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EyHaTHH r.r. P4 - 8889 
MarH!ITHbiB MOMBHTbl B036y)!(JlBHHb!X COCTOHH!!H necjlopM!!pOB8HHbiX 

H.Oep 

Ha OCHOBB TBpMOJlliH8Ml!qecKOf'O OIT!IC8Hl!H B036YMilBHHbiX COCTOHH!IH Hllpc 

rronyqeHhl cPOpMynhl JlnH CpBJlHBf'O 3HaqeRHH M8f'Hl!THOf'O MOMBHT8 BhlCOKOB03-

6yMJlBHHb!X COCTOHH!IH Cl!nbHD.OBcPDpM!!pOB8HHbiX HJlBp ( pe.OK03BMBnbHbiX 3n8MBH 

TOB) CO CIT!IHOM J !I TBMnepaTypoil T 1COOTBBTCTBYIO!lleil 3HBpr'llll CB5l3i1 HBHTpO 

Ha. PaccMoTpeH!Ie rrpoBOJll!TCH c rroMo!llbiO TepMDJll!HaMnqecKII ycpenaeHHbiX 

¢yHKU!IH fpnHa. B KB83l!Knaccl!qecKoM rrpii6nl!MeH!Ill Bbrql!cneao cpenHee 3Ha­

qeH!Ie r'llpOM8f'HllTHOf'O OTHOillBH!IH !I o6cyMU8IOTC5l B03MOMHbiB OTKnDHBH!IH OT 

3Toro cpenaero. PeaynhTaTbi pacqeToB corrocTaBnBHbi c 3KCnep!!MBHTanbHbiMll 

Jl8HHb!Ml!, 

Pa6oTa Bb!ITOnHeHa B na6opaTop!!!! HBHTpOHHDH cPll3l!Kll 0J15TJ1, 

Coo6meHHe 06be.nHHeHHoro HHCTHTyTa g_nepHbiX HccJie,nosaHHii 

,ll,y6Ha 1975 

Eunatian G.G. 

Hagnetic l'1oments of the Deformed Nuclei 
Excited States 

P4 - 8889 

In the thermodynamic approach to the nuclear high exc·­
ted states description the expression is obtained for the 
magnetic moment mean value in hlgh excited states of the 
strongly deformed nuclei with spin I and temperature T,cor 
responding to the neutron binding energy. Thermodynamically 
averaged Green functions are used for this consideration.In 
tile c:;uasiclassical approximation the mean value of gyromag­
netic ratio is calculated and the possible different def­
lections from this mean value are discussed. The results o~ 
calculations are compared '~<lith the experimental data. 

The investigation has been performed at the 
~Jeu tron Pi1ysics Labor a tory, JilJR. 
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I. CocTORHHH ~a c 6onbruoa aaeprneft Bos6~eHRH HMem o~eHD 

CJlOaayll npHpO,ey, H IIOCTpOHTb HX BOJIHOB!:l€ {jJYJiK!lHlil 

B HSCTOJilllee BpeMII He npe.ztCT8B1UleTCR B08MOl!HllMo TaxHe COCTORHHH 

SUij>B MOXHO npH6J.UIJteHHO OIIHC8Tb TepMO,l{HHBJ.tlit[€CRH, BBO.Itll TeMITepa-

T'JPY T, COOTBeTCTBY.DQYil 3HeprHH B036YlUteHM ~ /I/; COOT-

HOW€HM, cMSHBB.DIIMe T H U , rro.ny'leHH B pH.ll;e pa.6oT /I/ - I 41. 
Cpe,nHHe 3Ha'l:e!U!J! paSJIH'lHHX {pH3H'l:€CRIDC BeJIH'l:HH a . xapaRTe-

pHSyDIIIDt .II,Iij)O, B COCTMHHH C TeMIIepaTypo!ii T o rrpe,neJIJllOT CJI 

IIO.zt06HO TOMY, KBR 3TO .zteJiaeTca 06H'l:HO ~ OCHOBHOro COCTORHHR 

c T = 0, 'lepes MaTP.IfiJY ruroTHOCTH p WIH o,nHotf:acTHtf:H,Yil cl>YHK­

wm I'pHHa (} CHCTeMH 

<Q>=jQ Cf)prt'')dz = Hf_:i {?(c/lJQtrJci"Z, <I> 

C TOI, O,l{HaKO, p&SHHUel, 'ITO TeiiepL CJie,eyeT HCITORL30B8Tb TepMo­

,l{HHSJmt[eCRH ycpe,nHeHmle cpymmRH I'pHHa /
5/. ITo.ny'leHHHe TaRHM 

CIIOC060M peayJibT8TH OTHOCHTCH, pasyueeTca, He K OT,l{eJILHHM COCTOH­

HHHM R,np8, HO npe.ztCTBDJIHDT co6oi TepMO,l{HHaMH'l:eCKJil ycpe.ztHeHffYD 

X8paKTUpHCTKKY BCel COBOKYfiHOCTH COCTOHHH! C 3HeprMMJil t{­
pa3.1!Ht[M Mex.ztY xoTopHMH ropas.no MeHDme T. Taxoa rro.nxo.n npe.zmo­

JiaraeT T8Iate H3y'leHHe lil TepMO,l{HHaMJil'leCKIDC ci>JI!:lKTyaruW COOTBeT­

CTByDIIHX BeJIH'lHH. 

2. B HB.CTOHl!lei pa6oTe w paccMOTpHM MarHHTHHe MOMeHTu 

CHJI!>HO .zteci>opMHpOB8HHWr H,nep (pe,l{K03€MeJibHHX SJieMeH'!'oB) B COCTOH­

HHRX, KOTOpi e B031illRaJJr TipH 38XB8Te S -HeRTpOHB R,l{pOM C 'lli!C-

JIOM He:i!.TpOHOB ,Ha e.In!HmJY MeH.hlm!M ,M CO CITHHOM J 0 • 3Heprlil.ff B03-

6Yll.lt€lm.li TaKIDC COCTMHHH, HeHTpOHIIWC pe30H8HCOB, npeKTlil'l€CK!: 
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paBHa 3HeprHH CRaSH HeiTpoaa, 8 KX CITHHH I .,. 
.1..0 

I 
± z· 3xcrre-

pHMeHTaJI:bHOe H3ylJeHHe MarHHTHHX MOMeHTOB HeiTpOHHI:iX pe30HBHCOB 
cc, ;: ,. ... 0 

~ H30TOllOB ?V?j_ , - ._; , I X> Ho 6WIO Bl:illOJIHeHO B 
I I ·'-' 

pa60T8X 
6' • AaJIDHeiWHe pacqeTfl llpOBO~TCJi MMeHHO ~H TBKHX 

~ep H aaeprxa Bos6yl!f,ll;eHRIT. C pocToM TeMnepaTypY T, T.e. 

