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MEMORANDUM 5 July 1970

o TO: NAVINTCOM (NICO24)

FROM: NRL Code 5614
R.D. MAYO

Subj: Progress Report on Program "C" effort at NRL.

l1. Problem Areas:

A- Requirement fo# 41coverage from 14.6 to 15.1 GHz has been
A-67
«— verbally made by NSA so
that the emitter can be geopositioned

by the spacecraft of Mission 7107.

Discussion: In the past the receiving antenmas used by Program "C"

< —in this part of the frequency spectrum have had @ollection antenna

o}
patterns which measured about 30 X 30°. This provided collection

from the horizon (forward of the spacecraft) back to near the zenith.
The emitters which are normalﬂéfznterce ted by a main beam system how-

ever do not look s;ralght up sd” the coverage below the spacecraft is

not being used, in these previous "Kp band" systems. Thus on the Mission

A

7107 KA systems we propose to use a sectoral«horn?antenna where the p

pattern is wide in azimuthal coverage from the spacecraft and very
directive toward the horizon. Thus placing the emphasis on horizon
intercepts where emitters will normally be intercepted by a Main-beam

collection system. This change in collection antenna will give much

%,

better azimuthal coverage without addl expensive, ar& power consumlng

hardware to the spacecréft. The4concept for Mission 7107 is that it
(P brstlndy o |

must be accelerated and, not include designs which are not now in hand

A

. (No development flime is to be delilerately planned for any of the

’ th esc
ELINT subsystem componentsj With ¢kis” bagic restraints;the only way that

Approved for Release: 2024/06/12 C05026137




C05026137

Approved for Release: 2024/06/12 C05026137 ' ‘ P
PSR

the NSA reaquest can be satisfied with Mission 707, is for us to éncorp-

orate in the companion spacecraft Lt) the one which has the proposed

wfzexcwe‘(;"
collection coverage fgom 14.8 to 15.1 GHz) 7S EEF a duplicate set

of hardware so that two-ball coverage can be obtained. '

We at NRL would like to see this request in print so that a change in

ijWL“/ 2 Kfi'c}fzz to/ﬁ

our proposed ELINT collection coverage charts can/\be made. The mattex

ol 1t
ef improved azimuthal Z%L}‘]z%tion coverage from the spagecraft may be

\ !
ive, Durﬁ(ni)us and \power emanding ]
1 mi%addi ano\ther set\ot hari wareAto an
: e ‘can ngt—:;n{tertén%g a re

2.
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1. Problem Areas: Continued..... 2
. Wysoiens 27 . . .

B- Misgsion 7107 as the emsss—n the past/w1ll require some 1inputs
from both NSA and the NRO before certain of the subsystems are completed
and before the assembly period. Of particular impeortance is the assign-
ments of the qééégﬁs we, X", "y, & "z" (80,120,ﬁ60, &200/usec)
data link pulse width coding to the various collection bands and trans-
mitters of each of the spacecraft. This is particularily important

- Tiaveencidle

now because of the addition of a THIRD TERMISMEPFER to each of the
spacecraft. Therefore it is recommended that this item be surfaced

at the next Quarterly Program Review and that a working gooup be

made up of one member each from NRL/(Code 5164 and Code 5170,) NSG,

NSA,K-46, STIC, and NavIntCom{::::::::]may\ge ainly be includgg';ﬁ-he/

wirshes. The goals of this gooup are two fold: (1) to determine the
best way to utilize the third transmitter and (29 the assignment of
pulse width coding to all the collection systems and t#ansmitters of

all four spacecraft.
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C05026137
Approved for Release: 2024/06/12 C05026137

C. Tasking estimates fof Mission 7107 are of much greater necessity
than have ever been the case in previous missions since it will be
possible to arrange the command system so that some commands are
relatively easy to actuate while others are obscure and relatively
difficult. It'is in the interest of operational expediency that
the overseas command systems be offered insofar as is possible

the greater majority of the easier command opportunities. It is
therefore essential that thex®m command or Tasking groups which are
to be used most often in the operations be of the simplest nature
to relieve the operational burden on the sites overseas.

In order to effect this into the design of the spacecraft command
systems it is essential that the most-~used task groups be estimated
well in advance of the commencement of operations. Theeefore it
is recommended that a Working Group be established to make this

estimate so the design and development of the sppaecraft may proceed.

-
s

. definiton
D. Historically NSA has provided the/RxxxxmRuximr of th%::::::::::::]

increments used in the|

systems of the POPPY spacecraft. It is understood that the[:::::::::::
of Mission 7107 will be very similar to those employed in 7106, However
the community that best understands the énvironment of the Electromagnetic
*f\ spectrum as regards[:::::::::::}be solicited once again so that the op-
portunity will be available to benefit from any experience gained from

misgion 7106 operations. Therefore it is requested that NSA, NRO and

NSG along with’ 10f Code 5170 =mkxM®% and Mr. Mayo of NRL

convene before the next Quarterly Progmm Review ®r® in October and

attempt to make the recommendations relative to this assignment of—&k&?ﬁﬁr’
incremerApproved for Release: 2024/06/12 C05026137°0S -  ~ ¥~
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¢ ° | The general charge of %Sstly and redundant EOB productlon @
. \\,._ 17 ‘9\ |
should be revtewed. The USIB guidance apecifiea&&y in Section 9,
rt%wums

eai&e:fcr “sampling of known emitter subsystems in certain geo-
graphlcal areas to provide a measure of activity levels, inter-
relationships and usage patterns. Satisfaction of these'negds'
will also provide a data base for aupport of warning and.indicg-

tion analyses." Mission 7105 has been providing this type of data

base for over three years on almost all weapons subsystems.

e As to the indication of costly processing this is the result
oy of, collection of almost all the major weapons systems. The
STRAWMAN/REAPER or P-1ll collection efforts are over much more

limited weapons subsystems (i.e., less frequency coverage, less

time coverage).

