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(2)Robin E. Méser: ‘A Fly in the Ointment’: Apartheid South Africa’s

Transnational Nuclear Network during the Cold War, 1953-1976, ©

2024 The Author(s). Published by Informa UK Limited, trading as
Taylor & Francis Group. Published online: 17 Sep 2024.P11
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(1)Thomas B cochran,highly enriched uranium production for south african
nuclear weapons, printed in the united states of america, global security,
1994, volume 4, pp.33-48

(e dsgana &y Ao opighagh (B VAV Y ale i B lgl) jaiiall cia (Y)
(a9 Sraindl Jadl) aaliag sligud) Anle) Goda o £ BA Ciagy agud) (piial)
o Banatia JICal Grainl) Juadl) daglia B Lygaa Lt el ¢ s O 4S8l 0
glad) YA (e dabecal) daglial) ) V140Y ale haall Gluanlly dualuad) Cilalaiay)
147 ale (gSual)

African National Congress, South Africa: A Short History, The Publicity and

Information Bureau African National Congress 49 Rathbone Street London

WI1A-4NL 4, pp4.-
(3)Thomas B: op. cit, pp.33-488
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A Gl QRIS Fay dala (polas Bae] Laliial
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Anna-Mart Van Wyk: South Africa’s Nuclear Programme and the Cold War
, Blackwell Publishing Ltd , Johannesburg, South Africa, ,2010,p563.

(1)Albright, D., & Hibbs, M. South Africa: The ANC and the Atom Bomb.

Bulletin of the Atomic Scientists,(1993). 49(3), 32-40
(2) Ibid.,P 32-40

-=\YV.



YoYo gl (19) sl (F¢) alaal) Uy ) 4S dae

salic lghas galaall @il ulil) Jgaadl Wil Gigia dlgy Jiaiy
G o Bl AE) cleliall 4 e cinnY) (Ko ¥ Gl
Cuen Bfie Labiw Ao e @il O ekl ) 13 o Y] L0l
e dan Lo sag (ALY (graind) Joadll dagSa giiss ) A peaial) Siluboud)
S alad) ekl e Galam Allia (gosill Jlaall & Al il sk
e s L ol i) Pl dgihasl) sabud) ibles a8 Jal galay)
cAolae duggh Anad Ay el mgela maliyy 20 8 L) Cgia dagSa )l
o Olaall ST ae casiholl s ol pela o GulaY) S cSs))
UM UR DL Y95 RS PRI S DU SPPI( N CLUNI R NP [ ERINRFC
M 2ualodl Zugall ol yniall

dade (aleY Ganade g5l malinll ol 5y Sl dnall claslil a2
Wil (& jSae iy dia 15885 Gulsal) cudhally cpllaall e nall oY) i
) el dusaly A Cise ma alindl sk (el 8 gl 13g) Akl
e Ly gyl iy al Oy (s Biians A Sue Calaal 3gag Jlaal

ehy esb¥) adlal) oy ol Gl Slite e 5Kl Asydl 8
S s ol Ll g ol ) lally L (9 dsall Gale IS galipd)
Bl sk o) dasSall @y 3 callall 8 AUl llu) radl gag cdadil
Gosnd AlSa) (8 el s ) Ll 8 Gatliiad Sy IS8 38 Ll

Lagad DLl 4jra alaill Lap Gy Lialledl Gl 8 Craddl) agail)ol)

(2) Monica colenL South Africa, .routledge. 1961,p 17-18.

(2)McGeorge M. Bundy, Danger and Survival, Choices About the Bomb in
the First Fifty Years , New York, Random House, 1988, p. 125. , -
Toronto, Lexington Books, 1990, p. 273
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d;ul (4.'1 ce\‘\'ﬁ« eLc ‘5@ ¢ Lo 43).119\ z\._gjjﬂ\ aaldl u;J:‘ dnlud) C'_ﬁ\)!};ﬂ\ (e

sla & Laly o) & cilahat dacdy dua ) AR A aag aadall agail)sal) cuads (V)
i) 5 ) Aligal an uadial) agail sl addi (Ol (& Clabaslet dudy )
gl b aadiad ) ABal) Z Y (el Jolial) dslica A YO o)) days il
Robin E. Méser: ‘A . (o kil gilgall cuadd ol ge aujall. dygsill Aalu)
Fly in the Ointment4.P11

| https://defense—arab.com/vb/wiki-defense: pmuludlly gl3all ol sl

(2). Newby-Fraser, A.R., Chain Reaction: Twenty Years of Nuclear Research and
Development , Pretoria, the Atomic Energy Board, 1979, p. 5.

