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AN ABSTRACT 

This article studies Russia as one of the world's first two 

nuclear powers. It begins with the construction of Russian atomic 

bombs and nuclear war-headed missiles, which originated from the 

study of radioactivity. However, the competition between the Free 

world led by the United States and the socialist world led by the 

Soviet Union resulted in the construction of the most destructive 

weapons men have ever made. The competition started with the 

success of the United States in developing atomic bombs: the first 

actual use of the bombs was the one dropped over Hiroshima on 6 

August 1945. It was four years later before the Soviet Union 

succeeded in its nuclear bomb programme. The article also 

examines the various processes whereby the Soviet government 

accelerated the successful development of its nuclear bombs. 

These included even the use of secret information gathered by its 

intelligence units and the construction of a secret laboratory 

where German scientists were employed in research and 

experiments. The article ends with the success of the Soviet 

Union in developing hydrogen bombs-an achievement made in 

advance of the United States. 

Key words: atomic bomb, nuclear bomb, Russian and U.S. nuclear 

war-headed missiles 
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v ~ a u i i a n - a a . s . ~ a q ? a a ~ u l A ~ ~ . l a a i ; ~ a ~ ~ u u  3 6uu?@ifl6nipl"u~nb%a< 

'aa !,?flu (Kalser Wllhelrn Institute) n2.y auoj$u f i naq~ f l  bamq"LIaq 

avniw66d b ~ s n a $ i ~ m ~ 5 a . ~ ~ d ' b 6 b a ~ a ~  %u"~a:aE~aKudiu%.rrb5sn~~6?~ 

i ian~aqui -d i  ~ a ~ u a ~ d i 6 ~ _ m a a ~ u 5 ~ ~ d ' b i i L d i u s i u ~ a e l ~ : ~ i u i 5 ~ 1 A " ~ ~ ~ n ~ d ~ 1  
I 

awniwlaasjunn'ssMaaeIdn 10-15 ~ ~ ~ ~ : a 5 1 ~ 2 : ~ 0 m e l 2 u i ~ I A d i a 5 ~  ju 1 
9;ii%$idiul.aa%w n a~uaieJ~~banis7Gs:w"mui am~~u~a!%6w"us7~9?~a 1u?ni~6 

l m ~ i a v 5 ~ r  eJ~Iai$$i'a I 

f113~15%~N~b8~9~l8<~n168]  (Potsdarn Conference) 24 ncbng1R;lu R.@. 1945 

( ~ - ~ n $ i u  5udiYu i~db"~l~%iai bin+? W ~ N U  MWZT~~TIYJ an-Gu) I 



Tu~ud 24 n%ngllnu n.n. 1945 lum%ds:;uib~aqda<ma$u 

(Potsdam Conference) E]%:~I~I~P~~ bb&? W? bbau (Harry Quman) 16bb;q 

lqiarl anisu (Joseph Stalin) d l  ~ ' n a u i ; m i a i ~ ~ i i i a ~ ~ n ~ ~ n ~ ~ w " i a i u  

$19~~ij%suml" Gdaa6u b"lla<%ai (Winston Churchill) 'b6bfuq.~lgu 

~sG~8afiuGnnaiuw~~@"i"ua~b"ui<i ~ iaami~u 'b6~ud%: lu~$~nd ia~ ' b6b~us  
bbd$ubba:lil6a~ld%9aa~~l81a:'b%~.ia w " l % f i b " l l ~ ~ % 3 ~ ~ - d l ~ ~ ? ~ ~ ~ ~ j b $ l ~ ~  $9Gn 

?ainisJsqfiuduaib3~ni~.Iju$~ a~a:Tur~uiu6~anilu4~'b6l6uiun 

5~uun?fiu~.aaaivi buaimavd LLG Zna< ~~.aimavi%fibjq5mbnaqn13~5n 

7: b6Ad%ulq 

iau?%u<ui 20 i%¶fiinu n.m. 1945 n~:n%%ui6ni%ni%fia~Ku 

~ ~ % : b ~ ~ ' b 6 @ " m ~ ~ n ~ : n ~ ~ u n i % $ i ~ i u i ~ u i n  ~3ufi LFIW lmiliibu LTU L~UPI%:SIU 

a~dn-d~~ndia'b65~]ni~4m~daw~lniau1vi5%fi~3u~~~un~ 1 "uawiiGnuiun 

<zuun? &I!wab~~~a'ia a1u~nos.i (Boris Vannikov, n.R. 1897-1962) 