(N
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3
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B. The basic loeation technique for the L

41 ‘The results of the intercept

data from the Mission 7105 need scnme elaboratbon. 1f one a?? racts «3
ol

~ st s Faure 15 L

~all of the unlocated and deleted data from the 2,180, 000 sepdrate
intercepts,a figure of 4,000 locations were derived which met
the location confidence requirementg. This figure is basteally in clLiv
agreement with the results of the batch proceasing presented to the
. Vg : w b pae
o ﬂRﬂ":@gg§W'on 21 November .1969 -of the domeetic batch processing’/ N4A
. 5] ' o 4 3
W 5 Wﬂ WVW .
,&nrd the computer-aided manual analysie ueed at theﬂfield stations.

The summary at that meeting was that the batch processing of the

[was producing most of it'sg I?Qetione on stable. circularly
\7“% veld 5’.{0 wilh
scan radar! and that thedmanual computer-aided approach was producing

locations on almost all of the 5 systems radars. S8pecifically

L«()‘ { T T ——

in the batch proceaaingﬁin the previcis ceven mogff@ﬁhgg produced

st e

D

1140 locations primarily on[i ete.

The manual computer-aided approach h&d produeed 187

locations the previous wedz, hogf er, the more typical values were
about 50 per weﬁk\on thﬂqénk§§:;:(see attachment for a sample of
one month tabq%;fion) and other ecqp;eg zadare such as
etc, SinceAthatJ;evxew)discuasione have been held tz,aii;% gsome

of the techniques used in the conputor~-aided manualjanalysis to the
« ' batch proceeeing:}‘%n the area vherse probably the laggge®k arrors

exist in t;q::::]syatem. the satmlliee positions, NRL has been

workan thh SBASUR and the Haval HWeupone Laboratory to obtain a

L TAB-RERRLT ARG z;;.ﬁ‘,,m

e e, ’,:f",a-.,j.,,,, - P A Bl BAOAN S ARERERS N TN, Y
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AV‘ & L
more accurate satellxte position detetmination. e xmprovement )

of about 3 to 1 is about to be put into field operation and when

toh u bl o/
this is‘gnx—iggg_opexa;ion at NSA, all low altitude systems will

benefit. The accuracies, however, are basically guite goody gees
sA
The chart on pagef lists some of these results. TheAbatch pro-

cesaxng result which sol '%the ‘puzzle by providing the
00\,&%

et

POPPY trademark of scanfwyd a 1x4&NM confidence area on at least
A N EOD
Agg%:::::::::wbich was not discarded from theﬂdata file.

Lo e Approvéd for Release: 2024/06/12 CO5026137
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This emount of time depands primarily on the PRP of the emitter

and increases as the PRFP increases. Por anyt’,rkkgjvisible

cage, the total time lapse require& to reaolve ambiguities for a

i o -jé'@ 5“%) Mﬁﬁ/&y
375 pps radar is roughly 20 minutes.” POPPY with-its much closer

¢m§§§ﬁﬁ mere vapid
-4am» satelli??ﬁ)and 4awqouaasnne of galative motion with

and. TR A Y
the radar does not suﬁfer from this prédlem. BHOPPY will continue

to provide accurate unambigﬁoue 1oeatiéhq oh thse higher PRF (1000
pps and higher) fire control radare and dtbera wvhich may have high

dengities, be mnveabla. or be popcorned"ﬁn their on/off cycles.

- - -

|

/

AN
As A} @seatch role is
, 4 ip AN
reviewed &hé p ted.for various prograns thﬂ basic concept of

search must be reviewed. For larqe tixed stguctures which are

recognizable in photography tho effoxt‘io‘éno of watching these

¢

etructures for as much time as ppssible over. & mnuch a frequency
range as poesible. As 2 qeneral usis wa&pons gystem element search
for all the diffetent UsI1IB requizamante on raﬂars which in many cases

a priori knowledge‘doea not ekia;. This 1q not just the search for

4

L‘?ﬁn ' :
! Ewﬁ @Fﬁ w oY

[ 'l s AT
\1
r 7,3 ﬁ w\: “"“‘

i
\..

Approved for Release: 2024/06/12 C05026137




C05026137 Approved for Release: 2024/06/12 C050261 37
P PR X usu R a"r"w}aéﬁ«a* »mw LI e e L] mmmmm;wu R LAY L i b b metea

N e : :
PR S omrs f— a4 .

new elmenta but also for dstermining ghe 2&11 capabilitiss of

.weung el@ments. An mlo oc this ww @2 search was cited

- in V2, 1, of the draft. mag was the = \,f.j"f'iti.on greater sector

covérage of the missile ﬁus h@c gwgt mpucaume

" in the ABM defensive poetumo A semd is m deweuon of anm

extended R.P. renge of the abgv@ and balow its

3

old_ magnitron limitm. Thie is. h.ighly M@iﬂ.mt to the jamming

or deception equipment an our airc&aaftl.ﬁ ,'.;; )
f

s, . The ideal aystem would watch evermm epx mything all
the time, however. it 19 molmiblm to mm &n weax ayotm.
There are many éaetore vhdch entex umw @V&hﬁ&ﬂng actual collaction
systems collacting aqaiwt aemal zadam mﬂ aw approach even the
full operation use of swtm Rave quau.mm Spnditions and in-
- volve value juagments in- processing au‘a aseém,inmg the contr:lo;
.butions au‘ caffectiveneas of systemé. m w&y to obtain a figure-
of-mperit whmh is not all memmw. ﬁnt i;s ms cese 1- used to
'obtas.n a pempectxve of the aystm m a s@‘t&h mlo to compare U
lthw !matantaneous ebllection tweqiaeney @@wzmm @!’;l_m area collected,

anéé::he intercept time over ths ccmuniat Blbh It is true that

TN L.t
12 ] ; ‘

L4 3 .
it A -

RSN 3 i i ' : ¢
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One éauge of the scope of a satellite BLINT program is the -.
amount of frequency coverage multiplied by tho geographic area
coverage multiplied by the amount of time ebve;aqe. Abplyi_hg
ghis measure to the POPPY program, uoihg data from 1968 '("l‘ablas i,

