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SECRET 


.-

significant 

intelligence 

:on space . 

developme.nts 

and trends 

Ammonia Maser, Like One Aboard 
Cosmos 97, ~as Several Space Uses 

Cosmos 97~ .\\!hich Hte Soviets launche d fr om Ka p ustin Ya r in 

November 19 65, ·car ried an ammonia ·gas - b .am 1nas e r, <1 ccording to the 

Sovie t press (p . 9, \VIR 4: 5 / 66) , to te st its ~ ope ntt io.h in a s pact: e nviron "'" 

ment . Such a de vi_ce c o·u ld im p r ove t he mission poicndal of ma,ny type s 

of spac ecraft whie;;h r c q tJ.irt?. ext r emely p n '> cis e t in1ing instrumeittatirm o r 


. tr<tU.SITli l?::Si.OnS b:ti a n extr (~ffi •ly ..:; t H.hle r ,cc1io fx equcnc y . 
An .aJn.rrionia. 1:nase.r i:!! es$..ritiall ~ a low-po-.vel: tHH'row - ba.n dw idt;h 

tni c r owavE: axn.pli fie·r opcr &ting a t th~ ar:nrnonJa tr a.ns:i tion f:r. eqtrenc y of 
231870 :rrfhz. ~. Its most outsta-nd i ng attribute~ is a frequ<:ncy stability _3 - VE!r'al 

ord e r s of. ma gnitude betteT tha:n· t.ha~! of cr;..nventional C) :>cilla t on: . A short 
te r m s t ability of a few parts in Io1 "' (l t rillion) a nd a long- t c> m stabi lity 
o( a fe.w p a rt s l .o l l (1 00 billion) are common for these ma s ers . This ...:"' 
t r eme stability :at this s upe r high i r eq-uency ertables highly accurate- t im·ing 
and very pre{; ise det ermination oi r a n ge a.pd range _r.:tte . Greate-r ac:c\,;:racy 
~n t hese an;: as would improve s atellite capabilitie-s in several iirt'a.s 1 the 
m os.t impo.rt~ nt of w hich a re : 

• Satellite tracking. 
o N a vi gat ion and comrntl.i1ic a.tion by Ear th ~ atcliite. 
o .Cmnm u nicat· on '\Vith and ll' a cking _f;;f qe~p-spa ; e pt· ob t~ s. 

o Rende z v ous and clocking of space vchkics . 

~a Geodetic . i nve_st i.gati!.)ns c onducte d by satellites. 

• P r ograms which r llqui re p r ecise t iming . 

Satellit~-mounted m ase rs will also TH::rJn it pe dor r:nance of uniq u e ex ;_ 
periment s c out t; r nin.g gravil. al. ~ on and :rtda t ivity. 

Allhough mocre~ stablt;.~ m a s e r genc rators , <.~.r e ava ila b l E- , th.t~ a mmoni a 
mas e r is s impl¢r in clt-:s ign and w6uld pr ese11t a l c &s s even: r e liability pr ob 
lem in s pilee applic a tio_q.s. Th e Sov-iets, ther ~for ' , are likely to keep o n · 
us ing t be an')monia ,ma s cr :i,n n ~;: ar- t<: rrn space us-es. . . _ 
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NO R AD Comm~nt: The r elat ivity exp eriment , which has been the subj ect 
ofrnuch d is cussion, would t e st the validit y of that propositio11 of Eln s t e in's 
general the ory 61 r ~ lativity whh:h s ay.s that t im e pa~s e s slc:hve r f o r a b ody 
i n rnotion than .foT one at rest in the .ratio 

•. 

'.vhere C 'is t h e spe~d of light, V is tht! speed of t he body i n rn otion, Trn i s t he 
rate of ti1ne pas s age- for ct. body i n n:w ti u n, and Tr i s t h e r atl..• o i tirn{' pa s sz.g r,· 
for a body at rest• .In oth ll;t wo:rds, a moving cloc k w o\l ld k e.e p slowe r time 
than one at rest , a rnov ing oscillator would osc illate mor e slow ly t han one 
a t r u st. The cliHc r t= nce is s ignific a n t at speeds close t o t hat of light ( 18 6, 0 00 
m iles p e x secon d). but d iifi.cult to d c· tect a t .lower speeds, ev e n t hos E:· a s 
s qcia ted with otd'ina ry space fl ight. E' or exa n 1ple , a clo c k which o r b i t s t he 
Ea rth a t a spe ed of 5 mile s P " r sec ond would los e only 0. 00 0 0 16 second in 
2 4 h o l,l r s . 

