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.,'lll"''h;,111~=---~~N~AVAL RESEARCH LABORATORY 
WASHINGTON, D. C. 20390 

IN REPLY REFER TO 

12 Dec 1966 

Appraisal of the·· POPPY Progr~,,'-s::4'otenttal -toward interu-ept of ABM 
Complex .... 

1. Modification of the Satellite Collection capability. 

A. Addition of 220 to 550 me band to 7105D so that it will supple­
ment the two bands now contained in 7105C and for the basis of 
a 

• B. Addition of the 920 to 1850 me band in 7105 B and the 1100 to 
1850 me band in 7105A will ~rovide the basis for~ I 

I I in this frequency range which had been omitted in the 
original frequency assignment. 

C. Including thel I in 7105c and D so that 
these two satellites may also be used on orbits which have hereto 
for been 

2. These satellite modifications will necessitate a slight delay 
in the launch schedule (estimated at five weeks) since several of 

the payloads will have to undergo significant re-testing proceedures. 
The O ·s to permit the 
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In the same manner that wide'nortinns of the spectrum may be covered 

more rapidly in the S-Band portions of 7105A and B, the ranges from 153 
to 200 me ann 550 to 920 me may alee be tA.sked en-mass .using the Geogra­
phic Location as ·a means of redlucing the 'l_uantity of data to that which 

is known to emanate from ~pecific locations and thus the mae;nitude of 

data will still be within the capability of the facilities at NSA to 

analyze. Under:=;tans. that arriibuities of Frequency wi1J. result_l3ince 
~ .. -<- t,-l,l,l.\'f\~111 '"'~'(tt,~-\'~ 

A narrow pulse which is seen in the data may bei~ a signal~in the 
165 to 200 mcR band from 7105A rurx:fuc or it may be from the 550 to h50 

c01~;;,,t\:_71 -b8.-n:d. from tb.e same, satelJ i te •.• both nse the Narrow data pulse 
to ~~ which ccHlection band the data orir~inated from.. •• ·;::,;, 

~,. ,1 ... ,, • 
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Memorandum 

From: Dir Naval Research Labora'bry 

To: Dir NRO 

Subj: Appraisal of Mission 7105 potential against the ABM Reqqif'cyement. 

1. In trd!d uc t ion ~ i,, d- b ".c t~"'-~-L ~ 
The design goals ®X which were stated in the proposal for Mission 

7105 have essentially been met in the effort of the Naval R0 search Laboratory 

during the past months. Four s·atellites (7105A,B,C, and D) have 

been prepared for a Launch of 14 February. At this time 7105.A'.. and B 

are_% complete, while 7105 Bis % and 7105D is % completed. 

The complete ELINT portion.of each of these payloads have been furnished 

to the Satellite assembly and test ~~x~i~x group for integration into 

tee final flight configuration .. _.This paper will detail the contribution 

which can be expected with the sucessful launch of M;_ssion 7105 as it 

is now designed and alos will treat the variations of how Missi n 7105 

could be modified to enhance the pot&ntial against the ABM intercept 

requirements as they are presently unders~ood. In a Future paper Mission 

7106 will be treated in a similar fashion. 

2. Contributions which should acrbe from the sucess.ful launch of Missmon 
7105 :di1A ~Kf IIJ.'\)' de,s,,Jn cA~2Y1,1e: 

1. The 100 to 3200 me frequency band which has been associated with 

the ABM threat is well covered by the Mission 7105, particularily 

I 

h,r th,-. first two oavloads. 7105A ancfi 7105 B' which have 

' CJ 
embrace thi portions of the/spectrum in which 

~--------~~~ f'~$"t Ir ~l.\_6-~"' 
the Soviets have ,_~emonstratedl\.capability for high poweredJ\-trans-

missions. It ss reasonable to postulate that.the availabliity of 
t h • • ;,t. .. .J >. I id. -- ... ~ ~ . ,'!. high power compo_nents and i. e<;; niques 1s a:1uAma:m·x..mxmxusu,1.1X1uR11IBX1.11ftSXJ;!JR "'fl 

1 n n e; ~ en Y-C VI f ,rr ··:ri,, t.,. A B ·M. • 
__ a cl.ue/1~~ f!;pecial purpose} radar. 

