band. The.intent is·to 

be able to intercept all the emi•tters • of a family. regard~· 

-less of where an individual radar may be tuned to observe 

all the modes of operation of the.family. Providing con-

tinuous .overlapping coverage makes certain that the system 

1.• c:: 
• v not out--flanked by a shift in frequency and by attempting 

to match· a "magnf.tron _ family'; frequency ·outside· the expected 

range are quickly and easily recogni~ed. 
. CONTROL S)'S~EM ONLY 

success has been il'lustrated many tirnes # Two. recent examples 

CJ 10 

HANDLE .. VIA··. 

SYEMAN-T ALENT-KEYHOLE:
:coMTRoL SYSTF-MS J01NTl..'.fl 
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.. '"tl 
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. . _ . . ., . 

old· magn'Uron limits· of -4910-:.5220. In ~~ITh."Ylary·,_ POPPY' s basic 
., - • .,. : • 4.. ·: : •' '. ~-- .,._ • ...,_.,.. "·-

-. ·.,r. : 1,r:· _, .· .. •· 

phi"losophy is that '.in most"· radars they do not have.··an exact· .. 
~. • • • \,•-_•,, '!.,;, ... ;-:• ,:,.,•• ",.' • ~••-~ • .. •· •• .... , ,}• _r"-,w., •,-••••~, ~• 

-··_,:·, : fr.equency, a'.na:·- that .the. use of.'the radar-- over the entire mag;....-_. 

.. _· .. ., 

_; i,_~--. ~~-
: .. · ... 

' • . ; .. , . 
• • •• ·.'-,'!:. 

-· .... 
·1 ·-: 

... .--.· ·-1. 

. ·- ~ _; .. 
-~----.r-:.· 

•, .• .. ', 

. ·., 

_,, ~... ~ - : . • ., • : ~. •. • '1 • • 

~~fr'~~ tuning range :a~·: is ~i~ited in i~:~·:-basic d~~-i'gn is d6~\:.· 
_ -._1·~---· ~ __ -t .. ~"-----~~;,-.·- --,~:· _ ... ~. ·:- ... :,.,;.: _:. :;._, • ~- ·, . • .. • 

~ • -· 

routinely an¢l-. as a_ matter of necessity· j;~_ many cases to av;oid 
--··,. ,·;-,:,• _ .• ·_.-_;_~_.-;,-\/(-.- .. ·'_-,~--><,\,>-_,,- .. ,..,,,,-._:s::•,-,.-~· .. -.·:·._.·:·'. --r __ .;,. __ - --~,·-.;_;···.· 
mutual interf.erence between r·adars. The· basic POPPY appro:ach 

--· ',·· . 
,, 

• is to detect changes· i'n tl1e bas{c desigr~·which gives more·- :_ 
.· .'t·.• ~ll\. • . 

._capability' and flexibility _to· the rada~.---·.·:·rt is by follo\ofi.ng 
• ' • ., ., ..... _ .. : ·, ~-~.~ .• 

this philosophy_ that the basic aims of the USIB guida.nce 
;: . . 

met, i.e~, ·i4entification and-initial estimatei, anq techni-
-: .' . 
.. : . 

cal assessm~rit of capabilitiei. See Tabie 1 for _overall p,2r-

··centage accuracy as .a c·fun~ti~n of °frequency. 
••,·:. 

... .For specif~c rada~s wher~·R.F. frequency is irrtportant 

tq the radar· itself, such _as the .. -frequ-ency $teered antennas 

cir frequericy agility, .POPPY ·has a capability of br"oad band.. • • 

R.F. measurement which-.is accurate to about 1% currently i:n • 

Mission 7106 on payload· 176 covering the ·350 to 440 miz 

~t.·· . 
rang.e and the 830 to 935 MHz"· This system may be e.xtended 

in frequency range in the fifth- operational spa~ecraft of. 

-Mission 7107 to provide. coverage of other frequency· depend2nt. 



