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ATTU. S. NAVAL RESEARCH LLABORATORY
ALl WASHINGTON, D. C. 20390 IN REPLY REFER TO
12 Dec 1966

Appraisal of the- POPPY Program S+ potenttal toward intermgept of ABM
Complex.... .
l. Modification of the Satellite Collection capability.
A. Addition of 220 to 550 mc 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 mec band in 7105 B and the 1100 to
1850 mc band in 71054 will brovide the basis for 2

in this frequency range which had been omitted in the

original frequency assignment.

C. Including the 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 necessatate a slight delay
in the launch schedule (estimated at five weeks) since several of
the payloads will have to undergo significant re-testing proceedures.

JTheOyﬁrallﬁfﬁﬁﬁtnfthﬁsechangegjs to permit the

Nondle v
T,

!
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In the same manner that wide mortions of the spectrum may be covered

more rapidily in the S-Band portions of 7105A and B, the ranges from 153
to 200 mc and 550 to 920 mc may alse be tasked en-mass .using the Geogra-
phic Location as a means of refucing the quantity of data to that which

~is known to emanate from specific locaticns and thus the magnitude of

data will still be within the capability of the facilities at NSA to
analyse. Unrderstand that amibuities of Prequency will result 31n§a

% PESIN Y t{‘\@ e.'{ (42
a narrow pulse which is seen in the data may beA& a smgnal in the
165 to 200 mecw band from 7105A mxxBx or it may be from the 550 to A50
cnllnrtinm band from the game satellite...both use the Warrow data pulse

#he which cBllection band the data originated from. “?‘m

k\an&i&uygg e
0w | JoOZORY ™ PN

Cﬁﬁbwﬁﬁj\&xbmxxog§yﬂi&y

4
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Memorandum

From: Dir Naval Research Laborabry

To: Dir NRO

Subj: Appraisal of Mission 7105 potential against the ABM Requfijement.
l. Intraduction xud bnre Kﬁ:{_q&ﬂ__{;‘

The design goals mf& which were stated in the proposal for Mission

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

during the past ___ months. Four satellites (7105A,B,C, and D) have
been prepared for a Launch of 14 February. At this time 7105A and B
are __ % complete, while 7105 B is % and 7105D is % completed.

The complete ELINT portion of each of these payloads have been furnished
to the Satellite assembly and test mrmrkx®m®R group for integration into

the final flight configuration. . .This paper will detail the contribution
which can be expected with the sucessful launch of Mjssion 7105 as it

is now designed and alos will treat the variations of how Missi n 7105
could be modified to enhance the potémtial against the ABM intercept
requirements as they are presently undersbtood. In a Future paper Mission

7106 will be treated in a similar fashion.

2. Contributions which should acrue from the sucessful launch of Missmon
7105 willon? Any design change: |
l. The 100 to 3200 mc frequency band which has been associated with
the ABM threat is wéll covered by the Mission 7105, particularily
pavloads, 7105A and 7105 B which havetﬁ :]

]

L, embrace th@ portlons of the/spectrum in&mhich
adN

the Soviets have Q demonstratedﬁoapablllty for high powered, trans-
missions. It $% reasonable to postulate thet the avallablllty of

high power compoae%ts %%gcfefhnlques is ﬁmQ%%mkmxmehxmhmxmamxgn:&ﬂ
! e < \b '
. aecurabe a clueAEO" ; .,ia, -fey:jo_=rgwew (’{spec:.al purpose) radare.

2. Parametric measurement of intercépée

p0531ble one ‘collection-band at a tlmejln the
collectlon .so. that signals of high intfest can

be examined by special Tasking of these two payloadse. ‘B
o

AW
&
3. The collection bands of 7105B w1ll have avallableik1the£ggtandard

D

Approved for Release: 2021/04/20 C05025708 "1 .
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—add o ,he 1mprovements which ave %Egn designed into the
Satellifes themselves, there are improvements in the ground station
Receiving, Recording and Data Processing systems which willgreatly
enhance the MISSION 7105 performance against the AB!M Requirement.

