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Cllaw 3yH XHeH P1 - 8357 

OnpeAeneHHe cnHHOB cnoHTBHHO Aensmaxcs H30Mepos 

npeAn0*9H8 npOCT8H MOA9nb pac~eTa OpB9HT8UHH CTIHH8 CttOHTSHHO 

AenHWHXCH H30MepOB, o6pa3y!OWBXCH B peaKUHHX C a -~aCTHUSMH, C no

MOID.b!O 9TOA MOAenH onpeAenHIOTCH CflHHbl AenHWHXCH H30MepOB. H3 9KCtt&PH""' 

M9HT8nbHblX A·aHHbiX no 8HH30TpOttBH yrnOBOI'O pacnpeAeneHBH OCKOliKOBo 

fipenpHHT ~e4KHeHHOrO HHCTHTyTa ~epHWX HCC4e~oBBHHI. 
.Z.y6Ha, 1974 

Pharo Zuy- Hien P1 - 8357 

Determinatio:t of the Spontaneously Fissioiling 
Isomer Spins 

A simple model is suggested for calculation of the 
spin orientation of the spontaneously fissioning isomers 
produced in the ~particle reactions. With the help of 
this model the spins of fissioning isomers are determined 
from experimental data on anisotropy of the angular 
distributions of fragments. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1974 
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BeebeHue 

Onpe~eneHBe cnBHOB B 3neKTpoMarHBTHhlx MOMeHTOB 

CllOHTa.HHO ~eJUII.l~BXCJI B30MepOB BMeeT B8>KHOe 3H8'1eHBe 

~nJI ~anLHemnero noHBMaHBJI CTPYKTYPhl 6apbepa ~eneHBJI 
B o6nacTB 6onLrnnx ~eclx>pMauaB:. Cse~eHBJI o6 3TH X xapax

TepBCTBK8X MO:>IGIO llOny'IBTL B3 B3MepeHBB yrnOBOro pac

npe~eneHBJI OCKO.liKOB ~eneHBJI OpBeHTBpOBa.HHbiX B30MepOB. 

Enaro~apJI BhlcoxoB: cTeneHB opaeHTa~HB JI~pa B peaKUBJIX 

C a ·qacTB~8MB, ~nJI MHOrBX B30MCpHbiX COCTOJIHBB Ha6mo

~anH 'ICTKO Bblp8)1(CHBYIO 8HB30TpOllBIO B yrnOBOM pacnpe

,neneHBB ocxonxos .neneHBJI /L 2 • 3 I . K co)l(aneHHJO, B3 

::;KcnepHMCHT8HbHhiX ,naHHhiX ,no CHX nop 6blnO HCB03MO)I(HO 

onpe,nenBTb CllBHbl 3TBX COCTOJIHBB H3·3a OTCYTCTBBJI ,no

CTOBepHoro MeTo,na pac'leTa cTeneHB opaeuTauau JI,npa, 

o6pa3yiO~erocJI B peaKUBJIX. TaK, HanpBMep, B pa6oTel2/ 

OpHCHTa~HJI JI,npa B B30MCpHOM COCTOJIHHB annpOKCBMBpOBa

nacb rayccOBhiM pacnpe,neneHBeM no npoeKUBB cnBHa ua 

HanpaaneHBe ny'IKa, npH'ICM npe.nnonaranocb, 'ITO napaMeTp 

pa3MbiTBJI 3TOrO pacnpe,neneHHJI ,nnJI peaK~HB THlla ( a, 2 n ) 

y,nosneTBOpJieT ycnOBHIO 2.5 am .:: 3. TaKOB WHpoKHB HH

Tepsan napaMeTpa am cooTBeTCTByeT ~enoMy Ha6opy 

B03MO)I(HbiX 3H8'1CHBB CnBHa H30MCpa llpB O,nHOM H TOM )I(C 

3KCnepBMCHT8HbHOM 3H8'1CHBB a.HH30TpOllHB. 

0pBeHT8UBIO KOMnayu,n- JI,npa ,nnJI Ka~OB KOHKpeTHOB 

peaKl(HB HCTpy,nHo onpe.nenBTL. Ilo3TOMY ,nnJI o~eHKH cTene

HR OpBeBT8UBH COCTOJIHBB OCT8TO'IHOrO JI,npa HC06XO)J.BMO 

nposecTH aHanB3 npo~ecca pa3opueuTaUBB npa acnapeHBB 

HeB:TpoHoB B y -KBaHTOB, npaso,nJI~eM K 3aceneHBJO 3TBX 

COCTO.HHBB. TaKOB aHanB3 npose,neH B npe,nbl,n~eB pa6o-
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Te /4/ H Ha 3TOB OCHOBe pa3pa60TaHa MO,AeJib pac'leTOB 

opHeHTaUHH JI,Apa B cocTOJIHHJIX .AHCKpeTBoro cneKTpa. IT pH

ueHeHHe ee K pac'leTau yrnoaoro pacnpe,AeneHHJI y -KaaHTOB, 

HcnycKaeuwx B peaKilHJIX ( a , 2 n) ,,Aano xopomee cor nacRe 

C 3KCnepHMeHTaJibHbiMH ,AaHHbiMH. llpH npHMeHeHHH 3TOB 

MO.AeJIH B Hameii 3a.Aa'le Tpe6yeTCJI He60JibmaJI MO.AHciJHKallHJI, 

y'IHTWBaiOIQaJI oco6eHHoCTH npo~ecca 3aceneHHJI cnoHTaHHO 

,AeJIJIUUIXCJI H30MepoB /3aCeJieHHe OCHOBHOrO COCTOJIHHJI 

BTOpoii JIMbl/. B cnyqae, KOr.Aa BO BTopoii noTe~HaJibHOB 
JIMe HMeiOTCJI .ABa H30MepHbiX COCTOJIHHJI, npH paC'IeTaX 