RF Coverag.e 

.. ~: 154:....165 
· :· ,. · 16 5 ...: 2 0 0 • 

200-240 • 
240-350 .. 
350-450 
450-550 · 
550-650 
650-815. 
815-822 
822-836. 
836-923 
923-970 

. 970-1080 
1080-1092· 
1092-1200 
1200-1800 
1800-2085 
2085-2-100 . 

. 2100--2580 

2593-2680 
2680-2692 
2692-2800 
2800-2920 
2920-2930 
2930-3105 
3105-3120 
3120-3125 
3125-3275 

-3275-3300 
3300-3315 
3315-3600 
3600.-3615 
3-615--40'10 
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TABLE 1 

--_ COMBINED 7.106/7107 FREQUENCY 

;_·,Resolution.(%) 

~\~: -•.~-
' \(·· + 

.;,,,: ::•.!:. .9. 6 .. ~ 

+ 9.1,· 
•• +19.l· 

,~·~,:
4
(:,, ,·- +1·2DS*·. 

_·:j-:.'./_·,::.:: +10. cf .. :·· 
. ·-:j};§::::· ~ 8.4:_i.~-, 

··1,, ••, -l 11. 3 ., ' ·.·' 
,, ,i'.·::,,"::· ·+ 0 .. 5 ·> ·. 

"•. + :i:f~g • 
• ·. -~i_.:~t~_~·:i_,:;... -· . . '.o -;• • 

;;.,., + 5.0~_;:,· 
i:",i + ,2. 5 . :, ·,.

+ 5.4 :-.<: 

+ 0.6· 
, + 4. 7 

-:·. +20.0; 

.•: '<)/., + 7. 4 .. _ .,::_. .- -
• - '• + 0 . 4 ·_· • -. • ·, 

+10.3 
. ". • •, 1~ 
'-:· ...... , ,.,,~ .. ,,. •.;'. · · •+ Q e· 3 

',•_. 

+ l. 7 -
+ o. 3 .·, • 

-+ 2. 0 
+· 2 .1 -
+ 0 .-2 
+ 2.9. 
+ 0.3 
.+ 0 .1 
+ 2. 4 •• 
·+ 0.4 --- ... 
_ + 0 ... 3_ 

+ 0.2 
+ 5. 2! 

' ••• 
,, ' .~·-. ! ·~,.. • 

.. : -~ ' -,~ 
RF Coverage -

5250-5260 
5260--5820 

·ss20-ssso 
• ',, ·5850-5875 

.·- . -- C:58-75--6690 
'., - • 6690-6700 

... :, 

•• 1' . .,..-

6'700-6725 
: 67_25-6790: 
. 6 7-90-,73·00 

- • 7 300-7-350 
7350-7860 

'7860-7900 
7900-7915 
_7915-8580 

• 8580-8600 
8600-9100 
9100-9315. 
9}15-9340 

•• '\·.: 9-34-0-9 360 

9360-9,400 
•. 9400-9450 

9450-9570 
9570-9600 
9600-10,040 

• 10 ,, 040--:-10, 500 
12,500-14,800 
14, Goo:..14-, aoo 
14 t 800--14 t 900 

• 14-, 900--15, 100 
·17,000-18,000 
· 34 500-34 900 . . I , . ..I . 

Resolution(%) ,:- :· __ 
'·,1;,.'. 

+ 0.1 
·. +.5.1 

.± 0.'3, 
+.-.0.2 
+· 6.5 

, .. ·'_:·~:· ·, • + q ~ 1 
. + 0~2 

.. ' ;-·.' 

V ~-, -

+ 0.5 
+ 3.6 
+ 0.4 
+ 3.4 ---
+ 0.3 
+ 0.1 

-'+ 4;1 
+-o~i-
+ 2 _-9 .• 

+ .. 1. 2 
+ o. ·2 -
+ 0.1 
+ 0.2 
+ 0.3' -
+ 0.7 

- ~ ·.+ 0. 2 
+ 2 .• 3 

. +--. 2 .3 
+ 7.8. 
+ ·1~'4. 

+· 0.7. __ 
+. i.~.3 

. . --+ 5.7 
+ 1:2 
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.This varies· according 'to 'th~ 

.. 