2, 3, 4); we find:

Total freguency coverage # nunber of pacses from

71000 = .529248 x 105
71058 = .639745 x 105 R .
7105C = 2.0813825 x 106 .
7105D = 2.36619 x 108
Total = 5.616 x 10° Mam X’ neus
Bach pass if 13/60 hours long (13 aimato pasa)
The area of cov’eraqe is 9,721 % ioie &2 (1760 N.M. Radius Cirele)
So the total coverage = 8.816 = zod‘m x PASSES x

2

i % x 9;.;7{1 x 10° m
2

= 11.84 x 202 nss » ERS x HN

a.‘
t

agf Pﬂgﬁ ' if-g\ %’ K‘lu'
i}j “L e

4 ' _Approved for Reiease: 2024/06/12 C05026137_ C .
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Since the POPPY Program provides a Satelliﬁe BLINT colleciion ' N

System, it thetefore must be evaluated pz;parily on its ELINT con- ;
tribution. However, one shou;dnot‘;e;i;et the more general tech-~ ,-t

1 : . :
nfygéica} contributions of the program. After all, it is only through |
a sound techﬁiloqical base that the “better mﬁusétn;p' is ever built.

POPPY has provided some outstanding cnntributione to the state-

i I R

f-the-a:t over its 10-year pexiod. Somb exhnp;os follow:

—~

: - _ neu'abuity. POPFY haeichiwéd'an am&mm reliability

tt;]»q

9 )
)

99

record. Mission 7105 is today over thres ynara 616 ané all four of
W :[u? ’MLU LT

the epacecraft are still healthy,. useful p:odncnro of hiqh quality

r(f

ELINT data. 7105A, éue to battery ptoblemc, héd boen in & "sunlight

-y -

only"” status for a long period.. Engineering testé fun several . '

months ago at indicated a g:acnn1~$&pmovnnant in the

o~

batteries to the point where, approximately ohe mdnth~ago.,eompletely
Tt 2R ey
normal tadking was able to be resumed on 7105&. ?1030 and 7104R .

lasted four and four and a half years reapoetivelyﬁ The point is that ‘
the design team at NRL has, over the years, evolvmﬁ a denign and
testing approach which yields long life cynt@ne ~= in tact. the POPPY i
relxability record is held up as the basis of qumpatison for other : v
r similar systems to try to achieve. In an @V@luatiqn program,reliability '

is a relavent factor when compamé§%§§lg;ive €0 some otheg‘eompeting

. Bl TS

_V? |

fn“ﬂ h; ﬂ?

a}?f‘w. !
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- systems. In this contexg..POPPY has an enviable record. Any program,

such as POPPY, which has congistantly demonstrated success in
. q" . - ) . ) . -
achieving advanced technilogical goals withgut sacrifice of reliability

is making a valuable contribution.

-
k .
Technilogical Contributions: sineo nSBaien 7105 is the

system under evaluation some of ite techgilogical contributions should
be pointed out. Mission 7105D was the firast U,8. spacecraft to fly a
data storage system to monitor the perfotmancéjgﬁfita gxavity qradient~
stabilization system. The performance data colleécted by that storage
system was a "revelation” to the gravity gradieht‘désign community.

It dramatically demonstrated to the entire coamunity, at the |
Symposium on Gravity Gradient Attitude Stabllizétion ln Decembé: 1968,
that the basic déaign tools, analysis and hardware for gravity gradient
systems werej;;Efully lackiﬁg. As a direct result of the Miseion 71050
gravity gradient data, Nagkland othars)kun&ertodk the development of

whlr Con )
much improved gravity gradient gaamz:;iiﬁsrn nfigurations and

sensors. This new hardware wa:\flgwn on Mission 7106 and the results
have shown a great ‘improvement and revealed further areas where

system optimization can be achieved. These improved systems will be
flown on Mission 7107. The higtory of the g:avity gtadient eveluticn :
o is a perfect example of how the PO?PYaSYGtem has contributed to
advancing the state of the art by flying deveippmental systems,

learning from the results and making furthet improvements. It should

'
) y?
. ‘ s

. ,4 2-;5

e T
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be poxnted‘gh% Eﬁé%wfg;:;wdevelopmental systems have always been
implemented in such a way that failure of that new system did not
detract from the basic mission-success however did enhance it. Thus,

it is by this approach that POPPY is able to increase its capability

with every launch,

Another éxample of a technilogical contribution is the development
of the microthruster systems for station keeﬁing. A'statemént was
made in the first draft of fhe "Mission 7105 Evaluation Report® that
POPPY “could not maintain optimum position” on ﬁhe spacecraft. Let
us examine the record Mission 7105B and 7105D each contained micro-

