e e L e e

R T e e

% v
e ke h
= e e e e




y Review

i

nthi

pe#rs':
S
ta

lete space technology

ring a2 comp

T

Brazil is not ukely to accept, France ap

L Although

ous about offe

|

I o trans

., seri

mi

ficant

.

t that could have s

'

reemen

igni
,

|

T

s
2

[

ra|

fe

Lo

tential,

'zpll.‘ﬁ” nch /.

T T
2 Bra

s of

T T
CRl

g ’ "é?h'no‘ N

Impli

SI SIMR 79-0047

|
|
|

30 April 79

LApproved for Release: 2020/09/11 C009629391




Syee L eo-

S

Py




balhstto-imssnle effort, derived from the French SLV W
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W || The French refer to this proposed agreement as a space D
i | téchnology agreement, although the zcope of the| ' . ..
L " technology to be transferred has riot yet been defined. IR
| % Ad 8 result, thete are d fumber of large uncertaintics| LN
31| i | assogiated with its pot ntial impact, In particular, we, A
e "+ “do; not kiiow which systems and subsystems of the . b
e .. satelliteand launch ve i};{%?Wi_llchtpally?ebroduced . ;;
Pl )'(‘3)i|)IfBrazil and which wi ngppupd by anegl The +- R
43/ full range of implicationspresent i clya " R
[

F result 0

o g

T ] T :
. The rbs!ulting SLV, however, will not be capableof ! - i
" launching significant satellite payloads. The payload | |
capability will be limited in weight and volume to. i
scientif:ic and sxfnall applications satellites. In addition,, "
applications é;agellita requiring advanced sensor tech- i | N
nology would further increase the satellite technology - ' Y

transfer requir‘;ments,: o
lire! RS

{ these broad lincertaintics.
o b iR N T

(b)(3)"
\E' i‘:lf
) SR : — ' — %IL
The SLV program would provide Brazil witha . Dol
o significant ballistic missile potential. A jointly ups |1 ! 4
graded versi'onfpf the French Diamant-ciass SLV, l hpty )
which is the?tybe of launch vehicle being considered, , f o ‘f;l !
could ﬁrwid@é basis for a short-range ballistic missile | % S I
(SRBM) or possibly a medium-range ballistic missile RN
(MRBM). If, in fact, French technologies and facili- |, ! : ' ‘!

ties should come to Brazil, the French would havelittie | | ..
influence thereafter on their application. Successful, | | I
absorption of this technology would continuetoen-. || 1 I
hance Brazil's regional prestige. Although noimmcdi-;j[ L

RS | ate threat, this development could generate regional |} | h i
N “anxieties in |th#‘long term. There appearstobenoneed ; | § W
el . for such a complete technology package, other than: P A ¥

Bgazil?? desirefor technological independence
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nuclear pfogram is now rcoewmg a great deal of pubhcf, '
cmlclsm and, because of escalating cost and serious. ||
crmctsm. there is the very real prospect that thc 2
rogrnm will be scaled down, although by no, 'means
elimmated At a timc when they are having to shave !
the oost\ol' the nuclear program, Braznlmn of! ﬁcmls‘ U
would find it very difficult to enter into a ma)or spaoe e
| echnology transfer program that ultimately ¢ could cos
jmore than $100 million.
: I':(.v{l;l -.1-
Sui‘,h 'conudcratnons do not pcrmanently rule'out a: ‘
mlssnle program, however, since there is no quesuon A
i that lts acquisition would fit well with Branl's sense ot;
' national pride and destiny. Indeed, as is the case withy
the acquisition of the complete nuclear fuel cycle. o
many} view such a capability as another of the ! ’l ; l L
T T T T T T ' benchmarks that Brazil must pass in its march to ! A
i f bl L i i ; FE 1 Great Power status. Brazil conceivably could still be :
udons( u’ndl 'egional mpact . .. }; g interested in a space program, if only to avoid | |-
[ HHW‘; i [ N ',foreciosmg the option of ha\fn its own mdcpendent