_spread of th~ frequencies consistent with Table 1. Examples 

o:f., specif.ic multiple _frequency'rad"ars which POPPX "has been 
.... 

, .. :. instrumental in. determ~ning the' number· of frequencies are 
.£• •'••' 

--- . ~ -~i ~ -";·.· 
- -·, .: ; :, 
. ·::i 

·•·. 
_ .. ... :· 

,. - --·· ••• : . .... 
. · .. · .. ,- :· .. f. ";, ' 

Long term stabilitv. N·o • capability. 
• • •• :, • .• • .. 11-_· .:.. .. , 

' 

Pu'lse. to pulse coherence ... No capability~' \ 

Operatinq fregue-n:cy •limits. 
. ' .. 

Capabi"lity· as 'described.· in 

'·. . • .J,;-•. 

. :·,• .. ~.~ ,:/ 

.·• ..... 

Agility band limits. 

Ba.sic Pulse Repeti ti.on Intervals (PRI) . The most:accu-:tatel.y 

measured pararn~ter.of the PO?PY system: Short term accuracies 

.D0-50 msec) ,·of 1 to. 2jlSec (0 .• 1%_·on a 500 pps signal). 

term accuraci~es (30-50 seconds) of 1 to 3. Ns.ec (10- 6 on a 

500 pps si.gpal) . 

PRI Stabili tY,: • Available• either as above or over months 

or· years of multiple intercept . This is the parameter on 

Long 

which the :fingerprinting .of .ships as \vel.l as other radars,. 

,such. as 

standing: success. 

Pulse Group Pattern. 

ltn· 
depends and which ·POPPY has had out-

1"-

The group patterns 

HANDLE .VIA BYEMAN 
CONTROL SYS-.EM O~L Y. 

are available for 

alrnost all radars to the accuracies stated above in.8 or 9. 



. ' .. -• 

·. '•· 

11. 

·12. 

'· ...... 

• :·: HANDLE VIA / 

. BYENiAN:TALENT:.KEYHOk.E 
9,0NTRCI,. ·sys1·fM5 : ~CjllNTL.'( _ 

.'.: ' , . . .. -~ . . . . •• ·- ; .• 

Pulse Int~rval within Group. Available if the interval 
•• •· ,r. • .. 

,--: • exceeds· the transp6n_ded pulse width' .• of from 80 to 2.00 
;'··:·.· 

,;, • ~· ... ·, 

.... 
)lsec. • ~- j<~ . 

<-~;-~-·would be separation. 
'' ., :---------:-~~c:--------------___J 

- ·;~, PRI Modulation Type, 
.· ,' ~~~ 

.,: . 

limits and .rate. Fully available 

. , . -

·.;_:\/Yon all types of PRI modulation. Specific examples run· 
.• .. :,· .. '.;. 

~ ··._ ,· ;;:?1tf ,.from .. th·e. pseudo_;~-andom 
• • • :,•,. ,• . . . ~-~------__ __J 

to·· the more 
- .... 

'•',.,I~:, 

.13 .. 
-~' : t . 

Relationship o{ PRI' • to other parameters~ In:'.'addition.to 

... : __ .' <.broad weapon system correlations, 
, -~ ,t • ;:1 . , \ 

an ·example of the •• POPPY 
.-.~: ~--- • • _L;~~~ 

• .. ,. • .system correlations ?f PRI to scan is _re·c,dily available 
/'· 

. _ _..as, for example; direct correlation - of scan to one -- tenth 

Correlations with power and· p111s·e 
,·--·-· ..,,..- • •···- ••. •;:,_· ·. -- -) 
. . , .; 

.. : width-ca~ be.made as weli as to elevation . j· 
·r 

,14. Time Relationship of PRI M.ul tip le Pulse 'l'rains. • The VHF 

_ .. to _K-band co_verage allows tirne relationships between multiple 

-pulse trains either on one R.F. or over a wide range to the 

basic ~ccuracies.of iiem 7 and 8. A specifi·_c _example. 