2. Parametric measurement_of intercepee~ [ 

pos·sible) onei 6·oilection-band at a time; in the 
' ~ 

collection .so. that signals of high inf"rest can 
~--------___J 

be examined by special Tasking of these two payloads. ~ 
.,,.,,\J\1-

, " ('!.c~ ) 

3. The collection banes ·of 1105B wil 1 have ·available ki ther~ standa·rd 

or~ten db above standard,. sen~i t,i.Jty .-u~ . . h' 

7/ hi'~ r/':f~ -· - ~~· 
,-1 ~ ~ -4~ ~----4_.,4,c~e, ;..:; ·;._-~ _-;\-('Ji-".\ 
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4. In, mml lli'e iIIlprovements which ave ~en designed into the 
Satell!j,.te·s-th.emselves, there are improvements in the ground station 
Receiving, Recording and Data Processing systems which willgreatly 
enhance the MISSION 7105 performance against the ABM Requirement. 
Of the greatest potential is the Analog to Digital data-conversion 
system which is being prepared for instalI'ation at , 

I T-nhArent in this s-vstem is one mode- of~ operation which will 
lc__ ___ __JI 

SECREICJ 
• ·~·· 
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v 
~~~ 

r..,~,f"'<'"· • 4, ~r: _._. ~d.t thes.,_'j: pbtential 
J ··p. • • • • ~;t;f1i [;; •o,....f~M~. 1.~. ,;;ro:i • 7iO~~fere 

which l4-as · been designed. __ ,into the 

is alse considerable possibility 
I 

of using Geographical location of • I • the emi tt~r as a; primary sort 

ctiterian,in the first generation Digitiz·e.tion eq~ipment which 
. ,' 

prepared for·in~tallation in the POPPY collectio~ site is being 

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

I after_ the :first of the year. 1j 

~---~/ ,hhis dig~tal data s~rea~ ~i~hjbime benc~ ~arks each ~econd 
is record ,=d on a incremental type (digital) magnetic ,tape recorder 

I t 
using NRZI 800 bJ,i>i density.a:mlimimxm111 this format is ~asily amenable 

to either partial data reduction on the spot or elec½rical trans-
\ 

mission, ~ONUS for analysis. 

\ 
\ 
·1 

improvements \ 
In addition to theA~~ssiwilites which hate been designed into the 

' 
Satellites themselves, there are ±mke~x improvements in the ground 

station sys~ems and in the versatility of'.Tasking which can provide 

major eruilancement toward. the solution of the ABM Intercept require-
Illl:ll~ t T,._·. f\. t t· A 1 t D' 't •• t • ·-men . m.e a.rs -genera ion n~ og o 1 i, a conv rsio ,. sys em 1s 

being prepar\d for installation at~----:--=----~--.--=--~-~ 

of this system is an 

Approved for Release: 2021/04/20 C05025708 
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I"IODIFi~PliTo LITES PR-P:PARSD FOR MISSION 7105 which would 

enhance the capability against the ABM Requirement •.•.• 

! 



complex is expected. Significant enhancement will be possi e in 
the instrumentation planned for installation at~~~__Jat the time 
of launch ...• Analog to digital conversion of the ·data stream is 
planned so that the errors in timing resolution inherent in the 
analog Record and Reprodice modes is not suffered;t~is has resulted 
in improvements in the standard deviation of the timing uncertainty 

to a value of about~~~~~~-------1while the older system of analog 
(Frequency Modulation type) Magnetic recording and NSA processing 
showed about 12¾ microsecmnds standard deviation in the measurement 

of Pulse Repetition Interval. While thms reductio£mir~~~m~~-enif½rd 
deviation of the measurement of time in the ca.ta relates toAthe accur­
acy of em!httor location,it is noe a simple relationship.mm: Also 
this reduction affects the number of pulses which may be required 
tn ,,.; ,re a 12:ood fix as well as the :s:pxm±mgmm::dibdnkmx~,rrilxmmmm 

I 