A ety

)
thrusters. On}M*ea&on~7105§4 'after the initial adjustments required

to place the satellites at the specified distance of

Ceb §4mma
(which was accomplished during first month in orbit) the spacecrafﬁ?np ﬁé()

have never been less ;han apart. It
should be noted that thé‘communiti;s opinio?g'as to what constituted
an optimum spacing range have changed during the lifetime of Mission
7105. The point is thag the microthruster system is capable of

providing any reasonable spacing range which is desired. Excluding

S

the first month in orbit the 7105B microthruster has only had to be
‘kb&'/' (%

used six t1meﬁAto dccomplish thls spacing history. In every case it

has been done at the direct request of the community and in every

case has been accomplished in a desired and predicted manner. As

recently as three weeks ago 7105B was thrusted. (It had not required

£ PAPER

‘,, ﬂ”\ﬂ (\’"’ﬁ e N ITR e LA
ﬂ T W

VY T ]‘,‘
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, any ‘hrastlng fﬁr 13 months prior to that.) The particular thruster

used 1n the recent operation had not beeﬂ used in the last 2-1/4
years! When energized, the system performed exactly as it had 27
months ago, resulting in an excellent manuever. This system not only
illustrates a technol&gical advance but also proves that reliability
has‘been achieved in the process. The 7105D microthruster was of
a different design and did né¢t prove to be as reliabie as the type
in 7105B. However in spite of this, during the per;od beginning one
month after launch to the present time, the spacing has been main-
:. tained between the useful limitS'o{\*.\‘;ﬁ\kor 93,3% of the
time. Contrary to the negative statement concerning spacing in the
“Evaluat:on Report of Mission 7105" the actual results show.: excellent

performance and represent a significant technological advance.

- 4 @
; 5 oy
—eeose . WIRNG PAFED
r 3 R RN i
oo ‘\f\‘\[)?ﬂnnﬂ e "oa
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. Future POPPY Launch Costs

phase of Mission 7107,t4444jdid provide POPPY with cost estimates for

both a TITAN and an AGENA launch of a larger and heavier version of

Mission 7107. These estxmates showed, for the larger and heavier

spacecraft, that the TITAN was actually less expensive then the AGENA.

This results from the fact that extensive modifications would have

been requlred for the AGENA but not for the TITAN.

w

P
LEie Ua

1

» »

L ; Approved for Release: 2024/06/12 C05026137




C05026137 . Approved for Release: 2024/06/12 C05026137

- P otome T WORKIRG PAVE

%
Y

Ag The general charge of costly ahd‘fedundahf EOB production

L3

should be reviewed. The USIB gquidance specifically in Section 9
calls for "sampling of known emitter subsystems in certain
geographical areas to provide a measure of activity levels, inter-
relationships and usage patterns. Satisfaction of these needs

will also provide a data base for support of warning and indication
analyses." Mission 7105 has been providing this type of data base

for over three years on almost all weapons subsystems.

As to the indication of costly bProcessing this is the result

. . the : ' | (C 3p5)
. of collection of almost all’major weapons systems. The Strawman/
. 0"

: Y
Régygr or P-11 collection®are over much more limited weapons sub-

-

systems
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MEMORANDUM TO FILE HEe WORKING v ";i”aﬁ 25 June 1970

SUBJ: Reported conclusion of the 7105 Evalllation Wérking Group of SORS.

1. reported by Rhone at about 8:30 this morning that the

Working Group was making its recommendation to SORS that POPPY be phased-
out with the advent of other programs which have been s=mzmsmxfixh recently
designed...the suggestion was made that it seemed logical to Turn-it-over
to the Navy for Navy use since it seemed that it is only important to the

Navy. This very startling ififféomation was followed with the statement

that by about 10:30 would be out at Langley with an active

review of this rumor as his goal....I was tied up with the briefing for
ADM Holmquist until after 4 PM.

2. called me at my home and related that the next meeting of

the Working Group was called for 8:30 of 7 July and they will submit

some report of their evaluation,(under pressure from Mr. HELMS and others).

It seems that has been getting individual inputs from the

various Working Group members and assémilating them on his own...he even

went so fiar as to show some of these inputs tc Forinstance,

MID did not find the POPPY output significant, FTDC found it only marginal.
NSA testimony as to the Uniqueness was particularily devistating with only

34 SOI's in 3 years.etc.

3. What courses of action seem possible at this time?

A~ Get the draft repoot and prepare for a meeting on Tuesday 30 June
at 9:30AM at the Hoffman Building.
B- of NSA has a copy of the Draft and tomorrow when[::::

And I go to NSA we may try to see him and get a copy and even cook up

a method of getting stronger support from NSA if he feels that their
testimony has let us down. Maybe he will even give us a copy of their
report to the working group, so we can understand the implications of this
summary conclusion by the group. It really is not a conclusion of the
group at all, rather it is a summary of community response to CIa& questions
made by CIA personnel...it may be best refuted by asking better guestions
or asking the same questions of different or wider parts of the community.
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7105 Evaluation Working Group:

I first heard of this subject in a discussion at‘ ‘in Uctober

when Ron POTTS quoted Dr. Cook of SORS as suggesting that a review of

all programs would be made to assess the manner in which the entire commun-
ity observed the SORS/USIB guidance in Design, Tasking and Processing/
Reporting. It was with a great deal of confidence that we next heard of

the formation of a Working Group, when we were at NSA and John LIBBERT

came into Charles CRAM'S meeting in January 70 and asked for a nominee

for NSA participation on this working group. The answer clearly showed

that this was not viewed as a choice assignment and would be collateral

duty for an already over tasked staff..q was nominated. We

then sent out our ‘suggestanpth@t NRL be
738G Jies Torre
given membership on the working group because of oury Pro- -Poppy view and

long continuous attention to the subject etc. This was not done but we

did get a change to input to the Navy member to the group.

We have not seen the manner in which he put oﬁ& inputs to use though...