~~uun?-6ini-sna=w~a~~wl5~1n~d~.ilu~afiCi~b~un Tmuiini-s8qni3ldfq 

Psdau.jiui?q " I a ~ ~ ~ e s ~ a u ~ i u ~ u % i a n i % ~ ~ 6 i u % ~ u i n i % b b a ~ b ~ n b d ~ ~  

w i a u ~ ~ ~ u f i ~ . a i d i u ~ ~ ~ ~ ~ i u a f i ~ ~ ~ ~ ~ i u q n ~ i v n ~ ~ u  a~a:Psdaufi~Fl'uC~"~~i 

diub~x~iub~%-bav: s a u n u ~ i u l u i i u b ~ % ~ ~ i u i i ~  7 i f i i ~ i u l f i j t P l b n ~ ~ n i ~  

wlns:~D~E]ssliq<iuau 293,000 nu $~dani~uii61&%6nsu:diuiu 

k ~ n i i a ~ l ~ ~ : a ~ m d ~ u ~ ~ 6 ~ 6 n i u ~ u ~  R.FI. 1948 

n i s a m ? u u m s ~ ~ ~ ~ ~ n d i a r i a u v ~ i ~ u ~ a ~ m a a m ~ a a i m i u ~ a i u ~ i ~ ~ u  

~ ~ w i : f i C i  n i ia~alu-h i  28 ~ u u i u u  n . ~ .  1945 'b6ii~~:nimdi~nuiun 

5zuunT~bP4qavni~la~7un * ~ ~ a . ~ n i ~ ~ : m u G n ~ " ~ ~ i n i ~ ~ ~ i ~ a u \ ~ i u % u ~ ~ ~ ~ n i ~  

P~"IW ~ ~ ~ i u d ~ u i ~ ' b d ~ ~ u f i i a u ~ i u 3 . a i n i ~  bmulu ~ ~ m i ~ ~ ~ u u w " i u 6 1  89 i i  

siu~ofiiau~iua~a:~u$~i~i~:~a~~~i%aulas~nis~ aa~u~iua~~naadassm-j 



~~n i ia~a lma.sn i~$ma iesn~~uw3m~~bm~Buu-239  bba:;b~~uu-23~ 1 

d i ~ ? u b ~ 3 ~ n i 3 ~ 8 i ~ n 3 3 u ~ ~ ~ m  b~uuia~a519 bmid~n3&d3ui~ a51q 
~awun?qRa~Raba:bawunlaw: d ~ ~ ~ R 3 ~ ~ i 3 ~ ~ 3 i ~ ~ 3 3 ~ { b 3 b ~ ~ ~ 6 ~ ~ ~ ~ ~ ~ l q  

b'dw~iu bbunlaldwel; b~b~uu6au55ni3bbw$ (diffusion method) w aml 
m a i ~ w u i u i u ~ ~ s f i n ~ w u i f i i a m ~ ~ ~ a ~ a i u ~ u ~ w ~ a ~ d i u n i ~ ~ G a ~ w " i % ~ m ~ q ~ ~ ~  

Cm8~l~~~1uar ina1an"u~umn1w?~R8~aa~%Emd1bi~~ ia~~~] 'a6b5~dap i~~~ 

~ d f l ~ w i d  bfim8umiu~i~~maiu111~ LLRPULI<{ LS b0uud9:~ild b h a " m ? ? j y  

~i l&a~ai~ua"m~~u~inel~:bwfl~u;T3dm:a"uaan~~$amna~-di6awaai~ 

%auZoEuaesniwl%fiun niu~6$amna~ai6aumaiu~auGa~:v-di~el~:~wa~ua~u~ 

n:a"uaanit~1aesniw'il%b?um%u~ m.W. 1945 ~6~n1%Pd"1fin~wu1fl1m%ai~i~ 

~$ua.u"a.sE~lEa~m~u%.aia~ua3$un~3:uirn 300 mu~$ildw"ini~Rn~iwmaa~ 

% ~ f l f i 6 1 1 ~ l %  b?~(i;l~Eil~l8j bgm bif4.1~ %flElT~a"~%El9 b ~ l " 1 1 1 ~ i 3  b % l % l ¶ J  b f l ~ %  Glf?%3%"11 