Heo6xo,AHMO yqHTWBaTL TaK)I(e cnoco6 3aceneHHJI Ka)I(.Aoro 

cocTOJIHHJI Ha nocne,AHeM 3Tane peaKilHH. TaKoii yqeT 

Henocpe,ACTBeHHO ,AaeT LTHOWeHHe Ce'leHHB o6pa30BaHHJI 

.ABYX H30MepoB /H30MepHOe OTHOWeHHe ,AJIJI BTOpoii JIMbl/, 

KOTOpoe TaK)I(e 'IYBCTBHTeJibHO K CIIBHaM COCTOJIHHB. TaKHM 

o6pa30M, Ha OCHOBe 3KCnepHMeHTaJibHbiX 3Ha'leHHB OTHOWe

HHJI ce'leHHii H yrnoaoro pacnpe,AeneHHJI ocKOJIKOB.AeneHHJI 

MO)I(HO 6onee O,AH03Ha'IHO onpe,AeJIHTb CnHHbl .ABYX H30Mep

HbiX COCTOJIHHB. 

§1. Pact~elfbl opueH111at~uu cnuHa cnoHifaHHO 
OeA.RJIIUXC.R U30Mepoe 

KaK H B pa6oTe 12~ opHeHTallHIO JI,Apa 6y,Aeu annpoK

CHMHpoBaTL rayccoawu pacnpe.AeneHHeM no npoeKilHH cnHHa 

Ha HanpaaneHHe nyqKa. TaKaJI annpoKcBMallHJI oKa3waaeTcJI 

.AOCTaTO'IHO xopomei ,AJIJI COCTOJIHHB, o6pa3YJOUUIXCJI nocne 

HCnapeHHJI HeiTpOHOB H y ·KBaHTOB KBa3HHenpepb1BHOrO 

cneKTpa /4/. 
.nJIJI HH3KOJie)l(aUUIX COCTOJIHHB OCTa TO'IHOrO JI.APa, 3a

CeJIJieM:WX C 60JibWOB BepoJITHOCTbiO B pe3yJILTaTe ·KaCKa,M. 

y -n~pexo,AoB qepe3 ypoBHH .AHCKpeTHoro cneKTpa, pacnpe

.AeJieHHe no npoeKilHB CIIBHa HeCKOJibKO OTJIH'IaeTCJI OT rayc

COBOrO. 0,AHaKO ,AJIJI ynpomeHHJI pac'leTOB MLl 6y,AeM npe

He6peraTL 3THM He6onbWHM OTJIH'IHeM. TaKHM o6pa3ou, 

Hama 3a,M.qa CBO,AHTCJI K BLl'IHCJieHHIO napaMeTpa pa3MLlTHJI 

rayccoaoro pacnpe,AeneHHJI .AJIJI cnoHTaHHo .AeJIJIUUIXCJI H30-

uepoa. 
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PaccMoTpHM cHa'lana peaKilHH c a -qacTHIJ,a.MH Ha 6ec

CnHHOBOH MHmeHH. B 3TOM CJiyqae CnHH KOMnayH,A- JI.APa 6y,AeT 

OpHeHTHpOBaH B llJIOCKOCTH, nepneH,AHKYJIJipHOB HanpaBJieHHIO 

nyqKa, T .e. napaMeTp pa3MWTHJI .AJIJI KounayH.A- JI.APa paaeH 

HYJIIO ac = 0 . IJo Mepe HCnycKaHHJI Heii:TpOHOB napaMeTp 

pa3MWTHJI rayccoaoro pacnpe,AeneHHJI yaenH'IHBaeTcJI. ,nn11 

COCTOJIHHH CO CnHHOM J 9 o6pa3y~HXCJI nOCJie HCnapeHHJI 

7] Heii:TpOHOB, OH HMeeT BH,A: 

( J n) ) 2 =V 

IJ 
~=-J 

M/ 2: T£ (( 
£.,? M J n 

J . -
I I Te ( f n ) 

MJ =-J f_?MJ 

/1/ 

r,Ae 7 - cpe,AHJIJI 3HeprHJI Heii:TpOHOB, Tn ('f ) - K03cllcllH-
n L n-

~HeHT npOHHJlaeMOCTB Heii:TpOHOB C 3HeprHeii: f n B op6H-

TaJibHbiM MOMeHTOM e. Pac'leTbl no ciJopMyne /1/ noKa3aJIH, 

'ITO napaMeTp a ( n) ciJaKTH'IeCKB He 3aBHCHT OT J . 3aBHCH

MOCTb napaMeTpa a ( n) OT cpe,AHeii: 3HeprHH Heii:TpOHOB 

f n ,AJIJI A - 235 + 240 rrpe,ACTaBJieHa Ha puc. 1. /llo,A06Hble 

KPHBble ,AJIJI ,ApyrHx MaccoBbiX queen A rrpHBe,AeHbl Ha 

puc. 1 rrpe.AbJ.AYmeB: pa6oTLI /4/ /. llpH 3HeprBJIX na,M.IO-, 
ll\BX 'laCTB~, ,AOCTaTO'IHO 60JibiiiBX nopora peaKilHB, MO)I(HO 

B3JITL ( = 2T, r,Ae T - TeMrrepaTypa JI,Apa. AHaJIB3 3K
n 

crrepHMeHTaJILHbiX ,AaHHbiX no ciJYHK~HJIM B036y)I(.AeHHJI B30-

Mepoa B feaKilHJIX TBIIa (a , 2n) noKa3an, 'ITO T"" 
0,5 M3Bf5, 'ITO COOTBeTCTByeT a(n) =1,8. 