It now appears that the "USER View'" of output has been the sole
criterion since the User community is the one that was questioned. In

no way that is evident was the Design or the Tasking of the system re-

viewed. Now I submit that if the Design| and the Tasking

were evaluated it would be apparent that the paralysis which has build-

up has been at NSA, where in many cases it was just too much trouble

to publish POPPY results for Mission 7105. The launch of this mission
found NSA in a complete dtate of disorganization due to the exchange of
computers (IBM being replaced by the CDC-6600's). The operational soft-
ware was only changed to the extent that 1964-65 mathematics was converted
to fit on the new machines and streamlined to the extent that the manual
interfaces were reduced gradually to the point that some very few emitters
could be processed without human intervention if they met a set of highly
demanding criteria. This criteria eliminated all except a few of the
emitters such as ossAll with 360°

azimuth antenna scan coveraje. The extremely demanding criteria have
eliminated all of the important singals from the Machine-Output of

the processing at NSA. 6nly the routine EW emitters remain and only

a very few of these because of the requirement for data characteristics.
As an example the NSA output will not result in locations of any Ht-Finder

or Sector Scanning emitter such as OR DOG HOUSE,

except as it is worked in a special Han-fed mode, not automatically.

The criteria for a minimum number of pulses per burst is soldemandnng

that almost no X-Band signalx will gualify
Approved for Release: 2024/06/12 C05026137
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W ULRING TRimN ;
The working Group will make their report following the 7 JULY mee

Now how can we best put this next 10 days to use?

l- Study the alternatives to such an anti-poppy recommendation.
How could the NAVY support the effort with (1) People,(%gney (3) Data
reduction, (4) data dissemination etc?

2- While we sincerely believe that as the NAVY has found this
a viable program and one with high future poténeial, the ARMY and AIR
FORCE would find it of value too if given the opportunity to reap their
particular benefits. Now what really inhibits such exploitation???27?
NSA alone stands in the way and I doub& that they could withstand a
full scale review of their approach to POPPY Processing. It has had

too few innovations in the past few years to really get the job done.

As I understand it‘ ‘has had a heavy hand in both

3- Buidd a Rebuttal which challenges the basic premise that published
reports agive the total view of ppoductivityx and the estimate of the future.

—H |
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MEMORANDUM TO FILE 28 JUNE 1970s o o o o o = o o o o o & o
SUBJECT: Elements of Rebuttal for CIA position

l- Assuming that the testimony which was presented was really inadequate
then we might (1) Add. to it and strengthen it or (2) refute the negative
aspd8cts of the evidence compiled by the workigg group.

Generally Mission 7105 was one ofi our most outstanding successes...

it provided two very important "Firsts'" during the first four days of

operations; DOG HOUSE & From SARY SHAGAN, and then five months
later the first intercept of SA-4 refinement leading

to association with

intercept and further discovery of Extension of Sector coverage of " .

2— Perhaps we could challenge the validity of using "A Bibliography"
as the sum and total productivity of the program through this period.
I submit that there were many areas of this bibliography that were not
complete nor if full context. Mammarstrom has made an independant
survey of the printed documents, and messages relative to the full Product
for 7105 during its three years of operational use and this study shows
(1)significant gaps in the NSA testimony, (20 many occasipns where POPPY
had produced far more intercepts and locaticns but had not determined
the exact RF Frequency so the reports what were writtem were under the
banner of another program with a footnote for POPPY3; SA-4 is a good
example. From our prejudiced standpoint it seems that over the past
several years the POPPY team at NSA has not been aggressive in pushing
POPPYés attributes but has been regularily willing to take a minority
appologétéc view of the accomplishments. I know that this is hard to
document but mevertheless it seems to be quite evident that our PRESS
has been lacking punch. Without getting into personnalities, How can
we state this diluted and neglected historic documentation???? I think~
that only NSA gan remedy this by making further and much more vigerous
testimony available to the Working-Group...This can be obtained if the
"Management will treat this " " as more important than a minor
collerateral Buty for some one in the POPPY group (K-46). Also it seems
that the productivity of the sites at should
also be considered. Granded their outputs are Unsubstantiated Field

Results but is this any worse than SAC reports for SAC use? In the November
review of the Processing of both NSA and Field Sites (for the NRO) it

was evident that many things could be done to improve the productivity

of processing in both quarters but the most important was to get a coop-
erative arrangement so that the perishable job could be concentra§§5 on

at the forward-area pr i e o pelease: 2024/06/12 C05026137 S ghé,
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EVALUATION OF POPPY MISSION 7105

CONTENTS
INTRODUCTION
COMMENTS ON THE MISSION 7105 EVALUATION
RELIABILITY AND TECHNICAL CONTRIBUTIONS OF THE POPPY PROGRAM
COUNTER ARGUMENTS AND/OR ADDITIONAL FACTORS TO BE CONSIDERED
IN RESPONSE TO SECTION V (VII), "CONCLUSIONS," OF DRAFT
EVALUATION OF POPPY MISSION 7105

DISCUSSION AND CONCLUSIONS

ANNEX A
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EVALUATION OF POPPY MISSION 7105

INTRODUCTION

The draft evaluation of POPPY Mission 7105 prepared by a
working group of the SIGINT Overhead Reconnaissance Subcommittee,
dated 25 June 1970, has been reviewed by the POPPY Program team
at the Naval Research Laboratory. Comments are grouped into two
categories: Those which address specific statements and/or sections
of the draft, and those of a more general nature.

All of the comments set forth are intended to be of a construc-
tive nature. Further discussions are encouraged.