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· 2-o. Tpe Naya.1.,Research Laboratory has undert,aken a· p_rogrq.1n· of 

~mpf~~-in~ ·the. b~si·c· t:i,ming accurac.y of ~h~ _ground sta~ion:@~\ -----,1 

' Th;i.e I include"s the in:,strum~ntation tor 
•.. - ·Q•- ' 

~-.. : __ . :i!liU2ih_t~mxnrlalh~x~€')ID natchad Rece:i,,vers, _ Field Digitizing /I ~ut°-m9:tic 

caii'b~ationfof the ·gr00i1nd st~tiona}.,,.. , - . 
.... ' . . ~ :\ • • t! • . . . 

I ,, ' l 

,: t ; 

lr 

... ~_6Raj I 
',· 

I' 
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0· u 
... _·. i.\hE;~I'OPPY 'syl~~~n pr~vide%lghly accurate Broad Jland,omnld~rec~ 

_: .'_ -~-.-·· '~!JINT ~-gj!t~it!gndea _ _.~d ~t-:['.ongl~ ~~~pport. !t?-~ .. ex:ploi tatiop. Q~ ·th~-. ABfl 
. _ • J.. verse ,_ . · • 

. '!'h;re.at! ·By' the,..nature of the ABM Qomplex, .. many emitto.rs with low 
. ~ . . . the . . • .; • • • • 

·: ·:. • _-·. • ;'·4\1t! cycle '\A[i th·· <;>n~· s·ingle c·ornmon· ~ti.l~x dei!).omenator of geof!.;raphic ,,, . 
• • • •• , • • • I • • • ~ ' • 

. 'locati?n; • 

. . 
: ~ .. - ... . ,.-• . . . . 
-.. ·: <·t~e I ooll~ct\f>n ;yatem must· .mmxllimmn:tu~:ttm~~:mritdae.: utilize. t~8 uniqu~ • 
,· ., . •. ' -!..T.IM ' 

· • ' l ..w.,iy1111 • 

'" . • -~·":pa:ra1lJe:b~r .• xulxi:n.m:1i:1Iiir»~xmxIJllllQ a.~ bas a1nplified by members of the NEO 
·~ ...... ~ .·_ ;_. ~~· ·.' ~ .. , -· • . .. • : i ,· 

. :: • . ata.f f "? • • 

-. . ' ! •• . 

. _; •• ' In order ,'for MISSION 71.05 to .expioi t this copir!on d~nomenator to 

:' .. the fuliestr;. ~hel • • J;11st be_ ab~e t~ p;g. tag~~ 
-.· ,. . d1givo:.c: . · ll®Ill· . . . , 

i,lnp·I•o c e Sae d,. da t ~JlW'.lill~ti~~-m;ID:8'.liUm~mmir:.mxm. . •• 

• ·,_-·_··~~;~ for p. X'~~~ity ... ;-~.:r~,,;.itti~n to :NrA f~r .a~a-Jvsi·s. T~ +·~r1~~~lb1s 
. • I .·, ~l,b \ l'\:t . . . , ' ' 

~- :; ·-~~gnal 9 ,.._the feedbac~ imformation ':ro ttrx. .mo°Jt$ 
•• •. ' . . ' . . • :·• , : ~ 1'. '\ ,, • 

,I~ ";<!V~ .fully exploit fJ'lg· the ~ ~t; ~ ~. 4l~: .. ~~M'~vv~bn'il:-ci'.'t<:t.i,h~'. -. D ·<o.r-4-. 
. 'l,. • ~·. • ' • ' •· 

.. .. _. ·~'tt:dc~~~:b{ml . .: ~ . • • ~ 

• ' " • 
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Subj: Mission 7105 potential toward the solution of the ABM threat: 
zw·e bllrf,u1,n;,.de-

lo Modification of the satellites of Mission 7105~to furter improve 

the potential inherent in the POPPY system for the detection of the 

ABM sign a 1 s l:l-a-s-be-en-um::t-erta:-k-enoy7:"rieNaval-Re sea rch--I:ra·bo·r-a-ee·ry.­

This modification specifically does thefullowing thisgs: 
~----------

1. Fills the feequency gap which existed in 

by adding a 200 to 550 me collection band in the 7105D satellitee 

2 o Add a l ______ ~ ___ __Jl_b_a_n_d_t_o_t_h_e~ 710 5€.r and 710 5 D " 

to provide coverage! lin the frequency from 

920 to 1800 me region. 

3. Profided the 7105C and D satellites with thel 

Soviet areas wh~ch have been covered in the oast onl~ by the e areas or tne woria. 
Southeast-going orbits across thes8mx±mxmamm 

xrnxm~mxm±mNmxmx~hese modifications to the satellites which have been 

undergoing the final preparations for launch will delay the launch 

until after XRe 4 Apri:\, 1967 (about 9-even weeks)o This small delay 
. '11.l.C.c.;,\i,~ ,\or.\~ ,\:,e-,t.tl,~\'}t. o\-')\t> . .._-,.s.et. fJr•, . . . 
is its,~ ~~.!,,J'.) '11iif;. intensive~ (\.~Y:i:'z'ik1'r~ the holiday period of Christ-

I 

mas and New Ye~rs by the critical personnel. Note that the modifiacation! 

are restricted to the last two satel~ites in production so that only 

two units are to be subjected to the R~®m¥m~~ surgery of last-minute 

changes in the ELINT Experiments.and thus the dangers of system inter­