B CJiyqae, KOr,Aa CIIHH JI,Apa MBIIIeHH OTJIB'IaeTCJI OT 

HYJIJI, CIIBH KOMIIayH,A•JI,Apa He 6y,AeT IIOJIHOCTLIO OpBeHTB

poBaH B IIJIOCKOCTB, neprreH,ABKYJIJipHOH HanpaBJieHHIO IIyqKa, 

B rrapaMeTp pa3MbiTBJI a ( n) 6y,AeT 6onLme, 'leM Bbl'IBCJieH

Hblii: B3 ciJopMyJibl /1/ . 
Pacrrpe,AeneHue KoMrrayH,A- JI,Apa no rrpoeK~BH cnuHa BMeeT 

BB,A: 

P(MJ 
c 

IMJ I< It 9 

c 
const, 

/2/ 
0 I MJ I >I 

c t 
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0 1 2 3 E (Mtl) 
" 

Puc. 1. HapaMe•p~ol pa3MI>I•UJI zaycco6ozo pacnpeOeAeHUJI 
o...u coc•oJIHUil, o6paay10UIUXCJI nocAe ucnapeHUJI Heil•poHo6 
6 peaKI#UJIX ( a, 2n ) , 6 aa6UCUMoc•u o• cpeOHeil 3Hepzuu 
HeU.poH06 ( A "' 130 -;- 140 ) • 

r.Qe It - CIIBH JI.Qpa MHWeHB. C noMO~hiO o6~X ciloPMYJI 
a pa6oTe /4/ MO>KHO pacc'IBTaTL pacnpe.QeJieHBe no npoeK
Will cnaua nocne acnapeHBJI aeiTpoaoa. Ha puc. 2 noKa3aaa 
3&BBCBMOCTh napaMeTpa a1 ~ n) OT cnBHa MBWeHB .QJIJI peaK· 
QBB ( a , 2 n ) n pa 'f n = l M aB, pacc'IBTaHBaJI 'IBCJleH-
awu cnoco6ow:. H3/2/ cne.QYeT, 'ITO AJIJI ae6oJILUIBX 
3Ha'leHBi It pacnpe.QeJieHBe no npoeKJlBH cnaaa MJ co
CTOJIHB.II, o6pa3yi<JIIleroc• nocne acnapeHB.II aeiTpoaoa, 
YO>KRO noJIY'IBT L nyTeM cynepno3BilHB 2 It + 1 rayc
COBWX ICOHTypoa O.QBH&KOBOI WBpBHW /1/ C QeHTpOM T.II>Ke
CTB npa M1 = -I t , ••••• ,+It • B 3TOM npa6JIB>KeHBB AJI.II 
napaueTpa pa3MWTB.II aw:eew:: 

6 

u(n) o:a(n) +O 
I t 

/3/ 

" 

rt'J 
• 3 

0 1 2 3 It 
( n) 

Puc. 2. 3a6ucuMocm~o napaMempa a 1 om cnuHa 110pa 
MUUieHu It • CpeOHJIJI 3HepzuJI ucnaPJIIOUIUXCJI HeilmpoHoe 
'f n = 1 MaB. 

npa'leM 

0 1 AJI.II 
Ba ( n) 

B 

l -1 o [ a< n) ( exp + 2) J 
2[ a(n) }2 

I t 
l 
2 

1=1. 
t 

/4/ 

/5/ 

3Ha'leHBJI a\ n} , npe.QcTaaneaawe aa puc. 2, aennoxo 
cornacyiOTCJI c nPeACKa3aaaeM B pa6oTe /2/ .AJIJI napaMeTpa 
pa3MWTBJI, COOTBeTCTByiOII(ero H30MepHWM COCTOJIHBJIM 
( 2 < a < 3 ) • 0.QHaKo B aawel MO.QeJIB pac'leToB napaw:eTp 

(TJ ( iD m OTHOCHTCJI K COCTOJIHBJIM, o6pa3y10~MCJI llOCJie BC
na~eHBJI HeiTpOHOB, H OH MO>KeT cy~eCTBeHBO OTJIB'IaTLCJI 
OT napaMeTpa pa3MWTHJI AJIJI B30MepHLIX COCTOJIHBH am 3a 
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clfeT npoQecca pa3 opaeHTaQHH R.IJ.pa npa nocne.uy.KXI.(Hx y -
nepexo,IJ,ax Bo BTopoB: .liMe. 3ToT nocne,IJ,HHH ·Han peaKQHH 