Of the greatest potential is the Analog to Digital data~conversion

system which is being prepared for ingtallation at

Inherent in this system is one mode-of-operation which will

\\OJ\CS&SL MLou
an
Q)3(§V12&CL%£Lrvh&Qb
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& 4, IngEddit theg@: potentlal which has been designed._into the

\N
7 s e el ddT e e 00 ooo.aoaoo’.\n . . . . >
ﬁﬂ"""gatellltes of Mission 7105Q$#ﬁere is alse considerable possibility

of using Geographical location of the emittor as a/primary sort
ctiterien, in the first generation Digitization eqéipment which
is being prepared for installation in the POPPY collection’ site

atLﬁ 44]af£er the first of the year.
= ,

*_4_¥*_4J¥rhis digital data stream with ﬁime bench @arks each second
is recorded on a incremental'typé(digital) magneticgtape recorder
using NRZI 800 bpi density.amstmxsxmm this format is Easily amenable
to either| partial data reduction on the spot or elec%;ical trans-

missiony CONUS for analysis.

¢

\

\

&‘

improvements ;
In addition|{to the . pmsxxkx¥xkiE= which have been designed into the
Satellites themselves, there are xmkexmxmx improvements in the ground
station systems and in the versatility of=Tasking which can provide

major enhlancement toward the solution of the ABM Intercept require-
Iﬁxﬂxxmkgent. Tee f%rst-generatlon Analog to Digital conversion.system is

being prepared for installation at Inherent
_ PTG W VN LD W ¥/

Uhneoronads

of this system is an ability to

Approved for Release: 2021/04/20 C05025708 y-
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MODIFICATIOR=TO

EETESREE

LITES PRFPARYWD FOR MISSION 7105 which would

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

_for netenca{elt
: = ;
\ (\\\j of thg S-Band collectibn coverage provided in 710 /

5 A"and B
/ /\ o ,—'/ u
(ngﬁained i five band%,ﬁhas in the P%iﬁwbeéi handled enmass

) s Y p
J from 4 single pulse w?ég%‘moduL@ﬁgﬁJ%ransmitﬁb) (PYRE/I) a
i P P 4 g

-

/ -
/ hgs shared the transmittolr w

J

/o A
ith /Another cg&ieqtioy/b@nd i/%

]

{

1

’a , | . B

i X KR ﬁmﬁmxﬁgmxmK@memgmﬂmxmxmx xagEhront e xmixEhin .

| | 7TOI, 71 2“a§§ 710}. ¥a¥fixm® gmhmmﬁxmgmxnggm&mxﬁkﬁ’x in 7104

. ' !

% f Aland B /thés 1S-Bapd spectrun was spit into two parts theriPy |

! ! ‘reducing ‘ :

t A m§3ixgxthe daka density and imnroving the resolution of Freg-

{ : AN

| ‘E/ e T NSRS f\ e SR
¥ -
he data coq%

f aned in the frequency range from(%gga to EEEO me %as‘been X
; collected in

i

}

DYNO I on a single data link, this same data was collected
in 1962-3-and A4 by 7101,2 and 3 using only one-half of this data link.
or in Othefviirj

s, S-band Data shared the data stream with some other
col hgpduiyery It is now suggested that for the greatest potential

J]  in € BM signal, 7105A and B be tasked with the complete S-Band

col¥zEotion turned-on at the same time until the signals are heard and then
tru¥to determine the, m-F crantriim hwy mnre anecific tﬂgl.’ing_

_""“Approved for Release: 2021/04/20 C05025708
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Thus;@§y '#ﬁf__%ptlon df the twenty megacycles between 2OO and

220 me and the eighty mc between 2500 and 2580 the entire band
from 153 me to 3300 mc has the ability to be tasked 41;

s T

o )

complex is expected. ©Signaficant enhancement will be possible in
the instrumentation planned for installation at[::::::]at 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 Reproduce modes is not suffered;this has resulted
in improvements in the standard deviation of the timing uncertainty

to a value of about[: ]while the older system of analog

(Frequency Modulation type) Magnetic recording and NSA processing
showed about 12% microsecands standard deviation in the meamurement
of Pulse Repetition Interval. While thés reducﬁiogmgrgggmgﬁ%ngﬁrd
deviation of the measurement of time in the &ta relates to,.the accur-
acy of embttor location,it is nod a simple relationship.zmst Also

this reduction affects the number of pulses which may be required

to cive a good fix as well as the xpEmimgmzfixbhRextbwoxpEyimzdsnmnnm

|

o Cnoansin Ypudup

|
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‘7O DIR NRO " - '
- Prom\DIR PROGR NN T
- ¢Sub1 Appraiﬁi of t ﬁmnmnmﬁmxmzmxmmmxﬂmmmmﬂ\Pﬁgéxif C toward~
,;"{ﬁg‘. N Intercept of thg ABM bompiex,\xh_. ‘**“
.--'.': Ay \ ' 3 R .