face incompatibiilites. This is not an easy relaxed schedule but 

rather it one of being fully responsive to the requests for Urgent 

ehhancement of the systems' capability toward the ABM Requirement sol­

utiono 

Approved for Release: 2021/04/20 C05025708 1. 
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~Un,!l": NAVAL RESEARCH LABORATORY 

~lilftt [_-_~JHINGTON, D.C. 20390 '" ""'"""To 

SITE IMPROVEMENTS: 

• • • • • • by Launch Date. 

1. Analog to Digital Conversion 
Need Computer controlled Digital Tape Transport. 

2. "Geographic Location" as a SortpCriteria 
Need Honeywell Model DDP-516~?®,~~ Computer 

t)v">~ by 1 Jan and the second by 1 February. 

COSTS .......•••.•.•..•••.•.•....• $350K 

TWO ADDITIONAL. s\[TE II1PROVEMEN'I1S: 

1.) ' Need (10) new Receivees 
/- by 1-5-M·ay 1967 . 
• I - r {7 

.../11..1.1~ / I ' 

2. 

Honeywell DDP-516 GP Computer 
Analog to :Digital Conversion system 
COSTS ••••••••• • • • • • • • • • #350K 

. . . . . ..... By 15 August 1967 
Need (10) new receivers 
Honeywell DDP-516 GP Computer 
Analogx to Digital Conversion system 

COSTS. . . • • • • . . . . . . . . • $350K 

Aooroved for Release: 2021/04/20 C05025708 
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JI 

v v 
r• 

un• o .1oca e Introduc □round t with accuracy in the range of interesto 
St~ 7105 

Status of " 7105 Ground 

Status of Mission 71060 

Station instrumentationo 

Potential of Mission 7105 toward solution of ABM requi~ement N~X 

including all bands from 153 to 3250 where they 
'-------c---~---~~~ 

have demonstrated a high power Radar Capabilityo 

Use of "Geographic Location" a_s a Major sort ctlJr'teria in A/D Conv. 

Tasking versatility 

Recycling mode type interrogation ,,D - ":§j}, 

-.11:;1P l ;'" ·<J:,• ,,, C Q • 
OL ,,, "y, :'\' 

"' ,:, ,,,G •' '\ \, ., , ,$'(' ., 
"'IJI' Modifications to Mission 7105 Frequency coverage (Minor l ... ,'\,~' ,!r•·" 

..5/ ~, l'i ( Maj or ) ~ t '?§,' YlJ4 
--r'"_·! ~~~~k 
....J.11' Modifications to Mission 7105 Design Concept.-a-~:vrel'F-y ming_.r since this 

ABM requirement imposes no new reqirements other than the~00 to 3250mi) 
frequency range im~~asis. 

Tasking Guidance for maximizing inte~cept of ABM Signals @known spots. 

Conclusions: 

rn 

Launch Mission 7105 as scheduled with no changes except .. o 

Why trade a delay ef unknown, ainmount :f®x in a Mission with -ii\\tt.\\~1 
great potential when Ka specific POPPY Mission can be inst­
rumented within 8 months to go Directed search for this and 
nothing else. 

---7 /t' s r, _/45ft/4c.s 

°rr~-
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5ACKGROUND 

system when cempared with the other contrib4tiimng 

programs has.some significant 11tmRibxmilm:i::mam outstanding capabilit'f ••. 
tS\ Wit 1:, 

it will locate the emitters in the Frequency range ~~~~~3200 me 

down to of probab.ile location. ememxmimmxrnxmxmxexihSi:tnrnrnm 
/ \ 

x~Rmxm»mm This capability coupled with the Simple eoncept and resultant 

long orbital lifetime and Wi¢e eoverage in Frequency have made it 
for the intercept 

a Major candidate/:imxmxmxt11xmst11am:i::mxm solution to the ABM signal 
_ V\t.l\'f"''I c.~~le/4.. ;,r1.J .\rt!-. 

family. The Satellites 7105A,B,c, And D ar71 on a schedule which 

will have them available for a Launch of 14 February and are-R-e-a-r-]:-y 

e~fill-??2~eifi'~. Any significa~~ change in these satellites will result 

, in a corresponding delay in the launch date •••• this paper will attemp~ 
• 7J,e$e- ·-fu.o;vd ,. 

to set forth the alternatives and ~apprais~ ehhancing the ,481-1'' 

operation a 1 con tr ibu tion. expected9 t-e-be-de·r-r±v'e"d-f-r-em-ea.GA-~-e 