3Heprrm B036yx,IJ;eHM /_,t , llpOMCXO.ImT yYeH.bllleHHe 3Heprll:il' napHOil 

KOppeJIRrrHH tl(T) (CM./2-
4/). AnJi OUeHRH KpHTH'leCKOI TeMIIe-

pa'cypl\1 Te: , npH ROTopoi Hc'tesaeT cnap>!BBHHe, o6YlJHO ncnOJI:o-

3yeTcs 121 - IV <IxlPMYJia ~ F t f 
(/ _.:n.t10 F10 p). •T:Z + Llp~p + ~-& 
/t.":,_. 6 lj P j n J.:: it' lf (2) 

,..., t c <) 

~0ll8{f~ 6f(o)+f~.6~to">), ·--r· 
lr 

'-' 
-:::0 567 .t1 Co), 

I 

r,r:B l\ v (o) - aBepr>ni mrrmoil xoppMHIU'JM rrpu T ==C. f~ 
rJ.wYrHoCTH o~HOtti1C'l'l'.:'!~tux ypoBHett neihpoa:::s " npoTGHOB y rpamuv. 

\Pe;.:•,D. 

KB831UOiaCC>I'!eCKHe OIWHKH !':: "'>IC..lleHime paC<ieT!1 MH .necpopM!:­

pUil8HHOro IIOT8f!I.\1lSJia By;QCR-CEH':COHG 
F 

.n:am p p :::::. 4 MaB'' 
F' . ; 

'' ~: 4,d 1l3Jr1 lV:!E I 
.t._ ... ~ 

Bl:l~b(',q 3H.EI'i8HYLHMH, ff!:Hf.B8,1l8HllH1i 

) MOJCHO Taia:e BOCllOJib3Cl-· 

0Ra3l:lEaeTCR '!'l'v , 

COIJ180HO ifloPMJ.1!9 

Hettrposa ucer.F3 

" MHTept:::.:yrum;l'!x Hac il,Jtpax snepr11;. cna::: . 

r; ~~ D{. C. lloaTor"J' np:w Bwmc.n:cmmx 

cpe,l;JlYLX ::ma-qe;~Jii,l MaT'f!.JI!'!'illiX MOMeHTO:B Hei!:TpOHRHX peBOH8HCOB II,;;. 

I'· ' 
dy·:,eM npeHedperaT!> crrapnaHReM, L\ )..) 1 -· o IIPR YJ::JM

1
:s coo""'~ 

Enrc·rsuM c padoTa?.m: /I-·4/ , .E;lh ~Hepr:irli BosdyJUtemtt ·v ~t: •, ,, -
IL<taTypa T ~ 0,6 + 0, 7 M3B. 
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3. B COCTO.f!HHH CO CIIMHOM I = 0 R,Iij)O, OlJCB.II,ll;HO, He 06Jia,l.l;acT 

Mal'HMTfll:lM MOMeHToM, He3aBHCifllO OT TOrO,.f!BJJ.f!eTCJi 3TO COCTO.f!IDie 

OCHOBHHM KIIM B036yl!f,ll;eHRHM. I103TOMJ Cpe.nHee 3HalJeHHe M8rHMTHoro 

MOMeHTa B COCTO.f!film C TeMUepaTypoii T M CllllHOM I MO~HO rrpe~CT8DllTb 
:a n.ll,ll;e ( "' <:'"' ~ 
<JA-) = )JA-Ofd 'G, (3) 

r~e 6p "' s;;_:. 0 t9 (c) - :V.3MeHeHHC MaTp.lfUli IIJIOTHOCTM C.lfCTe­

MH, o6ycnonneHHoe HaJIMtJHeM cnnHa I. Heo6xo~Mo rro~lJePKHYTl>, 

'ITO B B036ylK,ll;eHflllX COCTO.f!HM.f!X Clll!H I .11 1 Me~OBaTCJI:bHO, MarHHT­

HLtlt MOMeHT, He .f!Bn.f!RJTCJi O~HOlJ8CTHlJHUMH, HO HMellT KOJIJieKTMBHylO 

MHOrotJaCTH'If!Yil npMpo~. Ooo6eaao .f!CHo aTo ;IJ.JUI Bo36YJr..nemrux 

COCTOHHHi 'IeTHO-lJeTHHX ~eqopMMpOB8HflliX ~ep CO CllHHOM I, TaRHX, 

RBI< I6~ , I64 ~ , I6S E (_ , KoTopYe :a ocaoBHI:iX cocToHfOOIX, 

pasyMeeTC.f!, CllMHa He HMeRJT. B 3TOM OTHOWeHMH Bl:i'IHCJieHMc cpe~HMX 

SHa'lemW MariD!TilllX MOMeHTOB BIWOKOB036yll:,lleHHflX COCTO.f!HHH CY1Jie­

CTBeHHO OTJIM'l8eTO.f! OT BJ:liiUCJieHHH MarHMTHHX MOMeHTOB OOHOBHHX 

( H HM3KOJI~aUWX) COCTO.f!HMH, r~e M81'HMTHW1 MOMeHT oc!yCJIOBneH Ha­

JIKqHeM He'leTHOI 'l8CTKUI:i C:Bepx 'IeTHo-qeTHOro OCTOBa / 9/. MsMeHe­

HMe O.lUiO'laCTl!llHOro raMMJI:bTOID!BHD, T. e • BHeWHee llOJie V O 

~eiCTBynQee Ha CHCTeMY, COOTBeTCTBYDnCe BRJIJllle!Um CliHH8 I, llOJIY­

lJHM /S/, 38MeHHR MMnyJI:bC ? Ha P - m [ "?'X 52 J , r~e 
--+ 

m - MSCCB HYRJIOHa, a X - napaMeTp yrJIOBOH CROpOCTH 
>\ ~~ "' A >\ II 0 vo=- ( IJ2.) =-Ixf2x- ~J2r==Vx0 -t~ • ( 4) 