(3)Zondi Masiza: A Chronology of South Africa's Nuclear Program , is a
research assistant at the Program for Nonproliferation Studies. He is
currently a US AID/Fulbright Scholar at the Monterey Institute for
International Studies, The Nonproliferation Review/Fall 1993.pp7.8.
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(1)Albright, D., & Hibbs, M. op. cit, 32-40
cEega JBINAVY GV claua dal oo Jualdil) e el (Y)
Albright, D., & Hibbs, M. op. cit, 32. (3)
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(1)Robin E. Méser: ‘A ,.P11 op. cit
| https://defense—arab.com/vb/wiki-defense: g.luilly g ldall ) saiiall

-=\¥Y .


https://defense-arab.com/vb/wiki-defense/

YoYo gl (19) sl (F¢) alaal) Uy ) 4S dae

Cin LA shs L)l dalsall aal OIS (gSuall Y] AN o) s
Oo Al Wi Gigin Ciagd ccbanadl Qi dia L Augeil) ALl ol L3
A 8Y) sangll daliie LK &3 (@) AT gy A L Aaallad) (g5all B Sy
s JE Y A gl Dl g diled il s IS5 L(OAU)
LAlEy)

Dl sasiall adY) cusgh ((gpuaial) duadll Db o 1) calad) Gt 8

Ve IS8 malill w3k cbismand) lsh L isin M 3l e Lesh
LSl By . (@LYIS shaia 8 dugst ulad adse sl b 43950 &l
M Galle Gume AVY ale b Aol chlaial] cNISy JE e @dsdl
LosSall calls celly aay Aagill Wilagala o Al Lasgdl Gigin o Jaruall
gy ST (oS 55 i clsaty cugpill bl ki A Cupainly Lisatia

) i) a8 cilehpall selas e 13,
P LA Ggia ) gy Jlsad) Jga  LalS

s cileas 0S5 3 LaaY phd luag Ll Ggis degSs @Sl
b AnsSlly Adond) L Seall Clgall 3smgs Byglaall Am V) Joall (e dlaina

255 o Ll igin 0L8 el IS gl 13g ol sl ) Wil st

(1):1bid.P11 .

| https://defense—arab.com/vb/wiki-defense: pmuluilly gl3all ol sl
Clasad) Chaiia die AUl qaiad dikie b LY Ghaiad) Sl g (Y)
Casaly dlledl) Wgils Yoad) Aga B Alal qall iy el e Yead) Jsuang
ale agiall LT LS lgae i Al dasSa uSile aSa @il Algy LIS 3 Ygad)

= \YY .


https://defense-arab.com/vb/wiki-defense/

sl amdly) daaa slead Ll L8 Cagia B dag sl culaslly cual

Bl el Ll 3188 Lay agdl (gl LAugsl) AL oDl e dealy BB
GLEY) DS ey Al axdiu W@l sslaall Joall 23gs DS (e Spaiaa dugys
ra @Sual) daall CullSiy SRR ) GusSlly udsull Lganigas Jsall s3gd
oAl OIS Ly cbind) agia B2l dawally VOGN dadiye 095 B L) g
Lt Cagin dagSa Caglie i Lilia) Ll Ll g o8 dggill daludll ilal
ad¥) chlae¥) o s Olaidly "bals ase e Uil puly Gl agaa e
I Aalgll Jalgall 2l culS Lgilad Jald 336 39ag enl) e daalil) dySuwal