~~~it:'i.~ve,s,.. As a starting point The Mission 7105(with no modific­

ation) operational ca;Jability toward the ABM Signal intercept goal 

anticipated 
_:cc; MISSION &Inxt\'lx 7105/Capability toward the ABM Signal intercept. 

Assume that 
/~NHN the four payloads of Mission 7105 are placed in the desired orbit 

and assumeR~ that all systems are performing up to ther design level, 
~r.L,e-YlC.,'fC',alf!tr-~~ . . 

x~e lA ~fl frequency bands within the range of interest (150-3250) 

,o:mkklxme, •w-hich have conta.ined demonstrations of high power radar by 

the Soviets, will be covered byl ~ap-
( 152-200), ( 550-920), ( 1800-2500):&f25·80-3lJJ )tfaaar system§) 

ability.xm~m~mem2m~mm 1t is most li}:~ly that new115m~mamxmx~x..t&esigned 

for this difficult task will fall in a frequency band already in use 

where hardw~re, design and techniques are available. So one might 

conclude that with no modifi.cation ;tbe chances of finding th~ location 

of new si ·n these·frequencjes is quite good. 100~~:xmrtm. 
t~t,.r:.Tf"_ __ _ ~~ ,-J-\D... 

t~~~}~~----Pt -~-~ ~~)t.~xni~m_~~@~m~~x~~~~;:mxHxia:&rn~ 

,o,tjIDX!l\,omXltxm:nilb>X11UIJVxrlmll!l<ll>)tllll~l'.11'""1!4>"~~~ • :, 
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1. The Naval ¥~,~y~F£,0 ~g~g1atory will at the earliest opportunity 
reconviene the theAAB HOC committee to study the design goals of 
MISSION 7106 and presentA~ ;i½aaPe-R proposal which reflects the latest 
guidance relative to the ABM Signal Requirements. 

III C Changes to the B~sic POPPY concept which have been considered 
in the preparation of thlis paper ase: 

l. Variation of Flight Altitude and INClination ...• 'rhe 500 n. Mi 
70°inclination orbit which has been chosen in.the past remains the best 
choice since the requirements for the ABM .Signal Intercept mm: impose 
no .... F®ltraints or rirlmxm.::tdlmmxm:tmxmkmxm.xmxmx:mxm:a:m.x liberties with regard 
to the orbit used. remains as the primary 
objective in the analysis of the POPPY Data EOB purposes 

2. Addition of a third data-transmitter to each of the POPPY 
satellites has been seriously consid~red but ·the technical difficulty, 

of the surgery ne~y~~ to f.o~. pay~oad:s• ·which ~e so 
nearly complete:e:dVwas ruled this ,:,iout as •··NJi~:mn?}ito an extreme. 
measure.which would have the same effect as increased tasking.on each 
usable orbit ... a measure which can be accomplished with no change to 
the jx payloads. 

3. Pulse Width codaing for each of the Collection bands would 
assist in reducing the ambiguities which occur when many bands are 
collected and joined in one data s.tream from a satellite t!!lansmitter,. 
The improved timing resolution might premit the us~ of pulse width 
as a sort criteria to identify the collection band of origin in the 
c.ata stream. Here again this design change at this time would be 
extremely costly in time to implement since thetnayloads would :O,ave ne compJ.ete series of 
to be alter significantly and then carefully sent through..,.flight 

,...........~~_..,_,.,ts ,§tf ~emperature vibration and IJagnetic and 

~~"tt"'1_~~ ests) t\~~ ~ 
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