• Jis. in R.F. 

transmissi-on. 
HANDLE VIA BYEMAN 

15. 

- . 
' 

;, :·-. 

:A 
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16. 

17. • 

18 .. 

;-, 

19 • .'..26 -~ 

27. 

29. 

' -~~a:~Y~-{i6~~~~ ._ O~~~:rvable; (~,-~t • no capabi 

de~<:3-iled an~lysis) _- For, example, the initial recognition_ 

of:.the 
~---:-~~~~~~~~~~----;-;-----c--~~~~__J 

Intrapulse arid nonpulsed- char.ac-fcristics. No capabil_i ty 

at: present time, some"prelimin-ary R&D ,,.,rill be done in the 

fifth 7107 -payload. <:_w~~t'"--~d_i:v 'opt-.·--. VJ&~ ~".Cl-~ i.d~ -Y~~ -- -..c ..-

,: 

Type· of Scan. POPP~'s basic main·-beam concept ~ornbined 

with the omnidirectional antenna patterns makes __ scan 

t{'pes· easily recognizable and has been a major asset in 

achieving the .wide_ range of· firsl:s on Soviet unknowns from 

ABM to SA.M.s~_ The ·simultaneous coverage of R.F. range 

by two fiatellites and the power mea.s:urement canabilitv 
~ .l 

Scan Rateo Easily_ rneas~n:·able to high accuracy for· the 

reasons listed abovea The b_est example -of the high accuracy 

is in establishing the_ exact synchronism of 
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Scan Dimensions. As in ~7 the dimensions are easily 30. 

31. 

32. 

33 •. 

34. 

35. 

I . 

ascertained to high'accuracy, for example, POPPY's 

definition of the sector coverage on all the ABM radars. 

Orientation. As in;30 very accurately defined. 
I • 

Beam Width. The above .mentioned capabilities combined with 
• I 

a signal level capability on all bands gives a complete 
' ,. 

beam width capabili~y. • 

Polarization. The ¢apability exists in a number of R.F. 

ranges in 7106 and will be available in 7107 over most 

: :·· of the bands where, requirements exist. 

Side Lobes/Grating ~obes, amplitudes and location. 
! .. 

Available on most bands, with-some having selectable 

sensitivity to allow de.ep. definition of lower 'lobes. 

Examples of· grating;lobe definition have been on ABM 
! 

\ radars while on a complex beam radar such as~----~ 
;J 

side lobes have beel) located and measured. 

! ' Number of beams and relative position. As 27-34 have • 

described, the system provides full description of beams 
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"":'°,.;;_•i.1_ .-. 

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

·.:. .. ,.· 
~;-: .":" 

·• ... 
3 ,· ...... 

~:~::'.{{ .• 

MISSION 7106 SIGNAL-.LEVEL MEASUREMENT 
\; __ :-~:.- -. ~ -~ '··. -~~~- .: 

Readout Format 
Binarv Count 

.,,--;.. 

'" ""., ._.-, ... 

.t • .-

,:' 

3 ••. 

4 
. .. ':" ... 
.. ;~;_ 

5 
·• ...... .... 

6 
.... 

7 

8 

.9 

10 

11 

12 

13 

.14 

15 

\ .... ·' :.-'\\~~•.: 
Siqnal Level 

.. ~ 

DB Above Threshold(Pr) 

_; 

•,,. . . ' 
, .. 

' . 
, ..... -,,:"t,-

t :··,f-..:~ .. 

. :' 

Solid 
. " ... :,\-, .· •.• ..~ ..... '\ ~ 

+ •i.s· .. . 

+··3.0 

+. 4.5 . . ,. 

.+ 5 ·.\ •' 

6 

• ·y 
6.5. 

+ 7.5 

+12. 5 .. 

+14.5 

+22 

+25. 5. 