Ogg dalid D) e 5)08 Dliey Ll igin 25ga 3iad

O L sl mlaaills alaia¥) ) Lindl Gsin s Al Q) ag

Blaa oae Lo 1) Landl st 4] ol 25 AT 0585 o (S At 4L
Ondaslaall haat ga il Gapall ol Ohall ) s () IS
Ol aalse () Bgladll bl G aaseld gl aeaal) o L) agllds
Coall dlls b s of oS Bpsal) Lgeill Ll ol saeliaall agl pai

oy BT lgida cad cils A Luali Ao cuall S5 of Lid gia célag. Vave
Llaal oa e S) Yead) ) Lgdan Js3al ) Lgads Laa Lguaall Ja qual) Jaus
(Sl Jldll s A<a) Saaial) cliglly Al B lgiBaal mllaag alBY) gial

dihiall B LS dalgi DA (e agal) cialil

Foreign Affairs (“The Soviet Union, China and the West in Southern African
,1976..”

N80 Gac YAAe daple Avanadl [ Adgall dabud)
(1)Lucky E. Asuelime: : op. cit,.P108
M) Cmailogl) Cilagiaal) (e Ogoady (LA qpia B Ade dogana 1A (V)
ale ((14) aaall : Al el Laa AN 0Y ale b rmllall slagh) () () lsbag
LOF LacYaNt

- \YY.



YoYo gl (19) sl (F¢) alaal) Uy ) 4S dae

Aalu) sads 8 @iy cndll o bl She ool @llg L ASaS)
S Bsdall miti e S plyall 8 i L 1Y) Aidgal) Clill aia dugsil
ehleall ol 2 o (Sar Lggill Aalal) Laadly copalbian) o) Gaiyoe o Yonil
ANy ¢ laall S Q) it G Lo il Cligiy i)l delay
Sy L) daads doalil) clasall s aaiid of (Sar dggill L Gl
sy 1aa oSy oLl Cigiall daelially 4a€al) slaliall aca dualal] culgall

(\) [QAEL X}

P aband) (gl Cauad @ WG
O oSl S a8 clega Bila IS8 (gSuall Y cibliel of cpa
Gisia Bl S Lles OIS Wi Gagia 3 Agsill Aalu) LAl ) pdll
leiign Opend Jie LfSue e aheY dgel)l Dbl dadia) Ligd)
O Lall Jsall olad culasbiall Ladsi 5abys A V) Joall e () oaglatl
lealasy yglaall i) Joall Sy o 4l (g dugoill dalal) o 5yl leki)
dalad) (328 (e L) Qgia (S Laa clgigalse o 165y aaey Aty alell
Db alasin) Lo oSa gt Bslaall Jsal) ae dbiional) i) ciliaglaall
Lillas s dualiy ccnrll a igg DU gl L) Cagin b Lagsill AalY)
colaill clalaiad) e cangdl of Jaagl QU Jue Ao Lasidl bl

) S 513 (n Aage W jeill Aaglues dyy IS YIS b gl

Voo oo e bad) aasal)  Juls aas dalai(Y)
(2)Lucky E. Asuelime: : op. cit ,p11
b g (V4YE il Y B Alg) i( Jimmy Carter )o¥) JilS " e " SIS (Y)
AAAY VAV ale ¢ Baaial) cliell Nl pulil) Q) cuaia Jid (il

-\Y¢ .



il sl dana sled Ll L8 Cagia B dag sl culaslly cual

o Lgetl) Aal) Alasanl angll DA e) gesill Hliadll dulial) 154
leallas cpalbi Jolas o L] caginl (Kar clgalssind ge g laaYl el
al) g Lol daglisal) DA o Aabiial) EiaY) g Lalea®Y) ol dacld)
o sl Npai¥) (505 oF 3 dal Lind) st Bald culS Ly Ly
pe Al Cilinglial bl iy allall 8 DU DlSa G5e3 Y) dagoil) Aall]

) W paall saa¥) @ Wil Jea Ll Byglaall Joall ey cajall

panalis Gt 8 i perall Jlaall 138 8 A Sl sl of malsll (e

Lo gdlenl ol LeShias ) duboad) Gaail) Bgals dueliall HLaY) Yol
G By el Bigal O @dllly JAY) Clall mld e lud Lgia S ole
G oehaall asl gl aa 1 A8l e Aade Ay carly sl Al W) Jeass