Approved for Release: 2024/06/12 C05026137




C050 26137 i ' Approved for Release: 2024/06/12 C05026137

—POP—5ECRET BARPOP—FARF-
HANDLE VIA BYEMAN-TALENT-KEYHOLE CONTROL SYSTEMS:

SWORKING PAFERS

OINTLY

Ref: (a) NSA-BYE-~19895-68 of 1 Nov 1968
(b) NRL-BYE~51906-70 of 18 June 1970
(c) USIB TCS-1640-69/3 of 1 Apr 1969

COMMENTS ON THE MISSION 7105 EVALUATION

In reviewing the draft report a number of different items
needed either corrections or more elaboration. With these
included, a different set of conclusions and recommendations
can be drawn in the evaluation.

A few of these are listed here, the rest are in the body
of the paper.

a. The launch was on a THOR-AGENA.

b. Mission 7105 had a DEFSMAC alert capability (see Chart 1
for one month example).

c. Mission 7105 was designed in 1966 and launched in 1967
with the primary function of contributing to the USIB urgent
need for ABM/AES collection. The primary functions were largely
met on the second day of operational use with the first DOG

HOUSE intercept a the fourth day of operational use by the
[:::::::E::fdinf] The last of the ABM unknowns at that
time was intercepted on the 19th of December 1967 simultaneously
with the FACADE program.

d. For any meaningful judgments to be made, comparisons
should be made against programs which were specified and launched
in the 1966/1967 time frame. All facets of USIB guidance as it
relates to (1) design of spacecraft, (2) operational tasking,

(3) exploitation of the data collected, should be considered in
making these judgments.

The main body of the paper will add more points and elaboration.

Approved for Release: 2024/06/12 C05026137
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CHART 1

NSA-REQUESTED DEFSMAC ALERTS (OCTOBER 1968)

MESSAGE FIELD TIME
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RELIABILITY AND TECHNICAL CONTRIBUTIONS OF THE POPPY PROGRAM

Since the POPPY Program provides a Satellite ELINT Collection
System, it therefore must be evaluated primarily on its ELINT con-
tribution. However, one should not neglect the more general tech-
nological contributions of the program. After all, it is only
through a sound technological base that the "better mousetrap" is
ever built.

POPPY has provided some outstanding contributions to the
state-of-the-art over its 1l0-year period. Some examples follow.

Reliability: POPPY has achieved an outstanding reliability

. record. Mission 7105 is today over three years old and all four

s of the spacecraft are still healthy, useful producers of high
quality ELINT data. 7105A, due to battery problems, had been in
a "sunlight only" status for a long period. Engineering tests
run several months ago at indicated a gradual im-

. provement in the batteries to the point where, approximately one
month ago, completely normal tasking was able to be resumed on
7105A. 7103C and 7104A lasted four and four-and-one-half-years
respectively. The point is that the design team at NRL has, over
the years, evolved a design and testing approach which yields long
life systems -- in fact, the POPPY reliability record is held up
as the basis of comparison for other similar systems to try to
achieve. In an evaluation program reliability is a relevant factor
when compared - . . to some other competing systems. In this
context, POPPY has an enviable record. Any program, such as
POPPY, which has consistantly demonstrated success in achieving
advanced technological goals without sacrifice of reliability is
making a valuable contribution.

Technological Contributions: Since Mission 7105 is the system
under evaluation some of its technological contributions should be
pointed out. Mission 7105D was the first U.S. spacecraft to fly a
data storage system to monitor the performance of its gravity gra-
dient stabilization system. The performance data collected by that

T aiac ma’

u%M
e Y
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storage system was a "revelation" to the gravity gradient design
cogmmunity. It dramatically demonstrated to the entire community,
at the Symposium on Gravity Gradient Attitude Stabilization in
December 1968, that the basic design tools, analysis and hardware
for gravity gradient systems were woefully lacking. As a direct
result of the Mission 7105D gravity gradient data, NRL, and others,
undertook the development of much improved gravity gradient rods,
dampers, configurations and sensors. This new hardware was flown
on Mission 7106 and the results have shown a great improvement and
revealed further areas where system optimization can be achieved.
These improved systems will be flown on Mission 7107. The history
of the gravity gradient evolution is a perfect example of how the
POPPY System has contributed to advancing ‘the state-of-the-art by
flying developmental systems, learning from the results, and making
further improvements. It should be pointed out that these develop-
mental systems have always been implemented in such a way that
failure of the . new system did not detract from the basic mission:
Success,: ~ ~however, did enhance it. Thus, it is by this approach
that POPPY is able to increase its capability with every launch.

~Another example of a technological contribution is the develop-
ment of the microthruster system for station keeping. A statement
was made in the first draft of the "Mission 7105 Evaluation Report"
that POPPY had "difficulty in maintaining subsystem positions" on
the spacecraft. Let us examine the record. Mission 7105B and
7105D each contained microthrusters. On Mission 7105B, after the
initial adjustment 1ired to place the satellites at the specified
distance of (which was accomplished during the first
month in orbit), the spacecraft have never been less than
nor more that‘ ‘ It should be noted that the community's
opinions, as to what constituted an optimum spacing range, have
changed during the lifetime of Mission 7105. The point is that
the microthruster system is capable of providing any reasonable
spacing range which is desired. Excluding the first month in
orbit, the 7105B microthruster has only had to be used six times
to accomplish this spacing history. In every case it has been
done at the direct request of the community and in every case has
been accomplished in a desired and predicted manner. As recently
as three weeks ago 7105B was thrusted. (It had not required any

Approved for Release: 2024/06/12 C05026137
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thrusting for 13 months prior to that.) The particular thruster
used in the recent operation had not been used in the last 2-1/4
years! When energized, the system performed exactly as it had
27 months ago, resulting in an excellent maneuver. This system
not only illustrates a technological advance but also proves
that reliability has been achieved in the process. The 7105D
microthruster was of a different design and did not prove to be
as reliable as the type in 7105B. However in spite of this, during
the period beginning ore month after launch to the present time
the spacing has been maintained between the useful limits of

of the time. Contrary to the negative state-
ment concerning spacing in the "Evaluation Report of Mission 7105"
the actual results show excellent performance and represent a
significant technological advance.