(Aleksander Mikhallovich) b b ~ : ~ ~ ~ l ~ P d r Y ~ . 3 ~ p l l i  bfi3@~ b%Mf (Smetsky) 

~iiou=-ijnpu (Sukhum~) 6ma~da.niluh.snnaaqbbaz$w"n %aadhiinisrji 

qdn~dbba:bm$as~a9inan~~idi~ 61 6~aqbuaautb"JildAau b$u sinan?& 

~nR~~a:laes:bbsJiq~ua3ut ~inani~u%3ndlnb"11a< %abGuu ~infiaqw~aaq 

Z~8nw3aQnd~13GwB~uud (Siemens) ainanisJ"u%3nd~a~n~:w~a~~uuimu 
~,uo%uQ ~m$aos~~rne)3ui~ 3 %Pd 4 L R $ B W ~ ~  auasui~a8j ~~5ndcj:3~5niw;l 

aw$asqaw-smG~ Gnw3a~nd ~m$aqaa~~jala (Osci110scope) esfia 
baeladd~issssKucj~ aa$asGa5ndidiq 1 iiimaiubb8ju~i;~maiu%~m 

d i ~ ? u n i ~ ~ 1 5 ~ i ~ ~ ~ ~ ~ n i ~ 6 d i f i n ~ i u ~ i a n a  b b s J i ~  aesniwb"~1~7glml~Cm8q bbwun 

9 8uui biau~~91~ani~uiT3~n^a"11ini~"11iabua~~ub5uni~ba~i: lmul6 

~ ~ ~ i \ ~ ~ a . ~ w m a a ~ ~ ~ u e s P d a u ~ ~ u n % a m i u 6 a ~ n w ~ n i ~ 1 5 a ~ ~ u  5hesPdau "ai" 

(<CAD) ~ ~ ~ a l m u f i n % ~ n d i u n 6 ~ ~ w m a a ~ d a u 6 a w i a u ~ ~ n ~ d l f i ~ ~ ~ 5 ~ ~ 1 i a  

aesniwl%b?um fliam$i913~~ubd%m P"IU aijbmuPdr (Manfred Von Ardenne, 

1907-1997) niu%uw~dau "aiW ~ f i n ~ w u i f i i a n % i i % a ~ ~ u ~ ~ i ~ i u a ~ m a i u m u  

b " d  m~.fihai!a 5ia (Nkolaus Rehl, m.fl. 1901-1990) m3.uiRd dnla&brbla< 



(Max Volmer, R.R. 1885-1965) F"ll~m%iqi%~??bma< G61b%u (Peter Thiessen, 

R.R. 1899-1990) m%.uimd "II~%JLPIW~ (Max Steenbeck, m.a. 1904-1981) 