T he idea of t h e proposed ex periment is t o s ynch xoniz e t h e tim :ing puls es 
of two· higKly p r ·e Cis e oscillato r s , inject o·ne o f th t.!rn :l.nto orbit.· a nd t hen d e ~ 
te r n 1ine by c o n<p a r 'ing theh emiss ions whethe r t he one in orbit ope r atl:S a t a 
lov;e r f r e quency t h a n t he one on the g round. {T h i s pa ra graph is T.JNC LASSI
F)ED) 
(FTD: NO RAD) 
(SECRET :-..10 FOREIGN DISSEMINAT IO N :-- Re l e asab le t o NATO, 1\us · · 
~Z ) 

First Sovi et Launch of 1967 Is 
c·osmos 138, a Reece Satellite 

Cosn'lc>s L38, a military recot"l'.i'l. ais s anc~ sate llit e, is the S'ov icts 1 

£i.rst satellite of 1967. L aunched fro rn the P lesetsk cornplex at about l240 Z., 
19 Ja mt<~ry , 5, t c ar ries a rned i um -~· esohi.tion ca.mel:a s ystem and p1:obably 
has a n e l e ctronic intellig e nc e collection capabili ty. It will probably b e de
orbite d on ?. 7 January. 

C o s :rnos 1 38 's orbita l i ; .cl in a t it> n is :tbuu t b5 d t~gl'Ec l~S, the s anH.- a s that 
of Cosinose s 12. 9 and 136 , a lso 'launchod Irom P.le$·et sl<. ·· A ll oth er P lese t sl< 
la tmclH~ d r e cc e s a t e llites ha ve had cn·bH aJ i n clinat ions of a bout 72 d egrees. 
(NOR.AD ) 
(~:E:Cft'j!; 1 N O FOR E IG ;\J DISS.SM~NATION -- R e leasable to US, U K and Canada) 
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Nonstandard Atmospheres, as in US Spacecraft, 

Slows Learning, Adaptability, Soviets Say 


Sovid spac.:~ -mcd i.cine: lfterature has criticiz ed the US for s11pplying 
nonstandard atrnospheres in the cabins of manned space<;:raft , cla iming 
that such atmospht~re s cause metabolic stresses which adversely a ffec t 
physical fu nctioning . US da ta also suggests that und si rabl e physiological 
changes c an be caused by breathing nonstandard atmospheres , since .each 
con1ponent of the sta.nda.rd atmosphere a..pp~ar s to exercise its O\Vn i .o.· 
iluence on the body . In ::;pace Hight, thes e changes arE· a.dd itivc: to thos.e 
p c>sed by the Ltnusua.l spac- <:!n·d.ro n:ment, thus i.n c rea .sing tht· probabih~y o{ 
stress . 

T he Soviets also claim t hat the depressed physiologic al state whic h 
r es ults fron 1 breathing nonstandard. atmos pheres decrease s speed oi l earning 
i11 t h e face of new and UJ.Hlsual situations 1such as those which could present 
themselves during spact?. flig ht. They no·w claim to have e:xper:imental support 
fo r this belieL They report that mice wh~ch brt~athe-d an atmosphr;n:-e in which 
helil.:n-n was substitut ed for the nitr ogen cohten t but the oxygen p(~rcentage 
was un.disturbed: 

• Consumed rnorc oxyge n. 
• Expe rie nc .d a dc,crease of body temperatur-e. 
• Required more tirn~ to form conditioned reflexes (learning). 

After exposure to the modified atmosphere for 40 days 1 the mice required 
two weeks of exposure to nonnal air b efore biol0gical c ond"itions returnt'd 
to :their standard values . 
(C IA ) 
(ll l'C LASSl FIED) 

Large-scale Liquefactjon of Hydrogen May Be 
Pending, Possibly for Upper Stage of Space Rocket 

The Soviets a ppea r to be preparing to produce liquid hydr ogen on a 
lar ge scale, judging by several pi ece s o-f evidence . The lates t piec e is a 
l'<:! port that cryogenics ex-p~&:x·t V. I. Yepifanova h a d been. transferred fron·1 
M.o·scow Unhre.rsity to the Bauman Jnstit.ute t o conduct a course in hydrogen 
liquefaction and othe r low -ter.n.pez·ature technology. Yepifanova ea rlitn had 
beer. reported as sta.ting t.ha,t th e USSR would soon have a plant fo r large
scale p .roduction of liguid hydr ogen . 