¢ Ighat Braznll is mterested m ‘undertak wcapons launch capablhty

épla‘ program at this. time. Thc outgomg" ‘ : T !
ddmnmstrati« ”, f Prmident Em&to Gelscl was | !'[ .‘.% ' For Braznl which faces no serious mlhtary or othcr ol
,' scarecly in a %'tlon to commit Brazll tosucha maj Secu ity threat from neighboring countrles. the mnl.-'f e R
“ efl‘ort The e\'Vadmmlstratlon of Joao Figuelredo is, .tary pphcauon of nuclear and space technology i

} finding it necessary to con-xntratc on domestnc eco--, probably is seen as something to prepare for cvcntually bl
on a oontmgcncy basis, but not as a goal to pursue on a il

3 romlc - and p&litical problems, aqd most likely will be
, very reluctant}td undcrta at'would be v1ewed as d ! pnomy basis. While such application of space_ technolﬁ i

"f major forelgn dventu e. : ogynaturally enters the thin¥i g of Brazilian | AR | REIRI! ;

,Js H til . ;l [EIR B N .l b policymakers, it does not appe. tobetheuppermmt

he gov«.mmc it wo Id find it dlﬂ'xcult to Justlfy a’ ;eonsxdcrauon at this time. Brazil repeatedly | has e !
i
i

:4‘
]

iy spaccp rog q , . ) Brazlhan pollcymakers eould o pubhcly disavowed any potential military apphcatlon -
Yt not pracnt thé p'rogram as J soluuon io any over-:; I ofi lts \nuclear program, and the Brazilians do not l' &
whelming’ ‘national problems. Unhkc the nuclear pro-. - 1 appear to have any weapons development program i
gram'. whlch‘ {’va’s unvuled agamst the baceround of 1 ' under way. Moreover, Brazil's nuclear program sy
" looming Brﬁzﬂw én crg;'v‘(‘:risis,a spacc program betdla already lagging well behind what was initially planncd il
. addresses no érisis=- agined-~that would,. "j; and the Brazilians recognize that it will be a long time |
W sen I " before they can even think of having a warhcad-— . gl i
I !' 1 ] 1|ll % e R a4 much less one deliverable by missile. They also-| [
| Mor cr. Brathan recogmze that, even with a major agrecment it would

" more eomphah'ted than at jﬁny ume in recent years ﬁonz time—the late 1980s—before they could:
“at the very le#st decnsions 'of such magnitude will need havc

y an indigenous missile with a nuclcar warhcad
- more broad-w ed. supbo tthan Before The mlhtary & rcady for testmg{ ‘ L ,, i
regirne is Lj“&it'n“m tted 1to mcreasmg the! lrole of P . f , ‘ r oy
cmhhns in ﬂ onal docmionmakmg and, ‘while cmhan 0 R v
“inputs will nom' neccssarily|be decisive, any major new
undcnakin&' xé likely to bb' subjet.lt to consndi:rably more -

slic serutiny ’ﬁhd debaté. deed. the vadntcd g
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'commttment thatxl

‘ apace program

l,adaptable to milita
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A r ¥ : ‘, l‘ : Iy ‘ .
Il‘ Brazll wele to decld : ahead wnh nn agreem"n
wlth Francc" iti |s u

,for_mahzed before ia

1+t

nlikely, nult anylhing would be|
979. Tl'hts would gwe ithe new -

‘ lnnvolvrd inthe kind of | ;| !
] phed ina Brazllian-French !
ecision toiaoqmre space technology °.

rl' dse 'n‘rould ttlmost certainly draw -

T

41" strong criticism oetlﬁl;anl from Argenttna ‘and other
Fies

' Latln American

: It is equally oerlaln. ow-

B ever. that { this critici§m would llav'e little, if any, | ,{:
i umpact t

1 1k ,~ i i l .
5 ;Before slgnmg a‘sH uc\l h ”Io‘gy tran ifer a\greemen .f .