4>opMaJILHO MO)KHO pa3,IJ,eJIHTL Ha ,IJ,Be lfaCTH, COOTBeTCTByiO

II(He y -nepeXO,IJ,aM Me)K.IJ.y COCTO.IIHH.IIMH KBa3HHenpephiBHOrO 

H .IJ.HCKpeTHoro cneKTpOB. YwapeHHe rayccoBoro pacnpe.IJ.e

neHH.II npa y -nepexo,IJ,ax a o6nacTH KBaJHHenpepLIBHoro 

cneKTpa OKa3LIBaeTc.ll HeJHalfHTeJILHLIM. CornacHo $opMyne 

1111 /4/, Ka)K.IJ.LIH CTaTHCTHlfeCKHH .IJ.HnOJILHbllf y ·nepeXO.IJ. 

ywapReT ~acnpe,IJ,eneHHe Ha BeJIHlfHHY nopR.IJ.Ka t\,a "' 0,16 

In pH a ( n = 29 0 I. Cpe,IJ,Hee lfHCJIO TaKHX •. -nepexo,IJ,OB 

onpe,IJ,enReTC.II cpe.IJ.Heii JHepraeB: BoJ6y)K.IJ.eHH.II ocTaTOlfHoro 

R.IJ.pa nocne acnapeHHR HeB:TpoHoB, KoTopaR B cJiyqae Jacene

HH.II CnOHTaHHO ,IJ,eJI.IIII(HXC.II H30MepOB paBHa 1,5 - 2 M:JB OT

HOCHTeJibHO ,IJ,Ha BTOpOH .IIMLI IR.IJ.pO C 3HeprHeH, 60JihWeH 

BbiCOThl BHeWHero 6apLepa, B OCHOBHOM HCnbi lbiBaeT ,IJ,eJie

HHel. IlpH TaKOH 3HeprHH B036y)K.IJ.eHH.II .II.IJ.PO MO)KeT HCnyc

KaT h npHMe PHO O.IJ.HH HJIH .IJ.Ba y - KBaHTa B 06JiaCTH KBaJH

HenpephiBHoro cneKTpa. 

PaccMOTPHM, ·HaKoHeQ, paJopHeHTaQHIO R..J.pa npa Kac

Ka.IJ.HhiX y - nepe xo,IJ,ax a o6nacTH .IJ.HCKpeTHoro cneKTpa, ne

)Kamero Henocpe,IJ,CTBeHHO Ha,IJ, H30MepHbiM COCTO.IIHHeM. 113-

MeHeHHe OpHeHTaQHH .II,IJ,pa B 3TOM npoQecce 3aBHCHT OT 

CnHHOB HalfaJihHOrO H KOHequoro IH30MepHorol COCTO.IIHHH, 

oT xapaKTepa nepexo,IJ,a H oco6eHHocTeii cxeMhl pacna,IJ,a. 

YlfeT TaKHX $aKTOpOB OlfeHb CJIO)KeH, 6onee TOrO, B HaCTO.II

ll(ee apeMR Mhi He pacnonaraeM CBe,IJ,eHHRMH o cxeMe ypoB

neB: :eo BTopoB: JIMe. 0.IJ.HaKo paclfeThl 6Y.IJ.YT cyll(ecTBeHHo 

ynpOII(eHhl, eCJIH npe,IJ,nOJIO)KHTh, 'ITO BCe y - nepeXO,IJ,LI HMeiOT 
CBOHCTBa: 

l L L...2 L .J •1- 1 - d-L1 -L 2--> ••• -d +L -.!L.I 
9
(]>1 ) 

m n m m 

HJIH 

L I L" J L Ln J _, J +L _.,., + +L -. ... ->1 -L -.I 
I I ·' m n m 

(J<I 161 

r,IJ,e J H Im- CnHHhl HalfaJibHOrO H KOHelfHOrO , H30MepHorol 

COCTOJIHHH paCCMaTpHBaeMOrO KaCKa,IJ,a. B •TOM CJiyqae 

MO)KHO nOKa3a Th, 'ITO BCe KaHaJILI pacna,IJ,a Me>K,l;y COCTO.IIHH.II

MH J H Im npHBO.IJ..IIT K O.IJ.HHaKOBOMY pacnpe,IJ,eneHHIO no 

npoeKQHJIM CnHHa COCTOJIHH.II I m , T .e. OpHeHTaQHJI .II,IJ,pa 
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B COCTOJIHHH Im He JaBHCHT OT MYJihTHnOJILHOCTH L1 , 
L 2,,., L n H .IJ.eTaneB: cxeMLI pacna,IJ,a B npoMe~TOlfHbiX 
COCTO.IIHHJIX. Bee KaCKa,IJ,hl, HMeiOII.(He CBOHCTBa 161, 3KBH· 

BaJieHTHLI O,IJ,HOMY nepeXO,IJ,y: 