OcJ. .l HanpaBJieHa ITO OCH CHMMCTpHH R,Iij)a, OC:b X nepneJ:W~KY-

J!RpH8 OCH CHMMeTpm: • I\aK Oc!Y'Il:HO 1 llpH Bl:i'lMMeiDm MarHMTHYX MOMeH­

TOB ~epopMHpOBBHBHX P~p HaXO~ CH8lJaJI8 Cpe~Hee 3HalJeHHe 
~ ~ ~ 

fl =: CJ RI)( + ~K I; npH 3B.ItB.HflliX 3H8lJ~, COCT8BJI.f!JllU1X 

cnHHa no OCJIN, llpH'leM BBe~eHHlill napaMeTp .52. {52. x J 52} I onpe~e-
~ ~ 1 

JIReTCH YMOBMMH (I>< ) == fx , ( ~ > = ]
1 

.H caaaaa c MOMeH-
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T8Ml'I HHepwr>l OTHOCHTeJ!l>HO OCH Z. ll X 06H'l:HHM1! COOTHOIDeiDI.II-

MH I;e = ~AJl.i, Ix=-e7J..A52x • 3aTeM o6hlllHHM rryTeM 

noJIYllaeM cpe.nuee SHalleHHe ~ B cocTOJIHHH c I, I 2 • B pac­

CJV.aTpHBaeMI:lX H8M1! HeATpOHHhiX peSOH8HCax, B OTJIWJHe OT OCHOBHI:lX 

11 HHSKOJie:mDU!:X COCTOJ'!Hd J'!.IJ;ep, rrpo:eKU:i!Ji l 2 Ta.Kllte MOlleT He 

coxpaHJ'!Tl>CJ'!, TIOSTOMY He06XO,IJ;HMO B llOJIYlleHHOM Bh!P8lteiD:H0 (1.1 1l)> 
BWIOJIHHTl> etlle ycpe,n;HeiDie ITO BOSMOlEHhiM IIpH .IJ;8HHOM l SHSlleiDI.IIM 

I 2 (cM.ID!lte). 

B .IJ;SJil>HeRIDeM Mhl llOJiaraeM B€3.IJ;e BH8WHee llOJie ,IJ;OCTaToqao CJia­
~=" ./... 

6~m, B '!acTHOCTH, (SL T)/ 'T«1, liTO cooTBeTCTByeT npH6JIHllemm 

Maiii:lX MOMOHTOB / 3/, 

4. O.n;Ho~acT~Ha.fi TepMO.IJ;HHaMH~ecRH ycpe.n;HeHHBH ~HKUKH TpHHa 

G npz TeM!lepaType T < <. c r MOJteT 6h!Tb sanHCaHa B npe,n;CTBli­

Jiell.H.H O,ItHOll8CT.HllHI:lX ~HKIUii.t 'f),. ; )._::: ( n.l {!/ j: d ~) B6JIH3:1l: no­

.BepXHOCTH ~epMH BllOJIH8 8HanOI'.H~HO TOM,Y, KSR aTO ,IJ;eJiaeTCH ~ 

T = 0 19< B BH.IJ:e cyMMhl G = (}a..+ () R. nOJl.llCHoit GJ ~ H 

peryJI.fipHoii {] ~ qacTeit. - R 
n {i-n.>.1)a 5: ~ 0/4)::::. :c~~/(f J'~>-.2 + c -c)..i+ e-'a :A~,\/ s_!~(e)' (5) 

r.ne n)..= fi {fA.) = <i+ exp[(S,-EFrT-i} )-I- cpe.n;Hee 'mCJio IIYR­

JIOHOB B cocTO.fiHH.H A npH TeMIIepaTYJ)e T. IlpoBOJtll Bee pac­

cMoTpeHHe COBepmeHHO 8H8nOI'.HqfiO CJIYllaD T = 0 / 9/, Hai.IJ;eY ~ 
HSMeHeHR.fi M8TpHUH TIJIOTHOCTH ~~ , Bhi3B8HHOI'O HaJIHqwey BHemHe-

VO ~ -
ro noJI.fi .- v ;:::; "'-h" 

v - II v \ I v !) = , '-'-'x ~~ \):. Y\ p 
Sf >-t>-~- Jl..\).2 Y)t..\.t ' -fl_.xl~ l'~ -cf.,_ ) ) ' (6) 

!0.. = n (f ~) H &= EA +\.-).A OTHOCJ'!TCJ'! K BOSMYU18HHOi BHelllHIDol 

IIOJieM Clt!CTeMe)G\. r1;_
1
[)..- I< :i!CXO,ItHOi, 3@lei<T.HBHOe IIOJie v 

onpe,n;eJI.fieTca ypaBHeHReM 

6 

~~ ~ A 

'{J-1.52.] = ~~>-}-L52x] + \.).
1

>--t [-12 52z 1 J 

' v' (" " + ) \h~>-.2-=~~~ +(>..1>-.zlrvvri.>.~)A:"x ~>-' ' It~,)).1>.~>}~~.z ' (7) 

8H8JIOI'I1'1HHM COOTBeTCTBYJO!!Iel.lJ' ypDBH81ll1RJ 'l'€Op>m I\OHB'!Hh!X !JlepMH-

CHCTeM 191 np:vr T = o. 3.n;ecb r -HenpHBO.IJ;llMa!l 8MllJI11Ty.n:c pacce.fi-

HM RB88H'l:SCT}Il\ H8 TIOBepXHOCTH i.liep:.m, 0TM8THM, 'l:TO, B llpOTI1BOTIO-

JIOlEHOCTb CJIYllaro T = O, D8JII1'l:l1Ha J{; 1 B (6 )' ( 7 ) ¥.ivleeT OTJI;;'l:Hhle 
1/\~ 

oT HyJI.fi .IJ;Haro~~l>Hhle aneMeHThl 11 ~~.fi cna6oro BHeruHero noJI.fi, ?,M, 

;;;_ 1: n). l'l,corJiacHc CB>,v{A =on/\{; TaR RaK T <<cr 
To B ocTaJ1bHOM ypaBHelll!e ~ ?) , a TSRJ!te paccr.1aTpv!EaeMoe HxL"Ite ypaB­

Helll!e ( 
9
·) MallO OTJIHllaKYI'CSI OT COOTBeTCTBYill!li1X ypaBH€Hl'!l1 Ilpl1 T = 0, 