m%.mi<a 3 % ~  bus< (Karl Zirnrner, 1911-1988) %au& bn<unm %d bd (Gernot 

Zippe, fl.R. 1917-2008) 'baui I d a  (Heinz Pose, m.R. 1905-1975) %Ian% 

~ ~ % o ~ n a . a i a a a a ~ n % u ~ ~ i ~ i d u n a ~ w " w b u a ~ u ~  maamquvda~1 "b~n" ((cr,,) 
~~~aTmun?amsjiqi~dqamid bE<m.a (Gustav Hertz, n.R. 1887-1975) 

CnY3nd%i~TaTu~~1ad%:Gig R.R. 1925 ~ a u i ? ~ ~ l i a a v a i w I " ~ ~ ~ ? u m l A ~ a u  

asuwriaoqiu~iiiAauKu a s a r & ~ ~ u e o i l i u ~ m n ~ m - Y ~ n i b ~ a ~ ~ m ~ u  (Sukhurni 

physics-technical institute)* 

? S W I ~  bi%tTTl 2YIJbd~fl fi0I.4 OI<LWU 

(Gustav Hertz, 8.~3. 1887-1975) (Manfred Von Ardeme, a.fl. 1907-1997) 



~ i a Z u 0  8.8. 1945 ?3uiaawniwlwb%um~6ZaGa~GGTfi<W~q 

l~~unisjdi6~waiula~uni~a~~~o.s?uni~Aufla"immaouai~sOaac.l~u~ a i u  

lsuuiu Asovieii (Kirovsky) a d a ~  ~aiiunainTd~i~nuiuaan~auu ~ a : ~ ? 5 ~ ~  
qdnaddiw?~ ba$uaa's3nu:~ol%lwe]y b3bQuu 235 k%.sni%af% bbiy L ~ L G ~ ~  

%pd aaoubi4an m1~31a (Ural) ~ ~ % f i a ~ u n - d i l A u 0 u a 6 - 4 0  (Cheriabinsk-40) 
l6Gni3Wauuiuwniuuiu adu luadouaamii$ i-nia (Sredniy Ural) 

Isuuiuaa5aaaasnu:yb3biu81 235 daiauy.aGu Baia (Yuzhny Ural-9qqfJu 
doai%baaan' Oziorsk) &%bk~unnaau h x i u n ~ i u a m d ~ n - j n j a f ;  a3~iuu 

~inss-naai t i  b a ~ u ~ u w ~ m w ~ l m ~ i u u  239 ua: l~~~iuanZ-bawtdiw?uw~~ 
law:walmaiiuuu~pndfiinu ~ a u l n s u n i a q u ~ a i i ~ ~ ~ ~ ~ n ~ ~ a i q ~ ~ a  

oi ia ia ia -16  (Arzarnas-16) rGami3ad (Sarov) "a$ua~wiumc%mon 
vauuaaln 250 n.u. 'b6?~ni36ma~on~9R"a~uqu$wmaa~~u~~~9;9"8~?una'i 
"mii-11" (KB-11) ~ u ~ d n ~ a o u a n i i - 1 1  aai~6Zr in~nui~ iamiw" iu iuo~ 94 
flu 6n8nwi$dau 28 nu %flan%81"~1iiiu 7 224 mu "duawfl~881"11iiiq 61 

1,821 mu b~iw6i$~iuaun i3  1,021 flu b<iw6iiu$ni% 303 RU 3aa$du 
3,499 flu (m.8. 1949) T[muiaafluaoi~u~flnwiba~i:wi9 17 bbi9 k ? h w i  

u a~uaaatmmaouwqu~aaa:5cjm~l~i 7 ~a~ua$au5u%=b~wel3aiq % u ~ ~ q C u  

; &6$uflu a~u~u~d~81iqbbiuaww"us?~?8 8 u  (Russian Federal Nuclear 
Center) 

a~anaiu~~au6aia%uni~diaiiuni~5mni3~aa:flnui~Qu bik~?u$ 9 

b81wiuu 8.8. 1946 f l~:?jau~?bd~~w61iw~aa~um~6iut iba"~~ 803 %fi3au 
bbWUn 1 ao~di~nu$wi~na1~di~nuiun?~81u~?bd1~u8~:n~-n81ni3bwfliifl 