The highest collection frequency employed by SIGINT satellite
programs under the NRO has been established first by Mission 7105
with the development and successful deployment of a collection
system operating from 14,600 to 14,800 MHz. The system sensitivity
attained in flight was in excess of -100 dbm, including 16 db gain
in the receiving antenna system. This system has remained opera-
tional from launch to the present time. When one considers that
this is still a crystal-video system, it certainly has extended
the state-of-the-~art in lntelllgence collection systems deployed
in orbit.

Another area where POPPY Mission 7105 has extended the state-
of-the-art is in,the operational deployment for the Mission 7105
launch of the first high-speed, multiple - digital
data conversion system to the site in This
very advanced,reliable system, combined with the small computer, has
provided quick response on unknown radars. This system, for
example, provided the initial locational information on
radan and there have been many, many unknown radars located and
reported with very short response time (see Charts 2«5 for one
month results). Against the known signals this system has provided
a tactical response capability (near four hours) against such major
Soviet operations as the OKEAN exercise.
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COUNTER ARGUMENTS AND/OR ADDITIONAL FACTORS TO BE CONSIDERED IN
RESPONSE TO SECTION V (VII), "CONCLUSIONS," OF DRAFT EVALUATION
OF POPPY MISSION 7105.

Page 12, line 2 - "..s the inherent basic design of POPPY
precludes accurate frequency measurement and acquisition of
certain other signal characteristics necessary for detailed
signal analysis."

While it is true that POPPY does not, in general, measure
frequency accurately, it should be noted that:

1. POPPY does determine the magnitron family spectrum,
and when an emitter migrates outside this spectrum the emitter
is detected in the next collection system;either above or below
the band where it is normally found.

2. In most types of radar, the exact frequency can be
easily changed by tuning,and therefore frequency is not an
"overpowering" piece of technical information.

3. In some types of radar, where frequency agility is
the basic means of "steering the beam,’, POPPY can and has been
instrumented to measure the frequency to 1% (Mission 7106 R&D
payload).

Some of the other signal characteristics referred to are, in
fact, measured by POPPY. [:::::::::::]and Signal Amplitude measure-
ment options[::::]and SLX) were flown in Mission 7105. On the
relatively few occasions when these options were exploited, some
significant results have been obtained. The multisbeam antenna
pattern of the is a good example. The community
plans on far greater exploitation of this lucrative source of
"other signal characteristics" in the future.

Page 12, line 5 - "The use of POPPY systems for location
purposes, providing accurate EOB, has not made a significant
addition to EOB data. This latter fault apparently stems from
both the difficulty in maintaining subsystem position to provide
time of arrival data and the low priority emphaswswwhich*is*piaced
on providing EOB from these data by NSA."

10
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The primary ELINT mission assigned to the POPPY Program is
general search, not EOB, and both design and operation of the
program has been responsive to this assignment. At the same time
there have been continuous contributions to EOB by POPPY, particularly
in its early years (when there was less overhead EOB capability)
and again more recently (as a result of premature de-orbiting of
EOB spacecraft). POPPY's EOB output therefore has been §ignificant
in this sense.

The reason that POPPY has not made a more significant contri-
bution to the EOB data bank is not because of "difficulty in
maintaining subsystem positions," i.e., spacing between the
satellites. The record clearly refutes this. 7105 ALPHA and
BRAVO have been maintained between(ﬂ | since
becoming operational over three years ago. Over the same period
of time_the 7105 CHARLIE and DELTA spacecraft have been maintained
between’ ]of the time. Spacing clearly
is not the reason for lack of a significant EOB contribution.
Actually the reverse is true, spacing has, in general, been
close to optimum for EOB data production.

Page 13, line 13 - "Further, the increasing possibility
that the required POPPY support sites on foreign soil may be
lost requires immediate consideration of options to replace
the POPPY collection system and its necessary ground support
sites."

The POPPY program has recognized the wvulnerability of its

foreign ground sites for some time. |
POPPY will be studying

approaches to completely eliminate its need for ground stations
on foreign soil. Satellite to satellite relay systems, floating
stations, and/or greater use of U.S. territory will all be
intensely studied. We are confident that some combination of
these approaches will not only prove feasible but also cost
effective and reliable.

11
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DISCUSSION AND CONCLUSIONS

A. The general charge of costly and redundant EOB production
should be reviewed. The USIB guidance, specifically in Section 9,
requires "sampling of known emitter subsystems in certain geograph-
ical areas to provide a measure of activity levels, interrelation-
ships and usage patterns. Satisfaction of these needs will also
provide a data base for support of warning and indication analyses."
Mission 7105 has been providing this type of data base for over
three years on almoest all weapons subsystems.

As to the indication of costly processing, this is the result
of collection of almost all the major weapons systems. The
STRAWMAN/REAPER or P-11 collection efforts are over much more
limited weapons subsystems (i.e., less frequency coverage, less
time coverage).

B. The specific EOB numbers used and the actual location
techniques will be discussed. The intercept data from the Mission
7105 need some elaboration.

First, the figure of 2,180,000 intercepts seems low. There
were over 22,000 tapes made on 7105 which would indicate an
average intercept density of less than 100 intercepts per tape.
This is a very low average figure.