ClaSl el (8 cblnd) aB aast e £l BBy avatl) 858 elesY)

LS My L) 4T 38 Lo AN aSla cuaie Jid hlRall qall gde sag
dldand daall Jugi Bila Ao Juan Yoo ¥ ale By cAlully B aay dalad) Blall b Uad
PSS b

Clualgl) (b Jas g Asilill daal) G AAT 2ay LKl Aad) () SIS auall
pid . lagad) Jol) g0 OIS G Layga ) g VoY ale B duadl) e Ayl
LAl 2 5y VATV VAT ale G b AN R Eaendd) Gudaa B IS
LAY 3 paile JLS Glad) aSlall aja G 14V ale b Laayss aSba
Lagma LS 6 ad .Y AVE L) VAV (e aSlald) coiale Jicd Al dhaljianl)
Al i S 40l Y] VAV ale Al QLA & Al iy B Lags s
LeBy G ogand) DL Gy SIS ajp cdalad) CLATY) B L CLATY) Al B a)dal)
e Ayliie LA B 36 M
Y4 g e Your o ol e agpm® ,Yh o qua Agd slin daasi SIS e Siia

https://Wwww.noor,ae dsludl o Y+ Y Yo [1[YY &i)li.
(1)homasB.: op. cit, pp.33-48

=\Y¥e .



YoYo gl (19) sl (F¢) alaal) Uy ) 4S dae

o2 Al Y Ak iV g Lanyall Jsall o alall ey e licall oyl sSuse b
Joll G Bpeell clgall 0pan L e el 8 aaes Jull ey il
shaa b U il Chalaind el e Sdsad) 2] Ple) Jie Lesiial)
SO il Qg 8 g)ledIS
D dag ol Aalul) pught ) ol Al Laidagl) Jalgal) :lad)

) Jalgall (83 cclimad) b dugail) AaluSl Lgnaliny L) Cagia il
S ghsll all sla Laxie i) ) eain (S dasSall Cilisa e
Mee¥) sa ) Wi cgin dubine 8 L35 Quleall sl oIS cidalud)
BLaYL ) EA dle llaaY) 8 sish an oSl ibgl) Cjall Jaly i)
Ui bl ciall LesKa cilS ¢ Judgull Oloanlly Liesadll (o anis )
Grainl deadlly Jad) S (qilsll 3 L (graial) deadll Ll Ailuay Lol
M sidagll i) Sl paen e dila il o

slig DDAl @y 8 Lay @) €A ale aay il Cgind (€aal) gl b

ad ol L cgpaiall Juadl) alail 220 disjlead) il dage Al
o G Gagiall Guall €5 Jean ol dam dasSall JE e e
slo Blaall dudy 8 maaly cdalalall claagall ) Lol Zaylal) claagl
Gigial pathyl) 3agil CulS Daallad) Lie guill o o 3dle duiajlaal pady Sl
SV Laliy — oyl e S Al pllias Loadd DU 8 & e <L)

duc gt ey Dot Bl idgedl 2aY) SSlall gl (el elydasial

AT Ga MY e s el dubud) (V)
.\"ua‘m (Y)

-=\¥1.



sl amdly) daaa slead Ll L8 Cagia B dag sl culaslly cual

Jel 8 Al gl ) e Salu asad (e A3 OISy Duallal)
O Vo s O (B Aty Omidl agiall Culggaall gal IS ol S
) e i) (e Gagall cllbaall cigind Gua oY) dgal (3Uas