~sa:~wuinia lwuWnaaanuo3a aiu8navi ?juum5d1ni3ns:w3a~ywlspln3d 

a3ud3tsiua~:n-n-nani-n 818m~i~i36Enai ~ ~ " ~ ~ i m a v i  ~aa t?5au~? i in i3  

n~:w-nauqmaiwn3aa~ni wam?%aiEa ~gu-n-pZu ~gu3auPJ3:siu 
~ u a ~ a u a ~ u a ~ ~ u n ~ : ~ a u m ~ ~ ~ ~ a ~ b ~ u a ~ u ~ ~ ~ ~ n i ~ a ~ i u ~ : : ~ ~ n d ~ ~ i ~  

aJi~ne969aflu %mu%fiad~uubb~a9ni3w"iuiu"11a9bb~un 6 "~1a9Ga9wma~9 



WUIU bav 2 ~a~5~f l~~m~an i~~Pr i~a9r1n i~Tb i l~7um~db~uf lo~aan~~uu~~a:  

a<iq ~ ~ ~ % ~ d a v i u ~ ~ , a w ~ ~  W ~ ~ ~ : ~ P J ~ R I J Z - J I ~  

n?aoanbbu~l~~n~ia~6~n61~11umbmuu~AN:~~uum~ba"~1~  1286 TG 

a<i.9&J 2 bbUU %@~!3f?a "bbEI%bb@l bbaa-1" bba: ." bb'd'3bbG'lbb~k3-2" $:bfi~$& 2 

~bu.~l6~n~ia~:6a~aanbbu~l~fib~i~niu~ua"ud 1 nangi~u ~ . a .  1947 TGfI 
n i ~ w m a o ~ ~ : ~ ~ f j m u u 6 u ~ u a i i ~ b ~ u ~ i ~ n i ~ l u ~ u i  1 x ~ n 7 i ~ u  A.R. 1948 

~ ~ a : l ~ w m a a ~ f i ~ ~ i n ~ ~ % a ~ ~ u T u ~ u i  1 i u i ~ u  A.W. 1948 s~gwinwmaau 

vnaei i~~a~a6asw~ns:~QmTw"aaf~u~~m~uTu~ 1 unmnu A.R. 1949 nia 

f i i ~ i u ~ 6 a ~ ~ ~ i ~ K u b a a i ~ ~ ~ i ~ u m T m u n i ~ n i 3 ~ i a ~ G i T [ ~ u b ~ ~ ~ ~ " 1  ami3u I411w" 

y n d i u ~ u ~ w 9 i ? ~ i u a e i 1 q b i ~ 1 ~  ~13:~auKuni~~6.u"a;ani~a<i~3:b5m 
f ia ~aBu$vaqam5'~a ~ u % n i u ~ d a : n a ~ d ~ f i i ~ f i n i ~ a < i ~ a : ~ f i m d a u ~ y ~ a ~  

a ~ n i & ~ ? m d i ~ ~ ~ a ~ l A ~ i ~ ~ a a i i ~ G i ~ ] a : a w ~ ~ A 6 i ~ u m ~ a "  bAa.sa<iqvoq 

3: bfl; bba%bbm bbaa-1'66bGuu bbuuui~in%: bgmfia bm;u< " bbqm bbuu" (Fat Man) 

uwau-;liv dgntiild6~iuiuibiliii a6su6auwiuw~auliian~a~Ta~BulAda~a 
61ubna.sa<iuvaqs:~fim ~ n 6 u 1 ~ i n a i u ~ ~ l i f i i . s i u a ~ T u T ~ n i  sGuuueiGu7. 

m iu~ l6n~ ia ld  ~ ~ 6 a  

"bb0'bbb~1bba8-1" ' b ~ b f i ~ Q a b ~ ~ 8 ~ 8 ~ 4 6 1 1 w ~ % b ? ~ ~  LLWZ "bbi%~bb~u" (Fat Man) " ~ 0 9 8 ~ l l ~ ~ O b ~ ~ t 1 7  



n i ~ w m a a ~ ~ : ~ f i n G a ~ r " l ~ u < f l ~ ~ ~ b ~ n ~ a ~ a ~ n i ~ % ~ ~ 5 u d A ~ i n i ~ ~ ~ ~  

ais is~-kgknu~uuni%f laniu8q~~ud 18,450 ni3i\sE%a tun% b i a j ~ $  

29 3qwi~u A.H. 1949 8~wani~~maa~'66d~:auwaiud i~5~~~uai1~3 69 

qin8u~n 5 5" a n ~ ~ 1 ~ 8 u n ~ a ~ a 1 n i ~ " ~ a ~ d i ~ n ~ i u ~ i a n ~ a ~ " 1 1 a ~ a ~ 5 , g a ~ ~ ~ 3 ~ ~  