Han.H'l:He noJI.fi ~ 4 ) npi1BO.IJ:HT,cor.1acHo ~ 3 ), (S), {7 ),R noRBJiefil'ro -MSI'H.HTHOI'O MOMeHTa fi , COCT8BJIRRll!II;e ROTOporo paBHhl: 
v - - " y _\'; /1. y v ~ y </A-1 )( >= V;,>.UA-t xJ u/7, + ~Z'x );.~.>-2 ~1 _x,O-o;. 1 >.2 )Y;_i\z t52}x] 

J I /\ J "'- (8) 

~P_[~P "P + ""- An -+ JA,·- J,·+((p-i/2)<SZ J;.J>,~.>.P~.z ,J'\'-t"n(0 )AjA.zR.-~/4~ . 
( M8rHHTHWi: MOII'eHT B e,n;, _)-<- o -M8I'HeTOH8.X Eopa ) , 3qxpei\-

TIDlHOBHOe IIOJie v C,)(/] B ( 8 ) y,n;oBJieTBOpiieT ypaBHeHHRJ 

- - A.y 1\v VV 1 
l v1 ('-" "v' 

V;.~>-}J\· J ==0,· h1>-./(.A1A; IF' lt\.A )~/1-qxJ\{xVtt'J, '9) 

A 

corJiacHo ROTopor.lY ~'I.fi .IJ;I1aroHaJr:&Horo orrepaTopa I? 
A. 1 

"V::>. [ 12 ] ::::- C}.., );.>- • oo> 

Ypa.BHeHHe ( 
9 ) .lVI.Il .e~ co.n:ePJ!t!:T JI>-Illib 11:aJiyKJ Be.;rJilllHi:f'J 

.,f i - KO~eHT np11 nepBOH rap!.JOHHKe B paSJIOJteHHv. 8MllJI11-

TY.IJ:hl r no nOJIHHOMaM JleJKaH.lij)a OT yrJia Mellt.IJ:Y 11MllYJil>C8MH 'l:8C­

Tllll / 9/, llOSTOl;JY 

A.v "V 
' 7 [e J ~~e ) <roa> V..A1>.2 X \: x ~1.>-2 • "y 
PerueHl1fi ypaBHeruili .IVLil cnHHOBH:·: aqxpcr:THmrnx noJield Vr~ x] 

J 
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~'IR CHJibHO,D;e$opiiKpOBaHHhiX 11,ll;ep B KB83HKJI8CCH'IeCROM ITpll6Jrl!JI:eHlm 

rro.~qeHo B pa6oTe /IO/. 

\{
1

A_z [ 6--X~? 1 = (\i.< ( ~~ ) ),1 A-t ) (106) 

rrplll'qeM V:3 8H8JIU38 MBrffilT!illX MOM8HTOB OCHOBHUX COCTOJIHHH .R,llep 

'C:x:::: 0,5, ~Z:.-0,7 , Cor-'IOCHO COOTHOIDeHRllM (!0), nMeeM 

[
- <' p !1- ) " p ~ p v ( h ~ 'n <r2- >-=- tl + ('6p- v2 'llO] J~>-oh>-+o11 '?i o-~ \).on).= 

P n <' " p (II) 
= <f-;:) +<fr >; </x) = y: +(~p-V2)6'/hiAl A>.1)./ 
)( (i-S)\1~) a: +(Tx-i)6-f /~ h,>-.l-52x)+ onCix" )>.iA.2 Al'), X 

c- [" A p i .2 
l'(i-0 ... 1+\.z) J~ +(tx-i)~xn/.2 h 1.A2 (-Slx) =<_Ax/+<,.,<.;.\/,· 

KaR yRa3ID3aJioc:o Burne, MU orpaHHtrnBaeMCR rrp11!6JrHlltelllieM MBJIUX 

MOMeroTOB, ll03TOMy- H3MeHei!11le cpe,lU{ero 'IHCJ!a f!YRJ!c_:HoB 0-0 = dl) 
B cocTOJIHMJII A , B!i3BaHHoe .n;eil:cTBHeM rroJIJI V , Haid.IteM, 

.c:- \ / i {.~ i 
pn3JiaraR n A no MSJIOH BeJIH'IHHe v;.>, T- = c).- f.d T-

60 ::::-~A T-i i\\ (i -PiA) • (12) 

CorJiaCHO COOTHOIDeHMJIM (6), (6a),(7), (!0), B (!2) BXO.n;HT 

.n;:aaroHaJJb!iWl r.:aTpnqHui MeMeHT sqxpeRTHBHoro rroJIR V[- T1~1 orrpe.n;e-

JIReMUR H3 ypaBHeHRII A 1 I 
")I ')) ( J' ))}! I I <:;'-: l/ 'i>. [-I~ 5Ll}=-522 u~ )>.>. + .A.\) r I).A) on_f. (I2a) 

0TCXJ)l8 B llp11!6JIID!t8ID!ltl MaJIUX MOM€HTOD ,ll;JlR 6 n).. B (!2) 

HaH,neM 1 v 
c-- v S2.2 Cl.:z )>->.. Rv c i -R~) 
on>..~ T ..>.. • CI26) 

Bxo,ll;.I!Uid cv.n;a napaMeTp S2.z n nprr6Jiuemm MaJrux MOMeHToB, 

8H8JIOrH'IHO rrpe.zo,l,ll;.Y1lleMY t llpOCTO CBR38H C MOMeHTOM HHeplUU! R,!Ul8 

oTHOCHTeJI:bHO ocH Z .e.?; A H npoeKrurei K emma I Ha oc:o~ T1"'K. 