J L =I !-Iml Im • 171 

Ilo -BH.IJ.HMOMY, pacna.IJ. THna 161 peanaJyeTcJI c 6onLWeii 

Bepo.IITHOCTLIO, OC06eHHO B peaKI.(HJIX C BhiCOKHMH BHOCHMbl· 

MH MOMeHTaMH. B KalfeCTBe npHMepa TaKOrO THna pacna,IJ,a 

MO)KHO yKa3aTL 3KCnepHMeHTaJihHble ,IJ,aHHLie pa60TLI /6/ no 

peaKQHH ( a , 2n) ua Mo 9 Zr H T .n. 113 17 I HeTPY.IJ.HO 

nonylfHTL $OpMyny, CBJI3h1Bai0Il(yl0 OpHeHTal(HIO CnOHTaHHO 

,IJ,enJIII(erocJI HJOMepa f(Mrm) c pacnpe,IJ,eneHHeM no npoeKQHH 

cnHHa .IJ.JIJI cocTO.IIHHJI, o6pa3yiOII.(erocJI nocne acnapeHHJI 

HeiiTpOHOB H CTaTHCTHlfeCKHx y ·KBaHTOB f ( MJ ) : 

f( M1 
m 

),Iw(J)If(MJ)C 2 (1 IJ-ImlJ9Mj MJ-MI ),181 
J MJ m m m 

r,IJ,e w ( J) - BepO.IITHOCTL o6pa30BaHHJI COCTOJIHH.II CO CnH

HOM J nocne HCnapeHHJI HeHTpOHOB H CTaTHCTHlfeCKHX 

y ·KBaHTOB. 3TO pacnpe,IJ,eneHHe MO)KHO paCClfHTaTL no on

THlfeCKOH MO,IJ,eJIH C yqeTOM CnHHOBOH 3aBHCHMOCTH HeiiT

pOHHOH H ,IJ,enHTenLHOH WHpHH /7/. CornacHo cKa3aHHOMY 

Bhlwe, $yHKQHJI f ( M 1 ) npe.IJ.cTaBnJieT co6oB: rayccoBo pac

npe.IJ.eneHHe no M 1 c napaMeTpoM pa3MLITH.II, nolfTH He 

JaBHC.IIIl(HM oT cnHHa. B oTnHlfHe OT 4>YHKQHH f( M1 ) ,napa

MeTp pa3MLITHJI, annpOKCHMHpOBaHHOrO rayCCOBLIM pacnpe

,IJ,eneHHeM f( Mrm) ,;JaBHCHT OT CITHHa I m H30MepHoro COCTO.II

HHJI. Ha puc. 3 noKa3aHa TaKaR JaBHCHMOCTh, pacclfHTaHHaJI 

no rt>opMyne 181 .IJ.JIR peaKQHH 239 Pu ( a 9 2n) 241 C IHH)KH.IIJI 

KPHBaRI H 
233U ( a 9 2n) 2 35 Pu IBepxH.II.II KpHBaRI. 

TaKHM o6pa30M, MO,IJ,eJih paClfeTa OpHeHTaQHH cnOHTaHHO 

,IJ,eJI.IIIl(HXCJI H30MepOB B OCHOBHOM OnHCaHa $opMyJIOH 181. 
PaccMoTpHM Teneph Bonpoc o TOlfHOCTH peJynLTaToB pacqe

Ta no 3TOH MO.IJ.ena. lionLwoB: BKna.IJ. B npoQecc paJopHeHTa

QHH .II,IJ,pa ,IJ,aeT HCnapeHHe HeHTpOHOB, n03TOMY TOlfHOCTL 

pacqeTa B 3HalfHTenLHOH cTeneHH CBR3aHa c onpe,IJ,eneHHeM 

cpe,D;heH 3HeprHH HeHTPOHOB -;: n HJIH TeMnepaTyphl .II.IJ.Pa T. 
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Puc. 3. 3aeucuMocm& napaMempa pa3Mbi111UJI uaoMepHozo 
cocmo.RHUJI am 0111 ezo cnuHa lm • BepxH.RJI Kpuea.R pacc..,u
maHa OAJI peaKf.IUU 233 U (a, 2n) 23:1 Pu /It= 5/2, -; = 1 M3B/, 
HUJIC"HJIJI - 0/IJI peaKf.IUU 239 Pu( a,2n )241 Cm 0/I =l/2 , 
7

0
=1 M3B/. t 

0)J.HaKO, KaK BH)J.HO H3 puc. 1, OWH6Ka B OUeHKe € n HllH 

T Mano CKa3biBaeTCJI Ha BenH'IHHe a( n). TaK, HanpHMep, 

ecnH B3JITb -;n = 1 ,0+ 0,2 M3B, TO H3 puc. 1 Mbl HMeeM 

a( n) = 1 ,8± 0,15. )J;pyroH Ba)I(HbiH HCTO'IHHK OWH60K CBJ13aH 

c npe)J.IIonmKeHHeM /6/ o xapaKTepe y -nepexo.IJ.OB B o6na

CTH )J.HCKpeTHoro cneKTpa BTOPOH JIMbl. no 3TOMY noBO.IJ.Y 

MO>KHO OTMeTHTb, 'ITO xapaKTep y -nepeXO)J.OB THna /6/ 
BCer)J.a COOTBeTCTByeT MHHHMallbHOH'pa30pHeHTaUHH JI)J.pa. 