Brazil would try to

ithe-art tech'nolog:/, apd the transler of s much gk
‘,expertlse as posslble

" carhe to vie thls
‘basically. obsolete

i quickly lose intert
substantive'and de

probably, v‘vc{)uld P

France slmply pl‘o\m;ieU launch servxces l'orla Braz
] é& are avarlable elsewhel'e and

satelllte Such se
have not’ mterec

probably would nd‘l

betng ina posmon
on thetr ow h by th

agreement l‘l’ht 'd&tre for t|Jue lhdependgnce

charactenzed then‘

sophlsttcated nucl It/ lechnology;
¢ason!| At it would

e o8

Py 't‘ pr&lslons specifying state-of-
{

I’ll[ the Brazlhans at a later ttme ,
l'tlcular French SLV technology as

llré'ao'nd dl | 'they would probahly
El

r enlnore.‘ thelr need fort b
trattvle technology transfer l
e anyl agreemeht to have

“l to date. iThel Braznhansl

en[he satlsl‘led with! a '!'tumkey i
operatlon" on lalx c ;l'amlll.lés.lblll wouldimslst on v s;

\l}l‘d SLVs dnd launch fac\lxtles i
of any technolcgy transfer i
ha

technology. It
"’.Kbecau'sc of

Weat Germany s the prolnston

rel‘ully \the Braziiian domes- )

1 j hquld propcllants, nor have they any background in’
b productlon of liquid- propellant engines. For Braznl to

:,T:echnlcal lmpnct

SUEEN| | ,
l - Space Program

Brazll has ‘tad an active space program since 1961, "
The ooopcratlng civilian and military institutes have
g been able to develop a series of small sounding rockets.

The technical knowledge offered by the French would | i

“be new and not all could be absorbed quickly, ! - . |
ecpectally ltqmd-propcllant booster technology and - ! |
guldance-system and satellite-manufacturing technol-
cgy If the French moved to make the facilities and .

: ‘techmques avanlable to Brazil as soon as possibie, it .

|
probably would still be the mid-1980s before Brazil }

' tlld produce an indigenous SLV. : 2N
i

|

! ]‘ g : | S
Brazll has lleveloped a series of small solid- prOpcllant
soundmg rockets Sonda 1, Sonda 11, and Sonda I11.,
'rhe largest ‘of these, the Sonda 111, cancarry a So-k 3
payload toabout 500 km altitude. A much larger |- li !
aoundtng rocket, the Sonda 1V, has been in develop-: ‘3 ‘

\ment smce 11975. Initially Brazil thought it might be ll

I,
i

s able to use the Sonda IV later as the second and third
stages of an SLV. This idea apparently is part of the

broader French proposal bemg consndered

' ni ! i
e Although motors for Brazuhan rockets are cast il in l v
i facilities i in Brazil, the propellants reportedly are " b
i acdutred from Italy. The largest motor currently | |

b

e |ength Brathan rocvets currently do not have thmst|
iy vcctor control The sccondary-injection thrust vector

pe oontrol offered by the French will be adequate for the i
It Uppcr stkgc application, but Brazilian production ¢ of [
.- some of the components may not be aoqunred qun.kly o B
blhty to 'absorb thxs technology. , F& i
‘ lts in the n’luch pubhctzed il I

Z i The use of la liquid- propcllant booster—-l‘or the l'irst“l ',
; i;‘sta;;t=~--—-would be completely new to the Brazlhansl ll 1|
. They have not worked with production or storage of

Nt

i' have an lndigenous liquid-propulsion capability, a

l comprehenswe transfer of this technology would be 3
»'ll necessary including facilitics forteats.productlonl nd
-“.‘l:launchmg ‘ i !