• 

I 
\ 

•J 

1 

"' " "> 

J< = (j2 \>.d/7>. ~522 CJe )=~fi>.C1-h>.)'T-~~AJ22 • (I3) 

_, 
OTMenrM, ~o .n;JI.H HeihpoHma peaoHaHCOB npoeKiliDI I Ha OCb 

CHMMeTpHH MOZeT He HMeTL onpe~eJieHHoro 3HaqeHHJI, rronTOMY K CJie­

.n;yeT paCCIYJ8TpHB8Tb R8K rrapaMeTp,no .n;orryCTV.MIDII 3Ha'leHI!RM ROTOporo 

npa aallaHHOM I nponano.n;HTM ycpe.n;HeiDie B OROWiaTeJI:&HOM BupaJterm:a 

WIJi <)A- > , RBK 3TO It! 6y.n;eT BHITOJIH8HO Hl!J!te, 

5. .l!.aJILHeiiWHe BIRHCJ!8HWi no qxJpJ.!YJI8M (II) - (!3) Mhl npoBe­

~eM, npHHHMSH BO BHHM8HHe, "1'1'0 ~ CHJILHO.Jte¢op11Hp08aHHHX .R,llep 

~OITyCTHMO KD83HKJI8CCH'I€CR08 rrp:a6JraeiDie. ,UJr.a M8Tpl~'IHiiX 3Jl€MeH­

TOB orrepaTopa CllllH8 HeTpy.IUIO no~qHT:& OUCHRY 

-1 2- ':' A ~ ' 

(6l );.~ ±.2€>.41 lJ.t).A>.' (6"'x hl>-.2-::.!.2~-+i (Jx )).1).l , (I4 ) 

r.n;e SHBK + oTHOCl4TM, R cocTOJlHH.IJM c j_). = f.A + i /£ , a 3HBK 

- K COCTOSlHRIIM C J .}. = f.}. -1/,.t. Tor,llB Hait~eM i13 (II) , (I26) , 

(!3) - P n -<A2>=:k2k- \Az / +()<-~ >-
-=;(k /~A)(};)~>- (i! (ap-i/.2 )1(1~-+if1~)~[1-~)'T-i-t (15) 

-t{K I .9j/) tn · {j 1 )~>- ( ~ ~ (:2. e>-+! f Lz-~ ) /& (t-ii;. > T -1. . 

IIponsne.zteHHe f?>. {I -li)..) oeeT MBRCifMYM .1tNI T .C< c F np:a 

0. rv t p DmpHHOi ('V 2T, llMCJIO O)tHO'IaCTH'IHWC COCTOJl!Dli C 

3HeprRIIMH ~~ Ha 3TOM HHTepBaJie B KB8311IKJI8CCHqecKOM CJiyqae 

~OCTaTOqHO BeJIHRO,H cpe.n;:a HKX npHMepHO O,ll;HHaKOBO '18CTO BCTpeqaDT­

CSi COCTOJlHIDI C i).. = e:~.l'l C j).l =€_x-lj~.YqHTHBaii,Kpou:e Toro, 

'ITO y llOBepXHOCTH fbepMH -f f'~ 4 + 5 // i, 38RJII)'I88M, "1'1'0 C 

RB8SHRJI8CCK'ICCROI TO'IHOCT:&Il CllHHOBaR 'ISCTL He .n;aeT BKJI8)t8 B 

<}Z"l7 ' 14 

<jl>n::yu;>:::(K /!f.A)lj;)A[l-'(1-f\)=k~P/ ~A, 
()'\- t )::: 0} ~ 't<=:J'..P /.?;;A J 

(!6) 

• 



f' 
r,ne BBe,neH MOM€HT HHepU!rn llpOTOHOB &;; OTHOCHTHJI:E.HO OC:Il ~ 
a HaJiorH'lHo MOMeiiTy HHep~nrn R,lij)El ~A (13). B ( I3) , ( I5), ( I6) 

MOJKHO BllHeCTH sa 3HSK CJ'MMHPOBaHHJI Me.IVIeHno MeHJUJil!ReCR WIIKIUlli 
-';' ~ 

( J ; ) )..).. ) e A H8 nonepXHOCTH ~PMH H sa; eM 38M€HHT:b cyMMy no 

)_ HHTerpaJioM no d (c;,.- C F) : 2;_ ~ J o( E.- , nno.zur ITJioT-

HocT:E. o.nHotJ:aiiTH'IHWC ypoBHcli p ~ Ha ~';BepxeocTH wepMH, aea­

JIOrJIJI!Ho TOMY, KBK aTo ,neJiaeTCR npH Bl:l'IHCJieHHH e!J;A/31. Tor.na 

' .l(JI.fl THpOMBTHHTHoro OTHODleHHJI TIOJIY'lliM OUeHKy: 

~k~~p/~A ~2'/A. (I6a) 

Bl:l'l>rCJieHHe <)A-x> B (II) llp0}!3Be,neM TSK.llte B RB83HKJI8CCH'le­

CROM IIpH6JIHJK€IDiH. llapaMeTp 52_ X CBH38H C MOM€HTOM HH6piU1H OT-

HOCHTeJI:E.IIO ocu X " 
/> A "'V V ,y t:'" A'_J 
'V y v -' V 1 . Jl { j f\) _'J,;. ~)- A R::~/ 1 x)~ 1 Jl~). , , L~x ~JJ)(hL~ >.i~'dll x ~ ,- 52.x'J.L,(I7) 'tJ Ai-''.2 ./\~ :Z -"I~ />ti 

r.ne R = r- K-cocTaBJIHRl!laH CIIHHa I no OC.l'l X , nepneH,nm<yJisrp­

HoH OCH CHMMeTpHH. ( .lJ.aJI:E.Dle Mll Bll'IUCJIHM,R8K 061:l'IHO, cpe,naee 3Hatle­

mre (_)A > B COCTOHHHH Jm,pa C onpe.l(eJI€HHI:lM I H BCeMH BOSMOJKHI:lMH 

R) . B RBasnKJiaccMtlecRoM npH6JIHJJreHH:v. MOJKHO saMeHHT:E. 

(ii;,,-ii).J )( 0_,-{).2 ri~ ai1.J.1 /d01 :::-n .A1 ( 1-FG.1) . l1c-
TIOJI:E.3Y.!I TaK.JJte KB83Hl(JJ8CCH'l€CRHe 3H8'leHHJI MaTpl'l'lHWC 3JieMeHTOB 

" ( 0 x. ))..1.,).._;> , aaii.neM 

l.i-:- 2 ( ~ Zic-i~-52 g::A !u ) < P ~'~ R~Slxln.>:"i)h~T- l~11 l J>-i-.2e~-~-J.r X 1. ? y-x = Y,..x > +0x > = 

- R n>.(i-n>.}(lf It) (i+ ~{op-1~\ 'tx-1./((p-1/.z)h,..-J))st + 
-!F,A 'T ax~). -1f~-t1.. -~f;i (.2fl>.+!)=l '1- (18) 

l 

.R i1 (1-il>.) ~ 2 (+ .2 -+( nx-i)-2) -R~ 
f §.A ~ (ldx I )).).. -On ~f}i n c~e~+1? 52..)(- (J R_ • 