-----~ 

~~~ ~--~7 ... . •. . ...... ,.,. __ 

. ..... ·· 

.':.,. 

-·: 
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·37. , 

'' 
.', '. .. ·.-

• ~,-I. . • 

38. • 

.......... 

HANDLE VIA • . 

._.,r . BYEMAN-T.ALENT-KEYHOLE 
• ·;PANTROL ~:YSTEMS 'JO!NTL.'(l 

Location Accuracy.· Loc'ation accuracies }:lave beeri · stea.dily 

improving from the 1967 accuracies-. of 25. to 50 N miles to 

•. 1970 .. accuracies of. :less than .10 N miles routinel,y with 

speci_~ic locations being less. than 1~2.;:rt. miles. -Improve
(:;. ' 

men1:_?. in basic ephemeris, • which are now bein9 tested, sho·w 
~, 1· . • ·.::,...._ ~ ' .· 'J _.·. 

ove.;!a factor ·of.3 further improvement and other improve-:-

. {''-...;,J~;c·· z:~ ,Zoc//7-Zo,,,; 
ment~ are planned.· : , . 

Periodicitv. POPPY has a demonstrated capability to respond 

over any sampling· p·eriod from hours to years. The best 

tactical example was during the Russian Okean exercise of 

POPPY provided locations within: slightly 

were· tr,1cked. Needless·to say, .slow strategic sampling is 

not, a problem ( see rrable 4) . 'rwo examples. of the ship 

tracking capability are shovm on •rables s • & 6. This same 

~OB.capabili~y is available on any radar listed on Table 4, 

as ii demonstrated on page 23 by the plot of the 
~~-~--_J 

radars located largely over an eight week period by 
~---__J 
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• ~·-·.·which POP.PY' s weapon system· collec,:tion met the many USIB collec-.. .. 

.~ '•, .. 
t.ion r_equirements are on :t:he following page o 

!, 
-. ._,•· 

' .... 

.• . 
',.l • 

... ·- .. 

.• ., .-



C05026131 
Approved for Release: 2024/06/12 C05026131 

Approved for Release: 2024/06/12 C05026131 



• r • ,. • ,r • , , ~ -..• ,- • < , r,.,,,,C~..,..,..,.,-r, - , _.. ',"' ,.' .~ ~-;~~<l!~ifj/ • 1 <. "' ,,, •~•~ •~ "1! %.\.ri ,j::"-~,"i'~.-,\'1)~1~:•:• <'~i.~f"i)oc,•:"'.ll 'LI' '<";o'}~• 'C O 5 0 2 6 1 3 1 ~$t.~~tl:t&~J;~,,:i-j,,~.,1~'~l~i;;"1;,;~1~-t~~~~'l',i."l:.-,.;.:re,~1-~~Y.ffi.>i"~r-"1~:tw.€.."-1li't:~~~1r~~~tt~-~~'l"jS,i,,,,~:t'{ffl;.~--1t&.£1~ 

) . ,-.-~ . . . . ·: . ~jpproved for ~elease: ~02~/06/12 C0502613~- . _. . . . . . . 

&Z:11 . lOP~SECREI • L • •• • • • E; . ' ,,.. , •• 

co~\;;~_~,~ ~L_~}VtKt~Hoti· 
. 'i's,,::,.,,,,. r .• • 

. · . ..,.,. 'JQ/~ 
', \ ' 

.. ·~ 
IIT. Summary 

Eyen-though·the system is not designed against.specific unmet 

L(~' ·1 .. : __ ,. ·needs., a~··1isted,in the Annex 6f th~ US~B guidance, POPPY doe~ 

contribute to a.sigi:iificant number of these. Table #5 is a 

... . ·._ .:~ .. , ' 

of the POPP~philotophy is 

·.-,~ • tabulation o·f these contr-.ibutio 
·.··'.' .",:: ... -.·,.,,_'_~:,· .. ; •. ...... t ~<':;,·>:;. '!·/, ... -, 

- ~ ~1-·•:~t:.·.:.,~~-'t-::'· 

. Final· proof 6f the success 
.· :,: .. ·•.', 

given 

.. :-·. _•,_ •. ---: ..... --~ ·.-
: •11.·;' 

'•\,, .... ,~ ••• by the· wide range of .highly important firsts, ranging· from being the . 

1!i! • . • ·• • ::::r::: ::~st: i::: :::~:::~a::::~ s s:::.::: :e p::o::::gR::: i:: j ::M 
2i2II · >:.:-: : .. int811igen~e gaps~•: POPPY' s success is continuing in new areas by 

lrl ' :::::mt:: ~~: • ~:e:i::t s::::::::l::I::m:::::::::n a:::n::0 :::s:::gest 
~ Sri ,.· Soviet ~a val exer~ise in his~ory. . ::· 
~,-. . • :I ' i • . ·,v:, } ,• ·• , • 

• •. ..-:· ,• ffl \ •. :' • . . .- .. 

~r .. ~.·.t[.-~::_f,~ . ·, .. -.. _::, .-: •• , •• . ·_t: ··:~.:_ ." 
. ., ·. 1 '.} /. .. .;,-; '! • • •• _ 

:., ' C ;_:fJ 'I 

• 11 •• -.,).r,. .~. ~ :,,;i~~· '-