The most 1i.ke l y use .for large quantit ies of liquid hyd ·ogen in the USSR 
would be as fuel in the upper stage of a space rocket. H ydroge n h~s g;reate:r
thru.st p er unit w e ight tha n. oth.e r standard chem.ical prope llants . Th~ ' US 
inte nds to u se liguid hydrog e n in the Saturn 4B which tvas ch:~vclop•.~d for the 
./'.ppollo manne-d luna r-landing prog1.·arn. 
(CIA ; NORAD) 

,j:_C_Q!H"IDE?<i Tb~ L)

b':{;J 7 seere~· , ~\.}' .Y ; -------------
'<:,~,~vj \VIR 4/67 27 Jan 67 

http:spac-<:!n�d.ro
http:sta.nda.rd


~ee~~--~~------------~----------------------~. . ~~.
x~secret .Jr'L·tiiiiiiiJ 

Solar Studies with New Radiote~escope Could 

Improve Flare Predictions for Manned Flights 


A ne-.v 2-2-m eter radi o t e l esc ope recently put into operation at the 

Crirnc.an Astrophys.ical Obse:n~atory 1n th USSR re:ported1y is b eing us ..,.d 

to study s olar emtssion s at 8-n'tillimeter -.va.velengths. US obs e rvation s at 

rnillirnetf'r "vavel ngths indicate~ that these studies could be u sefu l in early 

ckt e ction ()l solar fla tes .. 


·. F lan: (o r eca:;ting is irnportant in the schedulit1g of m ann ·d space 
fl ights and <:'> [ HF radio cornmun:ications, since the h\~ge arnounts of cor
puscctla .r radiation 1ncident to these flares <:lil>rupt HF :radiowave propa ga tion 
and could b.e:' hal-rrlful to men in sp·ace . 

The ne'\V .2.2- l'TH?te r d1 s h in the C:rirnea is an irnprov€d v<~ :t:sion of an 
instrumt:•nt of sirnilar siz e at s~rpuknov which has b een us ed mainly in the 
l\tnar and planet;:;.ry progra ms. Inrpr oved pointing and ·surfac;~~ ac curacies 
of the dish sb'ould ionable the Soviets to con<lnct highly accurate solar radio 
rnapping at millim e ter wavelenf?ths. 
(CIA) 
(GO!'~LIO .lP:\';1 .. \L) 

Cosmos 139 Apparently Another 
Orbital Bombardment Satellite Test 

Cosmos 139, which tht~ Soviets L.tunched .from Tyuratam at about 1356:S, 
25 Janu<UYt is. b clievt:d to have been a nother test of an orbital bomb<Lrdn•ent 
system , contra r y to TASS reports that it is an il1strumented scientific
r esea rch sate Ujte. 

Jt is not known whc~ther t he tes_t was a succe$s, A large nurnbr;:-r of 
objects «ppt: ared in orbit, sugge sting ~hat the vehicle ~"plqde~i aft(~r a r1 , 

t~xp<~cte d <'c ttcmpt to cle.,0rbit it. Ho wevo;) r, there is also q._p,ossib ility th~:t;: 
the explosioll D'l~ a..ppp-,:rent d isinteg ration \vas deliberat -e -- in a h:st bf p ene
tration aids . 

This i s beHe·ved to be the Sov iets 1 6th in a series of tests of an orbital 
bornbardxnent systen< which beg an in December 1965. The first 3 tests Were 
suborbital: the first failed, the second may have b-et:n successful, and the · 
third i s believed to have been a success . The next 2 t ests, which see rni.ngly 
\ve re intended to b e carried out to full orbital range, failed when the payload 
appan:.rltly exploded or disintegrated . 

.An orbital bornbznd:ment systeu1 would carry less de-st ructive might 
tl1.an an ICBM of ecj'ua l thrust but would be less vuln0ra:ble to d e t e ction and 
t1·acking by a d efens ive system.. · 

The data i rom the 25 Januar;r ~v~nt are still b eing analyzed . A iinal 
assessment of the operation will be s:;ove rcd in a later iss-ue of the WIR. 
(NORAD) 
(e:bGR£T NO FOREIGN DISSEMINATION Releasable to US, Ul< & Canad a ) 
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