S \
LY ‘ \

0 \%f INTRODUﬁ§}é§ 43yD. BACKGRAOUND \ -\\ ) \ ' ;\
o L With the, lqunch ﬁm for MISSION 7105 mmgm@@mﬂ in February
196? fhe aatellites are neaking. co‘gletlon \imxmxm%mmmfmmmmmﬁm
i engh@“m nnlnB&A%a;anL &a@gny~t, 'xﬂhﬁéﬁﬁﬂmigwga&ﬁ~$§é$*aWO
Eg%Qg&i%y,_j .\\~- j%The ﬁivgl R seareh La?oratqw has p?gposed

xsaveﬁal glmple changfs qumkm d?} thgpégg;lgﬁglgggagﬁg Yy %ch
ﬂﬁ@ggmLMHMﬂlswithOut\ odlfyLng the ﬁfﬁgn features i gpeneral

N

'
3
'.

tath oty

fﬁh; fSearup and\EOB LécatdBu~finding, provide greatly ehh nced pOﬁGQPial,:
2K€A¥tfép ihygxgepbin5 the" QQM/Qompleﬁ”sigﬁéTA ”, _“'” f‘ ‘w S
DI “ o e
PR PO - ’ ' : ”f:c'/p"/ A

"'hTi,Thg Naval Resedrch Laboratory 1n VISSION 710) w111 fulilll t&e
;'fffGeneral oearch and E B Locat&pmnflndlng m1381on. With the addition '
two |,

'wjof khxam addltional col]ection bands in the 710 D satellite and

;f’ﬁ{an additlonal collection band in the 71050«8&3&%&%@@ (a Vefy

ﬁvery,mlnor change requineln& only 5 or & weeks to effect) the J

:]ﬁf; MISS;ON 7105 will then have complete

; 1*n ThaNaval Research Laboratory has undervaken a program of

iffg 1mprOVing the ba sie timing accuracy of the ground statlonqo[::::::]

'f - This 1ncludes ‘the ingtrumentation for
‘, Ammmmaxmﬁmgmﬁmxmmgm Matchad Recelvexs, Field Dlgltlzing,/Automatic
balibrationﬁof the gramnd sf&@ions&,‘

|
Approved for Release: 2021/04/20 05025708 ‘



05025708 R _;Apb}oved for Release: 2021/04/20 C05025708.

g ;v H 1(), ‘ . . . . ‘-.‘ )
. '3 The P@PPY svi:::::L providekhighly accurate Broad Band omnidirecu&

ZHLLINT s§%%gﬁtneedcd stronply support: the exploltatlon of the ABM
: B Threat. By ﬁnedigiﬁig oflthe ABM Complex, many emittors with low
ﬂi773duty cycle thhtgie 51ng1e common Kmxmamxmx demomenator of geographic.
',ilocation, S ' " o SN ‘

' !
, ﬁ”fthe collect@n system must hmxmimmmxmﬂmkmmmxmnmzme utiltze thﬁsunique }
I pinsit ; ‘
*L.3fparameber.memEMRmmmm@kmxmxm as has ampllfied by members of the NRO )
- oo ) ) b
T staffo | ;

5 7§5 In order ‘for MISQION 7105 to . exploit this comron denomenator to

- his
RN the fullest theE;;:::::::::::::::;;;;Lmust be able to gmg tag ﬂ @ﬁ
' : digi

'ﬁi_unprecessed dataﬁhﬁmmwxmﬂm3mkaﬁﬁmiﬁﬁﬁxmhmﬁmmemgmxmmmmmmmdmﬁ?xm
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From DlrvNRL