... :·; )j 

.L ·J 
/>,.:J ,•,·· 
~ ·; - ·a 
. • 'j 

L. '7 .. ' .'}, 

:<-·;·_. j 
l ,{ 

'· L<11 
; '. ;~ 
/:·;,j 

;?] 
. ; --. ;~ 

• :~t 

':· "r"-] 
• ':J 

. L ·) 
.J , 

r- \i 
I ·.i 

I J 

/;, •, 

-: + ~ J. 
... . ......... ~ 

;· 

/· 

' : ._, 
::;r.· ·-:i..,.·.-

26 

·! •. , . 

•. --: 
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,h 

1111 r~n ;;; 
, • USIB 
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~~fJ:':!11·~, 
f}; ::i 
i~:ryi 
;-;,.; ·i 

ff ,~~1 
~81 
~r) 
}~! ·:.••L ✓~ 

-~ • _·_.,:.~_1,.i!:, 
__ //}. 

- cj 

. ·-1 

.L..:--,'\i! 
• •·•_i_ :. !1 

... _., .. 

• ·': ,;i 

'.'. ~:~ 

::-: ___ -·-•::~] 
:~•-'.,-~;~ 
.,.. ;r ~1 
-~ i· -:'.) 

> ---~l 

,u;:-
·_•:' :~ 

; - ,_ •• 'c~" 

: '.: ':~ 
1-..-:1 

1 
2 
3 

Not Listed,' 

1 
2 
3. 

Not Listed 

Not Listeq. 

Not Listed 

TABLE 5 

SUM1•1ARY OF POPPY CON'I'RIBUTIONS TO ·i.JSIB. ·REQUIREMENTS 

Measurement Accuracy~Reguired 

No. of 
·us·rB • ::(_:_,_· ' ' 

• • Reauirements 

258 
118 

6 
12 

233 
188 

.. • ·g4 
, •. 30 

·_·· 257 

24 

I J 

'; .. , .. .,_, 

•• ~-/'\r. 
No~ of ~% of 
PQP-1?:Y, ·.;~";<J\<.:,:: Popp;y:/contributions· 

CQntribut_iq]l~ • •• •_ :-fo _::.rotal·''lTSI·B· Rem1freme!1t§. 

192 
• ·•· ,,_-.97 ·_ · 

.. 
'•, i 

6 
• 12 ,,. 

.. .-CATEGORY B. 

42 
30 

CA'l'EGORY C 

140 

EOB 

24 

27 

;·.:,:-- .. ,. 

_:._100.0 
• -•t.'.100. 0 

. ·; .. ;t 

.. 
- ,.! 

··-,. '"69 5 
.:,·f ··.61: 7 • 
• ! • 50. 0 

'i·':·.10 0. 0 

54.5' 

100. o· 

mtf.lD .... qt ViA J3YEMAN 
CON~~.,, ~~ltf!M ONLY 
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• "',.. ,_; ... :' ■ ... ··- • ■ ·, •• • 

;.·. 'As ~ s;ecifiC:tlpl~ ~/the p;~i~~~nary aspects -oi1i:latin~:r 

.... 
' 

-,, '.. •,• : . ' ' ·••. . . ·- i"\ >;.' '' - .--; ' ' ; ' ' . ., 

· element of a weapons ··system element the ,following example is_ presented 
'' •••, I /"' • < 

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

-to _give a _deeper me_~nA,ng .to .. ~he previo.us -philosophical di-~cussion>/ .. 
. . '· ' .. '<iev.'t:-f, ~ "}:~· ' .. ;\ 

Thi$ is raw field data which is ··not in. ·any way .-~t:he1:"-rze·d by NSA for . • 
• . . • ··~·t '. 

i·ts· intelligence accurac:::y. This example.' is used because it gives a .: . 

good representation of a wide· number of the philosophical .·aspects 
. ,· •. ·"' .... 
·•. 

discus.sed and it shows the kirid•of data which is given to.the intel-

. : •• .. 
ligence analyst for:· detailed stu.dy ~ The_ si·gnal has had a .l~mg hi s~~ry 

.. o:•· •. 

: • • • • • J.,. : ' • .'·· •. f ! . • • • - ' . • .. . . 

of intercept, but an initial .assessment_· of its characteris.tics had 
.... \' -, ' . 

given it •. a friendli:classification. Higher processing pr~orities 

·and limited processing_capability prev?nted any work until late in the 

·.summer of 1969. · ·-;h~--:~signal was· gi v~n ~he temporary notation· od 
• ·-.:)". "" .. --~'".: ,.... . •. ·:. ~--~ 

andl l~his Spring (April" ·2). and has had the. fo.llo¼d.ng parameters·: 
~~--~ .. , . ..,, _:-.. ~1. 

: · .. 

.. 
Examples of the field an~lysis plots give more perspective irito 

isolating.the signal~ The first plot is a raster scan plot which has a 

-raster rate of ·J.:8 seconds· and is run on data .in. the 5820-67.20 M.Hz 

.band. Initial review of the scan data (Plot l)· 

• ••:• I 
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JOP-SECCJ:., . ., . •• 4. 

• •... ·HANDLE Vlk 

-~"::.- ./·, .... 
'3YEM.AN.~ T AL.~t-·KEYHOLE 
~~~-r~~- sveT~M~--;.joir~{t:L'tJ 