' b 6 ~ 5 u ~ a ~ i i ~ a i n i a ~ u ~ ~ n K u m ~ n i  (Kamchatka) '6dn3aq 8swani3n3aq 

$~wuIa%"11I~~~db~u~aBaiawaiwT"11~~un'66in i~wmaa~~:~~m~abf l~u< qin 

T?uluiud 23 riuuiuu n.n. 1949 d-i:wuiSuRuos? w-puu (Harry Truman, 

m.~. 1884-1972) bbi~a~9~,gabu~ni~'b6bbna~iia6aiauaa%u-d1 'c~%~SIA~y 

u ' ~ g a u i l i ~ u d a ~ ~ ~ m i v i d d i u u i ~ A i E m n i ~ ~ ~ a 0 m u ~ ~ d ~ u i s ? r ~ d u a w n ~ ~  

la~7un Aadn~iuuiud~aiy'bA~ndamdiaubmuu~wi niRhu>a5uwauuq 

ni%wiuuiwZ~.siu6~in"11i~du q l%au ~naiuan7u'b~lAt~6~nn~:~Cn~~a~ 

naam~aa1~iiaudgui~~Gadn~1%:wulAn6ia'ba"-di ~ n % w u i w i a n ~ ' b 6 i n a i u ~ ~  

d u n ~ ~ r i u ~ 1 w ~ ~ ~ d 1 K ~ ~ b 6 ~ ~ ~ ~ u ~ ' u T ? u ~ ~ b ~ u ~ ~ ~ n 5 u % m u w " a ' b d b b ~ a ' ~ ~ u ~ u d  

25 fiuuiuu h~uiwlh8~1%.~w' " d ~ i ~ m i "  (Pravda) ~ 6 ~ f i a l ~ ~ a ~ a 3 1 n d l ~ n  

$17 uwia$w (TASS) a ~ u a ~ u n i a a ~ n a s i i a a o ~ n i ~ : ~ i u i ~ u ~ ~ ~ ~ ~ u u ~ ~ i \ q  
aw5,ga a u ~ n i ~ ~ u a < ' ~ n i s ~ : ~ ~ m ~ a ~ p 1 ~ 8 1 i y ~ u a ~ ~ i w T " 1 1 ~ ~ e r n  a~iluuw a$va 

~6ai~aii~dn~nnicjwma~1~~~n6ia~u~~d~:"11i"11u"fiia~~0und~1~Erlnaisr~i 

~ ~ ~ ~ u ~ ~ ~ i u ~ u ~ ~ i l u a ~ ~ i w I " ~ ~ ~ ~ u m ~ i ~ ~ ~ n i ~ a ~ ~ ~ ~ ~ ~ ~ n i ~ f i a a f i ~ ~ l ~ ~ ~ n i ~  

auimlesnj viu b~3~n14a51q~iauI~nlfiiw$qGi LM~IE~~~L< laiaaqdqGi nw 
b~a:~~uwiqCdiiq q d~~1~ini~~:bfim~uirnl~~%mu%$~~<a~i~i%$~wflbuIa~ 

61qm"~ 



w k ~ ~ n l i s - a w n a 1 u d 1 ~ ~ ~ ~ u n i ~ a 5 ~ ~ s ~ ~ ~ ~ l i ~ a i ~ ~ ~ a a a ~ u 9 r l i 6 i ~ d i ~  

f i a ~ n ~ u ~ ~ 6 d u u ~ ~ ~ n 1 ~ w ~ n a 1 ~ s ~ ~ ~ i ~ n i ~ n ~ ~ w " i a i u ~ ~ ~ ~ ~ n i 1 ~ ~ ~ ~ ~  
~ ~ ~ i ~ d n u ~ s u ~ i u ~ d a ~ l i ~ u f i u ~  IsluluTJ n.n. 1945 Il~uavm~rulaiiernrn' 

$~ap~uni&u.rinam-Y~a bu3ni'di am537 R'1iYqii L G U ~ I % ~ ~ W ~ < U L ~ ~ D N ~ ~  

s ~ ~ ~ X ~ ~ a ~ ~ u m ~ l 6 n i ~ n a e r ~ u " 1 1 a ~ ~ i a n ~ i ~ 1 ~ 6 ~ a ~ a ~ ~ n  L W ~ L R D ~  (Edward 

Teller, n.8. 1908-2003) ~n%and~8aaierfia5qni~3uu I s l u T ~ ~ ~ n i ~ ~ q n c i ~ a  

16~%u~n?%8nw?%4uui8~bbdTJ ~ . f l .  19421° 

bowai<@ rolarao< (Edward Teller, 1908-2003) 

'OH. A, AH~~IOIIJMH A. K. ~ ~ P H ~ I U I ~ B  D. A. WAUH Yl<p0LUeHMe Wpa. 