I

3

lﬁ” produced :s the first stage of the Sonda 111 (0.55: mctcr g
: flﬁ;' in dlameter and 3 meters long). French-supphed l i i
' “ technology. ‘probably would help Brazil increase the

ih motor dlathetcr to 1 meter with some increase in | l «1'
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“ e “", ndigenous satellite gevelopment - 1y ,’-' Payload Range Curv afor Possible’ ‘ '|i |
i capab y.'{ devel ‘ Brazlllan SLv Derlved Mlsslle System A

! including's mfl
2 1’ B H

g1 ;
: f‘!‘and teéhnolomes for production
' ﬂthe baslc omipone £ éxperi ental rslmpl
cnenuﬁc satciliies. these t hnolo&n
sorbed within five yearle r

' oomplexlt iin "“m real Braz:han expcn}ze ocould be
ca

5 IOQ: © 1,000 2000 3,000 40001 .
; et * Range (km) e

'For a theoretuca| three-stage. 50.000- kg SLV capable g
._of placing a 300-kg payload into a 700 km clrcular orbit..

"Labsorbed th‘*u'maljm-ldxfﬁculty i ’ L]
cc zed‘oomponcntswxllreqmre,, kN NIRRT

s
it
i

4| ition of some specializec
continued Fren"c'éﬁ assistance, This'is particularly the 'l | . \ o el
! ‘The upgraded Diaman*-class SLV could bc a basns for; "
i the development of a ballistic missile. The figure’ {' By I
R deprtﬁ the range and payload estimates for a theoreti-
' Hlstoneally. gdé t é - cal missile svstem based on an SLV capable of placmgl; e
asslmllated ml ‘ﬂ  count oot iifa 300-kg satellite into a 70G-km circular orbit. i ~! : .3 i
2l “ “ b PR T e Howcver, beyond the development of a warhead that
\ i,sn’le }!’o al ||| Ak i| k| would fit the weight and volume constraints, Brazil, '
Brazil has rio bdllihtié missile pa‘ ili 8 ime. would’ as already noted, have to (1) develop a sultable L
j;has dcvclopod W'%’r’i&' ot' small amllery rockets ‘based .‘rocntry wvehicle, (2) possibly make significant modlfi- i
. 15:on its own sou‘n n : k ts <The dwgn and productlo i catlons to the SLV structure io support the mcreased A
of the amllcry *ﬂ fe ! payload wclght and (3) acquire or develop a suitable |
mstltuwa that dlé ¢ ockets _ guldance system. Any indigenously produced missile !
JLIEHAR H »i Tl H‘ M & o | ' -'oould notbcavallable before thc late 1980#
‘.T cern from/the US ‘hlcyv:ewpomtns’ ;w,}. P T
: hig iven the Eapablhty ‘The propulsnon systcm of the proposed SLV mcludnng i
its propellant. could be suitable for a ballistic mnssnlc. b
bllit ddﬁ‘ 'e it , gh som Althoﬁgh it might be desirable to have an all-sohd-
o‘logtw-[-t applice ‘ y weap-. | pmpellant system for greater mobility and storabnhty. ]
would g be/acquired or dcvelopod '+ the combining of liquid- and solid-propellant stages i
'AW !h ' 1&' the SL l’w" ald have direct il ‘could still provide a viable missile. However, the liquid-|
' 1ballmnc mlsslle the 'gﬁidan‘cc system propeliant stage would make the missile less mohlle,
i joed in zil would hhve some:.| credteisome additional storage problems, and nmpede
N ;r‘ hnoiogics for reentry-vchncle 3 the m|sslle system reaction ume. i,
L dwgn and mathﬁals would still néed:to be déveloped ’. SN}
There is alsc '”podk'b hd' th t'the § tructi.ire of the SLV S
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e susceptibility to in

; . directly affected by the'Wpe and qua
o system made avanlable

fbdid
4

head tl: > .’uu\danee-sy ‘
most er’w cal, The ty ype and quahty
stem hav‘ ‘[" dlrecl’ |mpacl on the
'accuracy and rellabnlnty dl't 3 Kveapon tyste LA ]
ebmmand gundanee system |!'u'vhlle suntable for SLVs. is
‘hot deslrable for a‘balllstiicr % :

IH
crfvx r’"
everf are apphcable to both
pntenual that the future SLV'mlghl
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e ality of gu
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: Nuclear Weapans p 1‘
ﬁraznl has very little mdléd
‘ comprising only basic reseat
eenters. In particular, Braz eapabllrty to
'materlal.essenual for nuclear i

'roduee the fi s.snl(:|
weapons. or to eongtruct ﬁs ‘r,lmtena proonct-(on

he Frenc‘
]

y lear eapal)lhty. i
veral research

bl e

rmany i
; |'lfhe accord incli des
hchmem and fo

l!