1. 
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Crri!HOBBSI tJ:aCT:b MaTHHTHOrO MOM€HT8, R8lt H ,IVlH <)A-2-), He 

,naeT BKJI8,ll8 B <_jA- X ) 

p R1'P R i7J..(1-ii).)tl ~ 1'-) <'Un <jA-x)-=:)/A.x>= J./:: <rA · T djx >.U ~~x):::::O.(I9) 
.l V'J 

Bl:l'll!:CJIHH RB83HKJI8CCH'l€CKHe Cywll,R8K ,IVlH CJIY'l8H <}A-:c) 
aal.n:eM oneaey 

}R~ Z?/A . (20) 

6. ,UrrJi Cpe,naero 3H8'1€HM MSTIDITHOTO MOMeHTa B COCTOHilllli C 

.naHHHMY. I, K, KaR o61:l'lHO HMeeM 

\fA (I, k)>:::.[~ K 1<-' + i R (1 (1-d)- k-<)} (1~1f: (2I) 

ECJIR AJIJI ~ K , ~ R cnpBl!eA~IHBll RnasnKJiaccHt~ecKae oneHRH 

(I6a), (20), TO <)}A) He S8BHCHT OT K H 

~>~Tz A 1 , ~ ~zA-1 :;::_q¥ <2Ia> 

~ paccMaTpHBaeMHX pe~oseMeJI:E.HllX aneMeHToB. B 6CJiee o6~eM 

CJIY'l8€ :J k .; ~ R I H <)A > 38l!HCHT OT K ~ 

(}A):::~RT+ (~1<-<}R)I<.t(l.;i). c22> 

ECJIH B paCCM8TPKB8eMHX COCTO.!IHRRX rrpoeKUKH CilHH8 H8 OC:b 

CKMMeTpHH coxpaHHeTC.!I, TO K MO&eT, O'l8B~HO, llpHHHMBTL B HeiTpOH­

HllX pe30H8HC8X ~KmL SHa'leHHH 

K = I ± -i/2 .IVI.!I I = I
0 
+% H K = I - ~ .IVI.!I I = 10 - 1/..t . 

T 0 - cnHH IICXO.lllloro JJAPS, norJIOiqalll!lero S -aeitTpoH. B STOM 

CJIY'la€ B (2I) CJie]f38'r ilO,IJ;C'ral!HT:b ~ = (1
0

- 1_ ~~ ) 2 
,IVlH COCTOJI-

Hllit c I = 10 - ij~ ,a ,IVl.!I I = 10+1/,2 yc~e.n:HHT:E. no }I)lyM B03-

MOaHHM saaqeHWIM K = I ± 1,1 , TaR KaR aac HHTepecyeT cpe.n:aee 

sea'leHHe <}A-) no 60JI])DIOL1Y 'DICJIY cocTosrmd c .ItSHHllM I. Bepom­

aocn COCTOJIHHH C H8KOTOpllM K npoTIOpllHOH8JILH8 /3/e_xp(-KY.2.rAr)~, 
II 

II 



T.R. MH OI'p8Hlf1iliJII1C:O IIpl16JIID!te!U'leM MBJII:lX MOMCHTOB k~~AT .(<... 1, 
SHa"!CHRH K paBHoBepoa:THH 11 n (22) < K2 > = I} + 1 /1( • 

0~H3RC ~R COCTORHliH flAPS Tuna HeHTpOHHHX peSOHaHCOB C 

60.IILUIOH :mepraeil BOS6Yl!Ul8HRH eCT:O OCHOBDHliR IIOJIBrBT:b(CK., HanpHKep, 

/II/) , "!TO K He Jrn.i!HeTCR XOPOliiHM RBBHTOBflM 'IJUCJIOM, DOJIHOBBR iflyHR-

U'!JI HeiiTpOHHOro peSOHBHCB rrpe~CTBBJIB:CT C060H cynepii0311IUIIO COCTOR­

m:ii c paSJII1"!HHMH K. IIocKoJI:oey r.ru MHTepecyeMCR cpe~HI1M SHa'ieHMeM 

no 60JI:&IIIOI>iY "!I1CJiy COCTOJUIMH C ~BHI!Uil I, ycpe~Hefllle no K MOJ!HO 

npommo~n c BecoMcv.e;x.f{-k~/.29j,4T)~ 1, "!To .n;aeT 

<K~){I+ir1 ==- I /3, <}t>::: I~ R +(~~<-~R)1 /3 c22a> 

< ~ ) =-(2/3)'if R +(1/5) ~ K . 
B pa6oTaX /

6
/ HDH.IJ;eHH K8K IIO.liOJ!MTeJI:OHHe, TaR M OTp>maTeJI:&Hhle 

SHB'lCHRH 5r- ~R :H OT,IJ;eJI:&HhiX HebpOHHHX peSOHBHCOB cfiJ_Jt , 
E t. , 'T~ , H 0 • Cpe.n;Hce SHa"!eHMe < <J ~ K:. <m) , BWUICJieHHoe 

ITO ~BHHHM 3TI1X pa60T, paBHO ~ 0, 55, liTO He IlpOTX!BOpe'lMT peSyJI:&­

TBTBM aaurnx oueHoK ~ ~ 2 A-i: 0,4 • 

7. l13YlUiM Tenepr, BOSMOl!HHe OTRJioHeHI1B: /--<- , ~ oT HaA.n;eH-

HilX cpe~fll!X 3Hat~emm. IIp~e Bcero BH"!HCJII1M TepMO.llllHBMH"leCRHe 

iPJIIORTYBU:liH ~ , o6yCJIOBJieHHHe !l>JrllRTY£mH.f!MI1 iflyHKU,HI1 pacrrpe~eJieHRH 
HYRJIOIIOB n__ _)., • I'llpO'-larfll!THHe OTHOlUCHRH M MOMCIIT!i HHeprum 

Bupa~DTCR 'lepe3 iP.YHKUHD pacnpe~enefll!R ayKnOHOB Yl~ COrJIBCRO 

~MyJIBM (13), (15), (IS), II03TOMy cpe.n;HeRBB,IU)BTH'leyD qmllRTYBUMII 

(4 ~}~ MOJ!HO rrpe~CT8BI1T:b B BH,Ite: 