scan for 
'----.-----~ 

with'_the: ·only uniqu·e aspect being a rather :• fat" 
0 ~ • 1.1.,_ j,;~!,._ltl c-..,,;H tv . 

beam.for a "C" ban¢! radar. ·'J.'he. scan p.lotf\.appears next (Plot 2) and 
• -~ • 

.. .. 
shows. ;no. further. ,information beyond the 11 fat II beam. 'The third· plot, 

.... . ~ .. 
. ',.1 . . .- ••• 

however, is an· exp·anded scan. plot which revefals, rather than .. a singl~ 

- . 

beam,·. a_ multiple beam pattern or side ·lobes.·-: An inftial: look by -the 
.. .r: ~ • 

.. 
field station.-revealed that:for at least one obseryation the power 

level- of these beams was within three db o·f· :the mai'n.·b~am·. Several 

other :Plots from other intercepts· have· shown- cli.ffer~nt pattern~ 

which increa.s_e the pos:sibil,tty of multiple···beam pattern. In 

addition, under- standard sensitivity collection of •th&main beam 
.. , 

system c!-S all of this has been, side ld:> es· rarely appear. The judg

ment of whether this is lo_ng range track while scan function or merely 

extremely high level side lobes musto.,wait ·the intelligence analyst's 

detailed study. of the signa-1 _level data~. 