N gebate in Braznl ‘because

% by West

" ' whxeh would

' l9803. but any such facili
. of hidi

the

Lol'theleos and becall L '

razilian scientists feel that Braznl ls a gumea piz for
tl\e unproven Becker Jet-noizle ennchment teclmol-

. The, plans now call fo '

' heonétructlon of only a'
slnall series of enricher ) enough to produee even +
reactor fllel——bw 1982 ‘a

f a‘small mmercial | |
plant by 1989 The commercial plant

ennchme nt plant h

f will be under jatm:t safeguarlds and could not be used toI
'y "produce: weapon-grade male

wlthoul maJor plant i
modlﬁcation or batch rec%h gof matenal elther of ! l
an obvxous abrogauon of mtematlonal
al‘eguards. ll may be posslblc for §r~7il to deﬂgn and
3u|ld an independent jet-nozzle plant by the late. ]
‘ l?ullt bel'ore 1994'is'to be
‘guards. and the dlff' culty
a clandestme

ternational
uch a facility, would dlseouragc

1\ The Becker jet
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jet-nozzle ennch process whic

any, i ambletn.'

! entichment e
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A pllot spent-l‘uel reprocessmg plant is now scheduled »

Coiwill dehver

nertial syslems. how-" 1"
+herefore. any weapons 4

|Such dwersnon. ‘again,. ‘would be an cbvious abrogation .

iR consequerces of such abrogation, it possibly cou d have . ¢
e enouahmlm for a nuclear devnee by

'f»:}[gg ;‘ .‘:v; ;- | i l -

| /| We have no reasen to believe that Brazil presently has -
. la'nuclear weapons ‘design program. However, despite

nucledr a agreement which "
June 1975 eouldl

r spent-fuel ,

.1",iil b
l e { ! l [“
ubject ol' heated l g

:f‘ | fissile matenal sltuanon of Brazil, it is clear that a | i
l f

o

evlen if |t is built,

|a to be supphed ‘ f :
preeees for uranium
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for eompletlon in 1984, with a larger plant probably to -
come in the Iate 1980s or early 1990s. Thus far,
however, not even a site has been chosen for the pilot
plant. Nor[ is it at all certain that West Germany ever

the plant. If the plant should indeed be
bullt. it would take several months to produce suffi-
cient plutomum for a nuclear device, even if the entire ;
" output of the plant were diverted to such an effort.

of safeguards. ll‘ Brazil were willing to accept the

1985

its lack of: muclear iexperience, there is little doubt that
Brazil has the basic technical ability to design a snmple
implosion’ devnee. if & decision is made to do so, and to

| manufacture it if and when plutonium becomes
avallable.,Development of the device into a weapon i

the 500- to 1,000-kg class suitable for delivery by a

' ballistic mlsslleI would he a much more demanding
task; 'but not necessa| ily beyond Brazil's capabilities. ,
Weare not now in a position to offer realistic estimates
‘, as to how long such development might take. Given the'

: ! useful weapon eould not be available before the late |
1980s at the earllest ‘We very much doubt that Brazil |

‘would undertake development and deploymentof = !
implosion weapons without at least one nuclear test.”

i
!
4
4
i

R The vtaek of developlng . weapon would be greatly ulmplll‘ied nnd
| the test requirement possibly obviated if Brazil could pursue gun-|
}l assembly designs, Such deelgns are pointless for Brazil, however, 8s

| long a8 highly enriched uranium is not available there in quantity—a , |* j
J ‘condition not Ilkely to obtain for the foresccable rutumi i
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