~
.t -

(6. Q )J =- ( f() ) - ( 6./?.A)~ (23) 
OK R ). X.A- 0 ) --

1 -

r.n;e X,\ = 17 ~ -17).. , a cpe~HeKBB,IU)BTH'IHHe !lmilRTYBUI1I1 ( Lll7_.dJ 

='3, {1-/l;,}• B TeX a:e IIpH6JIIlJKCHKI1X, ROTOplie 6WJH llCIIOJI:OSOB8Hli 

IIpH rrepexo~e OT (15) R (16) HOT (18) K (19) HS (23),(13),(15), 
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(18), IIOJIY'l.I!M - N.( (Cp-J/.2); !2) '.' P) - p -

(~~KI=(if;;AT)~[(At + ~ 2? (d1 .. v.(i-n,nnf+ 

( .z< E_;r~){J,I'l}lf( G)-n)214 -'1)-n} r + N + c'- <.2 z A>, i-~n>-. ~ ... -n>- n>- _ ,24) 
.;: 

e p - Cpe,ItHee SHa"'eHMe O,ItHO'IBCTH'IHOro MOMeHTa Ha IIOBep~oCTn 
~epMH. BupBl!efllle JI.J!Ji ( 6 ~ R) ,_ BIIOJ1He aHeJior.wmo (b. J x ) .'? 

A A "' 9 . 
llOJIY'IBeTca: HS (24) aaMeaoil: eJi"1 Ha eJi 'IJ:z );:., Ha 

' ~ ~ CIJxl ),>.>, H Cz: Ha 

l1 

~ 1. CyMMa B BHpBJ!eHID! (24) 

JWl (A~ )~ BH"!HCJIJieTCR B ~CS~'IHO~ KB~SllltJIBCCH'IeCKOM 
I!pH6J.IUeHHH. llpoHSBe.n;efll!e ( {-_2fl),) (/- 17),) n).. - 6UCTpo MeH.HIOOISRCSl: 

CWHKIUUI {) M OTJIHtmo oT 0 JIHIII:& ~JI c ~ B nHTep:eaJH: ..._, 2T y 
' ,/• "" 'I 

C r::' , IIOUTOMY Me.wreHHO M8HRlJUl11DC.ii iWHRIU1ll (j t t.x aHepnm ~epMH 
' ~ ~ 

( WI.H (I J X I ) ),), MO.!:HO BaMeflliTo ee cpe~Im.M SHa'IJeHHeM HB no-

BepXHOC'I'I1 ~epMH If. BhlHeCTI1 88 SHa" cyMMH. BBo,ItSI !1JIOTHOCT:O 

llP 
::l'miO<J:8CTI:'1lillX ypObHe£ H8 IIOBepXHO·.:"!'!! ilepMl1 f·,,.- j ::>.a;,;rHJieM 

CYMMY IIO )._ HHTerpaJIO.M TIO a ((:'\. t F) 
~ - ~ 

'l> F' I' / -V )~ -\,_.. , \ -V1 . .r.· 

.\·->-f. \ cltr1-.2n rc) (·i-n il'Jirl ~.:J-=.v).l ·:v (
2

,_ L.J v ) \.. \.. '' "' ~ ~ T ./ /.:J ,J i) ¥ 

,}... ,?<J 

13 
liCII07i>'3,YJI MR __ ~M.I~!frll UHe~ OCI!!'f!!!~ · /~ RBBSHRJiaCCl~'!eCKOS 

Buptll!eime ~~ = (J ~ )~ p~ , ~ :o: lj~ ~~ p;. ll !IpHHI1MaR, 

RaE !II paHee,if p //:FA :i:: Z/A ~ 5"'j,j: fh <~:. UOJIY'IHM CJie.rtYKlii!YJl OUeH-

RY : ·;r Z /.2 .{ ~ ?/ ?. J\ . ~ 
<I "-· J\.; ' ( . V' •. A)+ -

( A Q )"'- "-' ----- ~ --:::.:·--- . - \_\)O J. o ,,;•r, uo· "';~ ,, YoP·y· . or 'T{'! 3 \A2. ' ?t . . 
"''"Jv '•~:--

(26) 

KaK BH,ItHO HS STOM 1oPMYJIW 1 CIIHHOE8R qacr:o MBrHHTHoro MOMeHTa 

.~teeT aaMeTHH! BRJia,n B ( 4 c;}) '2 • B HBllleM CJiy<rae :if ~ 65, 

A 1-r - F' I 
:::::. I65, -;:::: 0,6 MaB, £::::4 MaB- 11' HS (26i aa:xo,lll1M 

\1 vr b.~)~ ~0,25. TepMO,lii1HaMAeCRHe qvrDRTVar:(ldH IIpHBOMT !; 

13 



-i 
cpaBimTeJII>Ho He6oJII>lilli:M oTKJIOHellWiM oT cpe,IUiero ( 3 ) ';::!, Z A :::q" 

8. l1s !fioPMYJIN (22) BM.llHO, 11TO rrpu gK f. S} R rHpOMSriDI'f-

HUe OTHOID8RHR B paSJIH~HHX COCTOHHHHX C O~HKM H TeM ~e I MOryT 

pasJIH~TI>CH Hs-sa paSJIH~HX SHa~eHHI ( K2 / • llpH coxpaHHDIIe»­

cH K STO IIpHBO~HT MH COCTOHHRiti ( CM • B!lme) C I =I o + ~ /.:z_ , 
(K ~ I 0 ± v~ ) K paSJI.If'IMM 

Tc I ~K- CJ- R \ 
~~ ~ / ~ k-~ J< \ Oc+3J.2)(l,;H./.<) ~ To • (27) 

B CJIY'lae HecoxpaHRD~eroCH K (cM.Bume) no DeeM ~onycTHMHM 

sHa'leimHM K npozsBo~HJIOCI> ycpe~ae~me; TaR KaR < K )' = ~o 
cpe~neRBa.lij)aTH'IROe oTKJioae~me MH cocTOHHM c ~a aRUM I ( .1 K).t= 
= < ~ > = I ( I + I)/ 3 • 06yCJIOBJI8HHOe STHM OTKJIOReHHe 

V(L~ ~)~ ~ l ~ k- CJ- R \ 1. /3 (28) 

ilpH KB83HKJI8CCH'I8CRHX OU8HR8X, npoBe~eHHHX Burne, MU UOJIY'IRJIH 

~ ~ ~ R ~ Z A -i ~ q 1J • ITOJiarBH, 11TO aTo ecu JIHmi> oueHRa 

no llOPH.IlKY BeJIR~Hll, MO~HO IIpHHHTb, 11TO DO BCHROM CJIY'18.8 

I~ k-g R \ ~ :l A -i. Tor~a H3 (28), (27) no.ny'lldM 

~ ~ ZA-i ::::g~ (29> 

9Ta BeJIH'IHH8 HMeeT, no CYl!I8CTBY, TOT ze no~OK, 11TO H Te~ 

MO~H8MH'l8CRHe l}ll!llKTYBIUm (26). 