The next aspect for examination is that·. of PRI .. Plot #4 :shows 

,'. 

the raw PRI plot which shows that the 1875 pps-range does have a 

signal present·. • Plot #5 , which has been PRI sorted, reveals· a rather 

unusual pres~ntation~· Most signals have a constant PRF and these plots· 

show a constant vertical straight ltne of one character width,_~ut this 

appears distributed over a range of values. Plot #6 reveals the reason, 

the sigrtai • is pulse frequency modulated· w1 th a triangular m9dulation· at 



.• _:~/i«:'f 

::tl 
l7~(~~t-; 
-!~ ~, 
,®,: '.i\), 

:~:W,i;,~t 11"'"':>;::\-,ij ,, 'I:•~ 

ii) 
;;i~! I 
it1tr 
J~:; ~j 
(-N::'1.-t;]i 

:,1d .,,, 

l$d 
i(~I 
.,.,, ... ))'$,1 

M"j 

;,~ .· ... ~ 

··\l~·(i ·· 
<,,:·•j ~1 
:\~!7:~~ 

• ,: ..... _~1_-~
;-~'>.:-

• }Ii 

:-~,i 

P<?,~PY,has also inte:i;cepted 
,\,. 

•··.,·•-., -

• ·the operating simul tan~ously in 'these ~···.-··. ~--~------~------.• __ ---.------J;. • 
. • 

;_;.'·-two,• frequ;ncy ranges wi th_;t{igh. element pulse mod~latior{: ·_:: Two ot~~ . . . .... . . 
/.". _ ... ,._~::.:~ ·.~-~ • . • • , •• ,-,.1·· .•,... , ·:;. .- . ~:!' _ :. . ·. '1_ • ' ), . If.::.: __ • ,· . ·,. ·: 

";\bands hay_~· _had similar:= inter'?epts but· to dat~•~orrelations hav·e: not· 
••.•·•~ '• • • 

•· :-~~been made!. There'.''h.~ve also __ b~-~n \.yhat:_.appear. to be dual· beam modes 
:·::-· -- • ,.:- ......... • 1·,. • ___ • • ., "\.,../_:·-..1~'., ·_:•:-.·\,'"f•) .. ,,; '_: i . . .· .•. 

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

covering the 4.S-S.~ and 6~4~6.7:GHz bands. 
• ~--. • ' :-' ·. ·:-~~-~-. ·:-\ . . •, 

; : 
, . , .r,.~ 

• • . . .. :_ : -. : ~--~ --

Correl at ion of. this unknown with. a weapons systems·•. role have . 
• --~!.' 

-~ ~: 
. come from ,locatiorn of the radar. 

~---~ 
reported some of.the. prime 

• .. _.~. 
... intercepts on September ·26 ,, 1969,. when four separa·te 0 radars· were 

·),':; .. observ~ti ~per a ti~;':= from .. th~'--c~-~~~;~rain{ng site eeich with a I 
., ... ··:-. 

·. different p\.11se modulation format. These ranged from a simple-two-

· <"· position· stag.ger 'to. a comp·lex 18 el~ment modulation. Further cor-

.relation with weapo;1s system activity was also reported by three 

'radars·· all locate~ a~ lopera~ing simul:~~~-~ously. with 
'-=-,---~~----" ~~-~~~ • • •. • i.. 

···.the and also •displaying pulse modulations .of 2 and 4. 
~------~ 

·.·- elements. • Overall more than one hundred· of these radars have been. 
' . 7 . ;, 

.s-, tcs • . cvn-•/.Jk,u,.r . . .•• ,._.,,, ... ,__~7- .:· ' 

located and from at. least 25 distinct_ r~ There have been no 

correlations with known radar hardware or known SA-:5 sites and a 

large amount of activity has been received from Emba, but the long 

history of observation (first _heard about the launch of 7104 in 

March 1965 as reported by field analysts) also throws doubt _on SA-6 

association. t 
At this point ·the intelligence ~malys3o-8 must take over 

• M.1!.NbJ:tt VIA BYEMA.N 
•. GG;N'f~f\\o~lS.~~ 9NOLL~ 

• . • HA. '-c:"11c1T-'(t.'f\-l • .i:-.. 
11,r..l "fl\L 1·1 1 r BYE.M,..,n-•• ':" · S J0tNTi-\ 
~i sys,~~ · 

,:;l"')f'°fP•. • • •. 
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