C T ~ ~ H M U ~ I  MCTOPAM IlAepHOrO OPYXMII W I I ~ C P H O ~ ~  M H @ P ~ c ' T ~ Y K ~ P ~ I  CCCP. - C ~ ~ O B :  

KpacHblfi O K T R ~ P ~ ,  2003. - 481 C .  - ISBN 5-7439-0621-6 



~ ~ ~ ~ i n ~ 6 5 u n s i u . u " o ~ a ~ i n w i ~ a s ~ ~ ~ a ~ u % n 1 ~ ~ ~ a ~ ~ u i a  asR611~ 

'b b ~ u m ~ ~ ~ n a i u d i ~ ~ ~ u ' b n ~ ~ n i ~ f l n w i ~ ~ u  ~dowGm3: b.u'm'anTm3 b~uodifi I,G~,I~! 

bmulARunCnfiaanguf%3ni 3 au~iua~id-s:bini~~ugu6wmaa~ bafl-11 , 
&d%:nau6au F l i a n $ i @ i $ ~ ~ n a $  miu$ (Igor Tamm, r"l.Fl. 1895-1971) 

I 

ma.f?ubm$ bdln1%0d (Andrey Sakharov, a,@. 1921-1989) bba: m3.;%~3~11~0fl 

(Yun Romano", m.8. 1926-1969)'' 

F%!,fXi %lAla09"1 (Andrey Sakharov, A.U. 1921-1989) 

sba:zno+ m i d  (Igor Tamm, A.U.  1895-1971) 



bbd~%ubmno 8uu (deuterium) dqb5~lo6%l5dl3lW3b9~i bflu~aq bpsaaad 

%un%:uan~un-di "bbo%bb@bb?Ia-6bb~~~ ((PAC-6~ )) ~~i~Gqt991nn13~ w 8893: LC W 

" b b ' F l 3 b b @ l b b ~ ~ - l "  6lb~~623Jlbbfi'2 ~ ~ ~ ~ ~ ? f i 7 ~ ~ ~ ~ ~ 1 ~ 1 2 9 / 1 W ~ ~ 9 ~ 1 9 ~ 9 ~ ~ 1 8 ]  

b6~41 b b 9 J ~  " b b E l 3 b b W  bbaa-6bbaW" ~~ub~uu$bpsui:au$~:filab]ui6oId 
w a a m u i n i ~ $ d i 6 y ~ n d ~ : n i ~ ~ ~ s " ~ 0 ~ ~ ~ ~ f i ~ ~ ~ T ~ ~ ~ s u ~ n ~ ~ n ~ a ~ T a n ~ o  

ni~~~a"mga:a~~~~ps"~b~~ua139J~:nau$ L ~ W Y O S L ' V I W ~  %u"~16~tTki:~Cmh~m3asu 

uasa~T2-1 miub~uu$ mia~-d-isi~dbomai<m LW abao< lAoanbsuuiiio 

dun <I "ui%nidqn" (.Alarm clock>>) &6iilnaua<i.suuusrt~n 

w2bn a ~ u u 8 o u - i Y u u  7 amijsus:Kin "ua%~~~una-6uoa" d ~ u ~ m i  

.aiaisoA lAoan~~ud5  i i ~ ~ b i 4 i i ~ u i ~ % ~ ~ n - d i ~ i n s u ' a 8 i a i u i ~ n ~ a ~ a u  

hu lA  s i n n i ~ w n e o ~ ~ : ~ n d ~ u i ~ ~ ~ ~ ~ ~ ~ n ~ i % ~ ~ n n <  qa%imauJ dz:siu 

%a%.sni3wmaoq~ ~ A d ~ : ~ ~ u ~ : u : ~ a a i n i ~ w " i ~ i u ~ ~ a : s R i ~ i ~ ~ i u ~ ~ T ~ u i a < i  

a ~ ~ l ~ ~ ~ b ~ ~ ~ ~ ~ ~ l ~ l 3 ~ ~ W ~ ~ 9 % ~ b f i W ' b ~ ' i [ ~ 3 b d ~ ~ ~ b b % ~ ~ ~ ~ d a " ~ d  12 ~ 9 V l 1 ~ 8 1  

a.fi. 1953 baa? 7.30 u. 

%Wn13d%:no~%:b8Wl~dW3bq~pnbb$~lY0~ maiw1%~%umlAi 

w"ll"auifiianiidua.aiy6iuiiq 7 d~uT~ iu iaun"ud~ 10 nu dq~JiTnu 

nian-iis13iyEi8 si%nu (Yuliy Khariton, 1904-1996) ~nfl8n8a8~laiu~a 
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