Y A (8 Gy Duaie degdll g Gl o) mi s Lee

dadll o (gl ali e cpmnll S35 ()L dagll Q) lgaay 1 (g5
Aol Aalpy cnldly L agSall Zoaly L) adel Gl Gow (IS dusiti (5yeniall
gl alll b adl (goall Jlaall A Ll Cigia g lalad Joa Baaiall
e Lule)) Ggall (graie Hlai IS e gy Addaid) b Dhadl <Y
Bapla ol GAD low cBugd Landd Jilag aladia edlaxicdy Sl o s lad)

il G Jals asfilisalg aallae e alaall

Llably Jolia) agilsdd) cuadil Soa) Oglal) i S ) gaall
a4V VA EA) (s)lan)
Pl B g Y Banial) bl alaia) clud

s ashyloall Cavadtl Linjdl Crgia dag€a 3:K5aY) Basiall bVl Caaads
PN LD el Jlea) (Sasg Liaidy Jelie kit die

i) bl Yo

LY Ladail ajlai @A) (speainll uaill €0 5eY) Basiall Yol el

39alld | lgats Aalaiall dg0s Hsla A Aule ulielsi L il Cagia 8 clian)

(1) Mitchelll Reiss, W ithout the Bomb (New York: Columbia University
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(2) Ibid,P 192.
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Foreign Relations of the United States, 1949, National Security Affairs,

Foreign Economic Policy, Volume I, Resolution Adopted by the General
Assembly at Its 254th Plenary Meeting, 23 November 1949.

GEORGE T. MAZUZAN: CONTROLLING THE ATOM The Beginnings of

Nuclear Regulation 1946-1962, Reprint Date: April 1997 ,. Printed in the
United States of America,p77.
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(1)Foreign Relations of the United States, 1949, National Security Affairs,

Foreign Economic Policy, Volume I, Resolution Adopted by the General

Assembly at Its 254th Plenary Meeting, 23 November 1949.

(2)DAVID ALBRIGHT WITH ANDREA STRICKER: Revisiting South
Africa's Nuclear Weapons Program: Its History, Dismantlement, and
Lessons for Toda Paperback, ResearchGate | Find and share research—
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(EXECUTIVE OFFICE OF THE PRESIDENT NATIONAL SECURITY 1)
COUNCIL WASHINGTON:memorandum for tse national security
council subject: march 28, 1958 monitoring a long-range rocket test
agreement reference. david albright: : ibid,p12.
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(1) foreign Relations of the United States, 1977-1980, Volume XVI,
Southern Africa, Memorandum From the Ambassador at Large (Smith)
to Director of Central Intelligence Turner.

(2) Zondi Masiza is a research assistant at the Program for Nonproliferation
Studies. He is currently a US AID/Fulbright Scholar at the Monterey
Institute for International Studies.6.
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(1) Fjoyd L. Culler, Deputy Director, Oak Ridge National Laboratory to
Robert Upchurch, International Security Affairs, U.S. Energy Research
and Development Administration, enclosing description of Safari
reactor, 17 August1977, Business Confidential.

(2)National archives: COUNCIL SUBJECT: March 28, 1958 Monitoring a
Long-Range Rocket Test Agreement REFERENCE: N8C Action No.
1958-,p15. VY0 Gac Gl aa jall 1 s v alisl

Foreign Relations of the United States, 1950, National Security Affairs;

Foreign Economic Policy, Volume I, The Secretary of State to the South

African Ambassador (Jooste)
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GEORGE T. MAZUZAN: CONTROLLING THE ATOM The Beginnings of
Nuclear Regulation 1946-1962, Reprint Date: April 1997 ,. Printed in
the United States of America,p77.
(2)Foreign Relations of the United States, 1949, National Security Affairs,

Foreign Economic Policy, Volume I, Resolution Adopted by the
General Assembly at Its 254th Plenary Meeting, 23 November1949.
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(1) Agreement modifying the agreement made on July 8, 1957. Signed in
Washington on June 12, 1962; Effective from August 23, 1962

(2)Foreign Relations of the United States, 1949, National Security Affairs,
Foreign Economic Policy, Volume I, Resolution Adopted by the General
Assembly at Its 254th Plenary Meeting, 23 November1949.
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(1)Foreign Relations of the United States, 1949, National Security Affairs,
Foreign Economic Policy, Volume I, Resolution Adopted by the General
Assembly at Its 254th Plenary Meeting, 23 November1949.
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(1) David Albright : op. cit,p10.
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(1)foreign Relations of the United States, Washington Post, How West,