Second, removing all of the unlocated and deleted data from
the 2,180,000 separate intercepts, a figure of 4,000 locations were
derived by automatic processing which met the location confidence
requirements. While it is hoped this is not indicative of the future,
this figure is in close agreement with the results of the batch
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processing presented to the NRO on 21 November 1969, when the
domestic batch processing was compared to the’computersaided
manual analysis used at the field stations. The summary at
that meeting was that the batch processing of|the

was producing most of its locations on stable, circularly
scanning radars, and that the manual computer-aided approach
was producing locations on almost all of the weapons systems
radars. Specifically the batch processing had produced in the

revious seven months 1140 locations primarily onE::::::::::]
The manual computer—éided approach had
produced locations the previouslweek. Typically

about 50 locations per week are provided the high priority
unknowns and other complex radars such as etc. The
total number of the computer-aided manual locatlons from Mission
7105 is about 5000, and this should be added to the overall total.

Since that review, discussions have been Peld to apply some
of the techniques used in the computer-aided manual analysis to
the batch processing.

Third, in the area where probably the largest errors exist
in any the satellite positions, [NRL has been working
with SPASUR and the Naval Weapons Laboratory |to obtain a more
accurate satellite position determination. The improvement of
about 3 to 1 is about to be put into field oﬁeration,which should
further improve the locational accuracy. When this is put into
operation at NSA all low altitude systems will benefit. The

however, are basically quite good. Chart No. 6

on page 14 lists some of these results. The|batch processing
result which solved the[:::::::::]puzzle by providing the POPPY
trademark of emitter scan had a 1x4 NM confidence area on at
least one ‘which was not discarded frém the data file.
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ANNEX A \
i

One gauge of the scope of a satellite ELINT program is the
amount of frequency coverage multiplied by the geographic area
coverage multiplied by the amount of time coverage. Applying
this measure to the POPPY program, using data from 1968 (Tables
1, 2, 3 and 4), we find:

7105A = .529248 x 10® MHz x collections
7105B = .639745 x lO6 MHz X collections
7105C = 2.0813825 x 10° MHz x collections
7105D = 2.36619 x 10° MHz x collections

Total = 5.616 x lO6 MHz x collections

Each collection averages 13/60 hours long (13 minute pass).

The area of coverage is 9.731 x 106 NM2 (1760 N.M. Radius
Circle), so the total coverage = 5.616 x 10~ MHz x collections x

13 HRS . x 9.731 x 10° nM2 = 11.84 x 1012 MHz x HRS x NM?
60 Collection
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TABULATION BY DATA LINKS FOR 7105 ALFA 31 JANUARY THROUGH 31 DECEMBER 1968

1 2 3 4 5 6

RF DATA TASK TIMES

BAND LINK CHANNEL GROUPS TASKED SOOI
153-165 1 CN 19 394 ' 61
166-200 2 BN 20 294 1
550-650 3 BN 21,25 69 1
654-855 4 BW 20,21 308 0
820-920 5 CN 20 294 1
1 920-1108 6 CW 0 0
2560-2695 7 BW 19 394 0
2678-2930 8 cwW 23 570 61
2915-3128 9 CN 22,24 642 123
3105-3315 10 . BN 19 394 29

TABLE 1
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TABULATION BY DATA LINKS FOR 7105 BRAVO 31 JANUARY THROUGH

31 DECEMBER 1968

1 2 3 4 5 6
RF DATA TASK TIMES
BAND LINK CHANNEL GROUPS TASKED SOI
154-165 1 CN 19 450 123
166-200 2 BN 20 365 6
550-651 3 BN 21,25 77 2
652-857 4 BW 20,21 379 0
820-922 5 €N 20 365 5
2560-2705 6 BW 19 450 0
2675-2933 7 CwW 23 626 126
2915-3130 8 CN 22,24 705 216
3102-3315 9 BN 19 450 46
3275-3615 10 BW 24,25 75 15
TABLE 2
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TABULATION BY DATA LINKS FOR 7105 CHARLIE 31 JANUARY THROUGH 31 DECEMBER 1968

1 2 3 4 5 6
RF DATA - TASK TIMES
BAND - LINK CHANNEL GROUPS TASKED SOOI
100.5-124 1 BN 17 205 0
196-350 2 CN 4 370 0
350-550 3 CwW 4 370 41
1790-2520 4 CN 16 724 3
3600-4055 5 BW 17 205 6
4910-5080 6 BW 16 724 8
6460-6710 7 CW l6 724 121
7780-8510 8 BW 18 277 99
8090-8630 9 CN 18 277 58
8480-9360 10 CW 13 138 87
9300-9520 11 BN 13 138 57
920-1855 12 BW 10 552 0
TABLE 3
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TABULATION BY DATA LINKS FOR 7105 DELTA 31 JANUARY THROUGH 31 DECEMBER 1968

1 2 3 4 5 6

RF DATA TASK TIMES
BAND LINK CHANNEL GROUPS TASKED sS01

Z Z
g 1780-2520 1 CN 16 724 2 !
< 4920-5080 2 BN 16 ‘ 724 9 <
o 6450-6725 3 CW 16 724 103 e
% 6720-7300 4 BN 17 205 9 %
o1 7220-7930 5 BW 17 205 29 o1
© 7730-8450 6 BW 18 277 78 ©
ﬁ 8100-8620 7 CN 18 277 57 ﬁ
S 8550-9370 8 CW 13 138 92 S
S 9300-9515 9 BN 13 138 51 S
2 14.5-14.8 GHz 10 CN 4 370 97 2
g 196-553 11 CW 4 370 42 g
S 920-1865 12 BW 10 552 0 g
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