Subj: Mission 7105 potential toward the solutlogcff the ABM threat:
¥ 2 /01 Vo2
l. Modification of the satellltes of Mission 71050£3Ffurter improve

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

ABM Signals has—peen—undertak@ii by the Naval ReésearchTraboraterys
This modification specifically does the ©llowing thimsgs:

l. Fills the feequency gap which existed in
by adding a 200 to 550 mc collection band in the 7105D satellite.
2. Add a band to the 7105& and 7105D "

to provide coverage in the frequency from

920 to 1800 mc region, '

3, Profided the 7105C and D satellites with the

Soviet areas whéch have been coveregrégstS% gﬁstwgglgoby the

Southeast-going orbits across thessmxxmkmxmm

tnxaddxhohxmrmkmxFThese modifications to the satellites which have been
undergoing the final preparations for launch will delay the launch
until after khx 4 Apri 1967 (about seven weeks). This small delay

is thngﬁka 0“ “ﬁ%ﬁﬁglveﬁyk, %&2139 the holiday period of Christ-
mas and New Years by the critical personnel. Note that the modifiacations
are restricted to the 1last two satellites in production so that only
two units are to be subjected to the amanymmzM surgery of last-minute
changes in the ELINY 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 reguests for Urgent
ehhancement of the systems' capability toward the ABM Requrément sol-

ution.
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EjHlNGTON D.C. 20390 IN REPLY REFER TO

SITE IMPROVEMENTS:

ssesee by Launch Date.

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

‘:f 2. "Geographic Location" as a Sor%pCriteria
J Need Honeywell Model DDP-516 &en
rwﬂgée by 1 Jan and the second by 1 February.

e Computer

S A

COSTO--ooooooooooo.ooooooo-oooooo $350K

TWO ADDITIONAL,S&TE IMPROVEMENTS:

l.[_ - by 15 May 1967.
Need (10) new Receiveés S Tewe 1907
Honeywell DDP-516 GP Computer
Analog to Pigital Conversion system
COSTSeeenee o s o o o o o o o » o« - H350K

2. e o « o o o s« o o« o By 15 August 1967
~ Neéd (10) new receivers )

Honeywell DDP-516 GP Computer

Analogm to Digital Conversion system

COSTSQ L] . . . L L] . L] . - . . o L4 Q$35OK

\v\mé&\m

i
| \
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Jﬁ IntrOdHﬁgggu ,g_ Ac gofggate with accuracy in the range of interest.,
StatusTGE IM! 7105
Status of " 7105 Ground Station instrumentation.

Status of Mission 7106,

Tl Potential of Mission 7105 toward solution of ABM requirement xEX

including all bands from 153 to 3250 where they
have demonstrated a high power Radar Capability.

Use of "Geographic Location" as a Major sort c{iffteria in A/D Conv.

Tasking versatility

. . . A2 ,
Recycling mode tvpe interrogation o
Y g ¥ P rrog ' P4 I ﬂwjﬁ’
09 q‘,, TN ‘E'
A\ A4\ YJ\‘}‘

1]/ Modifications to Mission 7105 Frequency coverage (Miqor | “Q\vgv
(Major )
ey T oa/o be

1V  Modifications to Mission 7105 Design Concept.anesmviery minor since this
ABM requirement imposes no new reqgirements other than theéioo to 3250mc¢
frequency range émphasis.

e Tasking Guidance for maximizing intercept of ABM Sijnals @known spots.

;Eﬂi Conclusions:

Launch Mission 7105 as scheduled with no changes excepto...
Why trade a delay ef unknown ahmhmount %Xmx in a Mission withohxaj
great potential when & a specific POPPY Mission can be inst-
rumented within 8 months to go Directed search for this and
nothing else.

i

7/0 5/2’4»1/ MBS
\W‘/ W 4%% Z °r‘7u Areslins

LD /244
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8ACKGROUND
system when campared with the other contributizng
s
\@
programs hasgome significant zoriuxdhkmkmzmm outstanding capablllty...