Soviets Acted to Defuse S. African A-Test, 27Augst1977.
(2)foreign Relations of the United States, Washington Post, How West,
Soviets Acted to Defuse S. African A-Test, 27Augst1977.
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(1):https://nsarchive.gwu.edu/briefing-book/nuclear-vault/2023-10-
26/discovery-south-africas-secret-nuclear-test-site-august-1977fjhvdo
oV 4eluli2025 5/525 %

(2)New York Times Comment,:_Memorandum from Executive Secretary
Peter Tarnoff to A. Denis Clift, Office of the Vice President, enclosing
intelligence report, “South African Nuclear Development —” n.d. [3

May 1977], Secret.
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(1) foreign Relations of the United States, State Department Acting
Secretary Warren Christopher to President Carter, 8 August 1977, Dec
31, 1969.,

(2) foreign Relations of the United States, State Department Acting
Secretary Warren Christopher to President Carter, 8 August 1977, Dec
31, 1969.,
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(1)New York Times Comment,:_Memorandum from Executive Secretary
Peter Tarnoff to A. Denis Clift, Office of the Vice President, enclosing
intelligence report, “South African Nuclear Development —” n.d. [3

May 1977], Secret.
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(1) Frank V. Pabian: South Africa'sSOUTH AFRICA’S NUCLEAR

WEAPON PROGRAM: LESSONS FOR U.S. NONPROLIFERATION
POLICY,, University of South Africa | unisa - Department of Political
Sciences. D Phil ( International Relations,p3.

(2)Ibid ,p3.
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Agreement modifying the agreement made on July 8, 1957.
Signed in Washington on June 12, 1962; Effective from
August 23, 1962.

EXECUTIVE OFFICE OF THE PRESIDENT NATIONAL
SECURITY COUNCIL WASHINGTON:MEMORANDUM
FOR TSE NATIONAL SECURITY COUNCIL SUBJECT:
March 28, 1958 Monitoring a Long-Range Rocket Test
Agreement REFERENCE.

Executive Office of the President National Security Council
Washington, MEMORANDUM FOR TSE NATIONAL
SECURITY National archives: COUNCIL SUBJECT: March
28, 1958 Monitoring a Long-Range Rocket Test Agreement
REFERENCE: N8C Action No. 1958-,

U.S. Department of Commerce: - : NUCLEAR
DEVELOPMENTS,P39
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The West and Nuclear Experiments in South Africa
between Pelindaba and Bilondona Zero (1948—-1977)

Asmaa Mohamed Ibrahim Al Toumi

History Department, Faculty of Human Studies - Al-Azhar
University - Tafthna Al-Ashraf

Abstract :

This study examines the development of nuclear activity in
South Africa between 1948 and 1977, a period that witnessed the
establishment of nuclear reactors and the conduct of nuclear
experiments with Western support under the framework of a so-
called peaceful nuclear program. Western involvement,
particularly that of the United States, was less about enabling
South Africa’s nuclear ambitions than about fostering cooperation
and uranium exchange for civilian purposes, especially in the
context of Cold War rivalries between the United States and the
Soviet Union. This rivalry shaped international efforts to maintain
global balance and regulate nuclear cooperation.The research
highlights key milestones, including the establishment of the
Pelindaba reactor (1948) and the Bilondona Zero reactor (1967),
as well as U.S. attempts to pressure South Africa into signing the
Nuclear Non-Proliferation Treaty (1968)—attempts that were
firmly rejected. Despite international concerns, South Africa
continued to pursue nuclear cooperation with Western states.
Tensions escalated with South Africa’s plan to conduct a nuclear
test under the Kalahari Desert in 1977, which drew global
attention during the Carter administration .

The study concludes that South Africa’s nuclear
trajectory during this period not only shaped its foreign relations
but also contributed to broader debates on nuclear proliferation,
global balance, and the limits of peaceful nuclear cooperation.

Keywords: Pelindaba, Bilondona Zero, Kalahari, France, Cold
War, Nuclear Non-Proliferation.
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