Ecnu KapTHHa peanhHhiX y -nepexo.IJ.OB cno)I(Hee, TO napa

MeTp am )J.nJI H30MepHoro COCTOJIHHJI 6y)J.eT HeCKOllbKO 

6onhWe, 'leM COOTBeTCTBYIOIUee 3Ha'leHHe Ha puc. 3. BnaJI

HHe napaMeTpOB 6apbepoB )J.eneHHJI OCTa TO'IHOrO H KOMnayH)J.-

10 

1 

.~ 

.II.IJ.ep oKa3biBaeTcJI He3Ha'IHTenhHhiM. Bapuaua.11 3TH X napa

MeTpoB B pa3yMHbiX npe)J.enax nBWb HeCKOllbKO MeH.IIeT BH,Il; 

«lJYHKUHH pacnpe,IJ;eneHHJI no CnHHY w ( J) H Mano BllHJieT Ha 

peJynbTaTbl pacqeTa napaMeTpa am • ,[J;eTanbHhiH aHanH3 

noKa3an, 'ITO BCe 3TH Heonpe,ll;eneHHble «lJaKTOpbl B MO,Il;enH 

3aceneHHJI H30MepHoro COCTOJIHHJI MOryT npHBeCTH K 06IUeH 

owu6Ke, He npeBhlmaroiUeil 15-20~ npu pac'leTe napaMeT

pa am • 

§2. CAy'lau oeyx cnOHIIIUHHO OeA.RJIIUXCJI U30Mepoe 
e oOHOM .ROpe 

Mo)J.enh pac'leToB, HJno>KeHHa.ll B npe)l;bl,ll;YIUeii qacTu, 

He MO>KeT 6b1Tb HCnOllb30BaHa B 3TOM cnyqae, nOCKOllbKY 

B Heil He Y'IHThiBancJI KOHKpeTHhiii cnoco6 JaceneHHJI Ka)l()l;o

ro H3oMepHoro cocTO.IIHHJI Ha nocne,ll;HeM 3Tane peaKuuu. 

H3BeCTHO, 'ITO TaKoil oonpoc ocer,~J;a B03HHKaeT npu pac'leTe 

H30MepHOrO OTHOWeHHJI /B ,ll;aHHOM cnyqae - OTHOWeHHe 

Ce'leHHH 06pa30BaHHJI BepxHero H HH>KHero H30MepHbiX CO

CTOJIHHH BTOpOH JIMhl/. CornaCHO MO,Il;enu, HCnOllb30BaHHOH 

B pa6oTe /8~ nocne HCnapeHHJI HeHTpOHOB H CTaTHCTH'IeCKHX 

y -KBaHTOB TOllbKO COCTOBHHJI C J · .Jc;f 3acenJIIOT H30Mep 

C MallbiM CnHHOM, a COCTOJIHHJI C .J > . c;p 3aCellJIIOT H30Mep 

C 60llbWHM CUHHOM, TaK 'ITO OTHOWeHHe Ce'leHHH o6pa3oBa

HHJI ,ll;BYX H30MepOB paBHO: 

TJ 

L w (.I) 
J ..:::J.cP---. --- /9/ 

L (o( .I ) 
J / J t;p 

r,ll;e Jcp- cpe,ll;Hee 3Ha'leHue cnuHoB )l;Byx H30MepoB. CooTBeT

CTBeHHO 3TOMY, CYMMHpOBaHHe B npaBOH 'laCTH «lJopMynhl 

/8/ ,ll;On>KHo 6h1Th orpaHH'IeHo no cnuHaM J --::J~.;p /unu J / Jcp I 
npu pac'leTe opueHTauuu ,ll;nJI H30Mepa c ManhiM /unu 

6onbWHM/ CllHHOM. 

Mo,ll;enb, onucaHHaJI $opMynoii /9/, wupoKo npuMeHJieTcJI 

npH paC'IeTaX H30MepHOrO OTHOWeHHJI )l;llJI 06bi'IHbiX H30Me

poo, H onepBbie 6hina ucnonh30BaHa B pa6oTe /B/ MJI pac

'leTa OTHOWCHHJI Ce'leHHH o6pa30BaHHJI ,ll;BYX H30MepHbiX 

II 



COCTOJIHHH BO BTOpOH .liMe .II.IJ;pa 237 Pu. Cne.zzyeT OTMeTHTb, 
qTo B 3Toii Mo.neno He yqoTblBanocb npaaono oT6opa no 
KBaHTOBOMY qocny K, KOTOpoe MO)KeT HrpaTb BalKHYIO ponb 
npo 3aceneHHH TaKHX K -o3oMepoa, Ka:It 37 Pu. HecMoTp.ll Ha 
3TO, B 3TOH pa60Te Mbl 6y.IJ;eM TaK)Ke HCnonb30BaTbcllOpMyny 
/9/ .IJ;ll.ll pacqeTOB OTHOWeHH.II ceqeHHH H OpHeHTaUHH .II.IJ;pa 
B .IJ;BYX H30MepHbiX COCTO.IIHH.IIX 237 Pu. 

236, 238 
B cnyqae qeTHo-qeTHblX H30Mepoa I Pu 

H T .n./ BepxHee H30MepHOe COCTO.IIHHe BO BTOpOH .liMe 
.IIBll.lleTC.II .IJ;BYXKBa3HqacTHqHblM CO CnHHOM I =K 1- 0 , a 
I{H)KHee, KaK npaaono, HMeeT cnHH, paBHbiH HY;IO (Im=Km=O) · 
CnoH aepxHero H30Mepa MO)KHO onpe.nenHTb no OTHoweHHIO 
ceqeHHH o6pa30BaHH.II .IJ;BYX H30MepoB H no aHH30TponHH 
yr noaoro pacnpe.neneHH.II ocKonKOB .neneHH.II. Mo.nenb pacqe
TOB 3THX BenoqHH .IJ;ll.ll .IJ;BYXKBa3HqacTHqHoro H30Mepa BO 
BTopoii .liMe 6Lma pa3pa6oTaHa a pa6oTe /7/. B 3Toii 
Mo.neno KpoMe pacnpe.neneHH.II .II.IJ;pa no cnoHy w ( J) pac
cMaTpoaanocb TaK)Ke pacnpe.neneHHe no KBaHTOBOMY qocny 
Kj B o6naCTH .IJ;BYX KBa3HqacTHqHblX B036y)K.IJ;eHHH BTOpOH 
.IIMbl. 3a cqeT npaBHna OT6opa no K J , TOllbKO COCTO.IIHH.II 
c. 6onLWHMH 3HaqeHH.IIMH K J 3acen.IIIOT .nsyxKaa3oqacToq
HbiH H30Mep. 