B pa60T8X / 6/ pa86poc 8RCII8pHM8HT8JibllllX 3H8'leW :J OR838JI­

CH 0~8Hb 60Jibll.IHMo Cpe~H8RB8.lijl8TH'lHOe OTKJIOReHHe If ~Jc C. h.- OT 

cpe~aero 3HB'l8RHH, BU'lldCJieRROe IIO ,naHH!iM pa6oT /6/V(IJ.O~'KC~ ~ ~ · ; . 
~ ...v <"·7•'' (J 0 . 

"'TO papaa~ ~e~hme TeopeTH'lecx~onea&K (26), (29). O'I'o CYl!le-

cTBeHHOe pa8JIU'lld8 HeJil>SH, BlcUth"MO, 06'bJICill1Tb IIJIOXOH TO'IHOCTbll 

14 

KB83HKJI8CCH'leCRUX OU8HOR, TaR IIpR !IOJIY'l8HHvl (29) W IIOJib30B8JIHCb 

HBHo saBullleRHHM saaqe~meM I § k - <J- r<. \ ~ ~;;: Z ,A1 • Bee Hal!llil 

p8C'l8TH 6UJIH npoBe,neHH 6e3 Y'I8T8 napHOH KOppenHUHU B COOTBeTCTBHH 

C TeM, 'ITO SReprHH CBH3H H8KTpOH8 B paCCM8TpHB88MHX H.lij)BX 

(i/1 ;;:; ZtL (2) o 0,nHaRO COOTHODie!me (2) rrpe,ncTaBMeT C060i 

ycpe,nR8HHYil CT8THCTH'I8CRYJJ OUeHRy KpHTH'l8CKOH SReprHH nepexo,na 

G..t e u TeMUepaTypH T e. . ln:H OT,neJIEHHX aeihpOHHHX pe30H8H­

COB 3HeprHH napaoa KOppenHUHH ~ KOryT Cy~eCTB8HRO pa3nH­

qaTbCH,BCne~CTBH8 'lero HX rHpOMBrHHTHHe OTHOW8HHH T3ItMe 

cy~eCTB8RHO pa3nH'IHllo 

ABTop 6Jiaro.napea B.r.CoJIOBI>eBy, ll.H.MnxalilloBy 3a noJiesaoe 

o6cy~eane pa6oTu. 
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Y CJJOBHjj 06MeHa 
llperrpHHThl H C006ll.ICHIUI 0J1JI11 paCChiJiaiOTCH 6ecrrJiaTHO, Ha OCHOBC 

BJaHMHOro 06MeHa, )'HHBepCHTeTeM, HHCTHT)'TaM, Jia6opaTOpHHM, 

6H6JIHOTCKaM, Hay'!Hh!M rpyrrrraM H OT)lCJlhHhiM Y'ICHhiM 6oJiee 50 CTpaH. 

Mbl O)I(H)laeM, 'ITO IIOJiy'laTCJIH HJ)laHHH 011Jilf 6y)lyT CaMH IIPOHB• 

JIHTh HHHUHa THBY B 6eCIIJia THOH IIOCbiJIKe rry6JIHKaUHH B ,[(y6Hy. B rrop.ll)lKe 

06MeHa IIPHHHMaiOTCH Hay'!Hb!C KHHrH, *YPHaJibi, rrperrpHHTbl H HHOrO 

BH)la rry6JIHKaUHH ITO TeMa THKe OlfJilf. 

E)lHHCTBeHHhiH BHJl rry6JIHKaUHH,KOTOPbiH HaM rrpHChiJiaTb He CJie)ly· 

CT,- JTO perrpHHTbl /OTTHCKH CTa TCH, y)l(e orry6JIHKOBaHHbiX B Hay'!HbiX 

*YPHanax/. 

B PHJlC CJiy'laCB Mhl CaMH 06pamaeMCH K IIOJiyqa TCJIHM HaiiiHX HJ)la· 

HHH C IlpOCb60H 6ecrrJiaTHO IlpHCJiaTb HaM KaKHC"JIH60 KHHrH HJIH 

BhiiiHCaTb ;:IJIH Hall.ICH 6H6JIHOTCKH Hay'!Hhle *YPHaJibi, HJ)laiOll.IHCC.II B HX 

CTpaHaX. 

0T,l.\8JibHbi8 3anpOCbi 

lfJ)laTCJlhCKHH OT)lCJI C)I(CrO)lHO BhliiOJIH.IICT OKOJIO 3 000 OT)lCJlbHbiX 

Jarrpocos Ha BhiChiJIKY rrpenpHHTOB H coo6meHHH 011JI11. B TaKHX Ja­

npocax cne)lyeT o6.11JaTCJihHO yxaJblBaTb HH)leKc JanpamHBaeMoro 

HJ)laHHH. 

A,l.lpeca 

ilHCbMa no BCeM BOnpocaM 06MeHa ny6JIHKaUHHMH, a TaK)KC Janpo-

Cbl Ha OT)lCJlbHbiC HJ)laHHH CJICJlYCT HanpaBJI.IITb no a)lpecy: 

101000 MocKea, 
FAaeHblii nottmaMm, n/JI 79. 
H3oameAbcKuii omoeA 
06"beOUHeHHOZO UHcmumyma 
JIOepHbiX UCCAe006QHUU. 

A.apec .llJI.II nocbiJIKH scex ny6JIHKaUHH B nop.IIJlKe o6MeHa, a TaK)I(e 

,llJI.II 6ecnnaTHOH no,llnHCKH Ha Hay'!Hble )l(ypHanhl: 

101000 MocKaa, 
FAaaHblii nottmaMm, n/JI 79. 
JlayttHo-mexHuttecKaJI 6u6AuomeKa 
06"beCJuHeHHozo UHcmul!lyma 
JIOepHbiX UCCAe006QHUU. 