|5 we

126
it will locate the emittors in the Frequency range Qg@gya3200 mc

down to of probab}le location.zmenxirrrRminxnRexhEfmmn

gpzmkmxrmm This capability coupled with the Simple €oncept and resultant
long orbital lifetime and Wide €overage in Frequency have made it
for the intercept
a Major candidate/xmxhbRmxpxmzpznkmym solution to the ABM signal
V\b(“”\/ 5,;56/2/5/‘; )!ﬂd AVE.
family. The Satellites 7105A,B,C, and D argﬁon a schedule which
will have them available for a Launch of 14 February ard—are—nearlty
complsatéd. Any significant change in these satellites will result
in a corresponding delay in the launch date.so.sthis paper will attempt
e Mese Trwnrd
to set forth the alternatives and %@%rappralsa%Fﬁﬁr &hhancing the,43ﬂ4
operational contribution. expected te—be—derrived—from—each—oft-these
ad-ber el vés., As a starting point The Mission 7105(with no modific-
ation) operational canability toward the ABM Signal intercept goal
will be given, EREsHET
anticipated

JII, MISSION &mhx#x 7105/Capability toward the ABM Signal intercept.
Assume that

/®XkzEx the four paVIoads of Mission 7105 are placed in the desired orbit

and assumér® that all systems are performing up to ther design level,
Ig%wmz Qutgrgo
xR® 1. All freguenCy bands within the range of interest (150-3250)

wnkkxhe which have contained demonstrations of high power radar by

the Soviets, will be covered by cap-
(152-200),(550-920), (1800-25008&:2580-330 )adar systeﬂ;}
ability.andmPhanafizmm It is most likely that new/kmgmamxmimx designed

for this difficult task will fall in a frequency band already in use
where hardware, design and techniques are available. So one might
conclude that with no modification the chances of finding the location

of new si in these'frequencges is quite good. Xpxplmxrrknismxnirtn

”n

\\?“sx ED
ttH

%ngﬁ;gﬁﬁ &m&@x@xmnmnmmemexm&ggg:g:ﬁfmmmxwﬁmxmx XIaxmEm
mmgmxmxmxmxmmeExmxmxmmmxmmmxmmmxmmm&men l
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IIT 8 Cﬁ;é%iiﬁfﬁi\\/ TON 7106 which might increase the effectiveness
against the ABM R., —-.2ment:

,ék%?W'ﬁyh_gghont tlete'ﬂava1iha[t9"e..S nmx € paefgiatlon of _ th;ﬂf;%per
i 4 cfles r@gé‘*e fich/kre Pared the’/MISSION 0394 P opogal i

88 ?ed to adaust the 5231gn goals foq\fgeﬂcoIT;exfgn\Egygxgé

[t—can beestimated that-the
R

D™,

1. The Naval ggﬁﬁgﬁggo%ggg{atory will at the earliest opportunity
reconviene the the,. AD HOC committee to study the design goals of
MISSION 7106 and present. gﬁ uB8a¥e8 proposal which reflects the latest
guidance relative to the ABM Signal Requirements.

IIT C Changes to the Bgsic POPPY concept which have been considered
in the preparation of thés paper age: A

l. Variation of Flight Altitude and INClination....The 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 =x=m impose
noagggtraints or xa¥XmxaknznEminxbiReaxmxhwnxarexmx liberties with regard
to the orbit used. remains as the primary
objective in the analysis of the POPPY Data BEOB purposes

2. Addition of a third data-transmitter to each of the POPPY
satelliites has been seriously considered but the technical difficulty
of the surgery necessary-aﬁﬂgﬂggngiﬁé to four payloads which xe so
nearly completexdgg;g/;uled thissout as -amybkippeixmsmh 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 Z%x payloads.

3. Pulse Width codding for each of the Collection bands would
assist in reducing the abbiguities which occur when many bands are
collected and joined in one data dtream from a satellite t#ansmitter.
The improved timing resolution might premit the use of pulse width
as a sort criteria to identify the collection band of origin in the
data stream. Here again this design change at this time would be
extremely costly in time to implement since the Bayloadfeggu%grgggeof
to be alter significantly and then carefully sent through flight

certification tests,ef {emperature vibration and llagnetic and

e teStS) Mekoe w
[Sip3)

CL&ﬂQWuéP(L&\OJ\n&QA C%F;«m &9,%
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