§3. Pe3yAb111a111bl u o6cyxoeHue 

AHanH3 3KcnepHMeHTanLHblX .naHHbiX no yrnoaoMy pac
npe.IJ;eneHHIO OCKOnKOB ,IJ;eneHH.II n03BOll.lleT nony~Tb CBe.IJ;e
HHJi 0 CUHHe I H npoeKUHH CnHHa Ha OCb CHMMeTpHH .II,IJ;pa 
K a ce.nnosoii ToqKe /Ha BTopoM 6apbepe/. B HameMcnyqae 
aenoqoHa I COBna.naeT CO CnHHOM H30MepHOrO COCTO.IIHH.II 

Im • C .npyroii cTopoHLI, KaK npaaono, npoeKIUI.II cnHHa H3o
MepHoro COCTO.IIHH.II K m .IJ;Oll)KHa 6b1Tb pasHa ero CHHHY, 
T .e. I rn = Km /3a HCKmoqeHHeM, B03MO)KHO, cneUHcllHqec
Koro cnyqaJI Km =l/2, CM. /3//. TaKHM o6pa3oM, ecnH npo 
.IJ;eneHHH JI.IJ;pa H3 H30MepHOrO COCTO.IIHH.II npoeKnB.II CnHHa 
coxpaHJieTC.II .no MOMeHTa npoxo)K.IJ;eHH.II qepe3 ce.nnosyro 
ToqKy ( K = Km ) , TO Mbl acer.na Ha6mo.nanH 6LI aHH30TponHoe 

12 

yrnoaoe pacnpe.neneHHe c MaKCHMYMOM npo 90 ° , T .e. 

W ( oo) < 1/1 I. O.nHaKo .nn.11 p.11.na H3oMepoa B pa6oTel2/ 
w ( 90°) 

Ha6nro.nanocb aHH3oTponHoe yrnoaoe pacnpe.neneHoe c MaK

w ( 0 °) 
CHMYMOM npH 0° ( > l) , qTo yKa3blBaeT Ha Hecoxpa-w ( 9 0 °) 

HeHHe npoeKUHH CnHHa K npH .IJ;eneHHH .II.IJ;pa H3 H30MepHbiX 
cocTOBHHii. TaKHM o6pa30M, H3 3KcnepHMeHTanLHblX .naHHblX 
Mbi .non)KHLI onpe.nenHTb .nse aenoqHHbl I m H K. 3To 
MO)KHO C,IJ;enaTb nyTeM COnOCTaaneHH.II pacqeTHbiX 3HaqeHHH 

W(0°) H 3KCnepHMeHTanbHblX .IJ;aHHblX no aHH30TpOnHH (3 = W(-----cl) 
c rpaliJoKaMH {3( am) ,npose.neHHblMH B pa6oTe/2/. 90 

B KaqecTae 3KcnepoMeHTanbHblX .naHHblX no yrnoaoMy 
pacnpe.neneHHIO Mbl 6y.neM ocnonL30BaTb pe3ynLTaTbl pa-
6oT /2,9 /, Yrnoaoe pacnpe.neneHHe ocKOnKOB .neneHH.II H3y
qanocb TaK)Ke a pa6oTax I 1.10 I, o.nHaKo nonyqeHHble .naH
Hbie no aHH30TponHH B 3THX pa6oTaX, B npHHUHne, MOryT 
6biTb 3aHH)KeHbl 3a cqeT 3«ll4JeKTa CBepXTOHKHX B03Myi.QeHHii. 

241 Cm 

,L{ng 3Toro .II.IJ;pa Ha6mo.nanacb oqeHb conLHaJI aHH3oTpo
nog anepe.n B peaKUHH 239Pu( a, 2n) 241 Cm , (3= 2±0,4. 

,L{n.ll onpe.IJ;eneHHJI napaMeTpa MO)KHO HCnOnb30BaTb HH)K• 
HIOIO KpHBYIO puc. 3. Hao6onee nO.IJ;XO.IJ;.IIIUHe KOM6HHaUHH 
Im , K npose.neHbl B ma6A. 1. 

Jfl 11106A. 1 BH.IJ;HO, qTo BapHaHTbl Im ,K =9/2,3/2 H 5/2,1/2 
nyqwe acero cornacyroTC.II c 3KcnepHMeHTanLHblM 3HaqeHHeM 
aHH30TpOnHH, XOT.II B npe.nenax OWH60K /3KCnepHMeHTanb· 
HblX H pacqeTHbiX/ B03MO)KHbl TaK)Ke H BapHaHTbl I m 

K=7/2, l/2(3/2) H ll/2,3/2. Qqean.IJ;Ho, qTo .nanLHeiiwee 
ynyqweHHe 3KCnepHMeHTanbHOH TOqHOCTH n03BOllHT 6onee 
O.IJ;H03HaqHo onpe.nenHTb aenoqoHbl I u K. 

m 

235 Pu 

B peaKUHH 23 3 U ( a ,2n) 235 Pu 6Lino nonyqeHo 3HaqeHHe 
aHH3CTponuo f3 = 1,1± 0,1112 /.JI.npo-MHWeHb 233 U HMeeT 
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CDHH 5/2, qyo COOTBeTCTByeT napaMeTpy pa3MLITBJI .lUIJI 

COCTOJIHBH, o6pa3yHiqBXCJI nocne BCnapeHBJI HeHTpoHOB, 
paBHOMY 2,55, ecm1 f"n = 1 M3B. 3aBBCBMOCTL napaMeTpa 
pa3MLITBJI a rn OT CnBHa B30Mepa B cnyqae peaiCJniB 

2 33 U ( a, 2n ) 2 35 Pu npe.IJ;cTaBneBa sepxuei ICpBBOH puc. 3. 
ConocTasneuBe 3THx .IJ;aHHLIX c 3ICcnepBMeHTanLHLIM 3Haqe
HBeM aHH3oTponBB' no3sonuno yiCa3aTL, qyo .lVIJI 235 Pu 
I , K = 5/2 , 3/2 BnB 9/2, 5/2, 3TOT BLIBO,IJ; cornacyeTCJI 
C pe3ynLTaTaMB pa60TLI /12~ XOTJI B Hei BCnonL30BanBCL 

,IJ;nJI napaMeTpa am 3HaqeHBJI, HeCICOnLICO OTnBqaHiqBeCJI 
OT HaWBX pacqeTHLIX ,IJ;aHHLIX, npBBe,IJ;eHHLIX Ha pUC. 3. 

237 Pu 

~nJI 3TOrO B30TOna BMeiOTCJI 3ICCnepBMeHTanLHLie ,IJ;aHHLie 
no OTHomeHBIO ceqeuBH o6pa3oBaHHJI .IJ;Byx B30Mepos I T11:r 
= 1,1 MeeK B 45 HceKI I8,10 I B no yrnosoMypacnpe,IJ;eneHBJO 

IBHTerpanLHOMY B .IJ;Bclx)epeHJn~anLHOMYI BX OCICOniCOB .IJ;ene
HBJI /2, 3 I. H3 3ICcnepBMeHTanLHLIX ,IJ;aHHLIX no OTHomeHBJO 

ceqeuBi B l)opMynLI 191 MO)I(JIO yiCalaTL pJI.IJ; B03MO)I(JILIX 

ICOM6Bua~n~i cnBHOB sepxuero B HB>KHero BlOMepos lcTon6-

nw 3 B 6 •a6A. 21. ConocTasneHBe c 3ICcnepBMeHTanLHLIMB 

,IJ;aHHLIMB no yrnOBOMY pacnpe.IJ;eneHBIO OCKOniCOB ,IJ;eneHHJI 
n03BOnJieT BLI6paTL HaB6onee nO.IJ;XO,IJ;JIIJ.Uie B3 3TBX ICOM6B
ua~n~i. Pe3ynLTaTw pacqeTOB napaMeTpa am c yqeToM 

OTHOWeHBJI ceqeHBH o6pa30BaHBJI .IJ;BYX B30MepoB npBBe,IJ;eHLI 
B cTon6nax 5 B 8. Cna6aJI opBeHTanBJI JI.IJ;pa237 Pu B o6eBx 
B30MepHLIX cocTOJIHBJIX no cpasueHBJO co cnyqaeM 241 Cm 
CBJI3aua c uaqanLuoi xaoTaqeciCoi opBeHTallBeH JI.IJ;pa MB
meHB 235 U, BMeiUllero 6onLWoi CUBH I It =7 12, eM. 
puc. 21. 

3TOT 3clx)eiCT B 3HaqBTenLHOH CTeneHB BnBJieT Ha OpBeH

TallBIO JI.IJ;pa B HB>KHeM BlOMepHOM COCTOJIHBB, nOCICOnLICY 

nocne.IJ;Hee 3acenJieTCJI Bl cna6oopBeHTBposauuLix cocToJI
HBH ( J < 9 /2) BTopoi JIMLI. ConocTaBnJIJI pacqeTHLie 3Ha

qeHBJI napaMeTpa am B •a6A. 2 C 3ICCnepBMeHTanLHLIMB 
,IJ;aHHLIMB no aHB30TpoUBB 121, MO)I(JIO BB,IJ;eTL, qyo CaMLie 

nO,IJ;xo.IJ;JIIJ.Uie ICOM6BHallBB cimuos sepxuero B HB>KHero B3o-
Mepos 237 Pu JIBnJIJOTCJI 

( Im,K )oopx. = (ll/2.5/2) ,(1m ,K )HmNI. =( 5/2,5/2) 
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HnH 

(Im,K) sepx.=(ll/2,5/2) ,(lm,K)HIDKH. =(7/2,7/2). 

BTopoB: aapaaHT cooTBeTcTayeT paJnH'IHbiM nonocaM Ha 

6apbepe ( K= 5/2 HK=7/2) npH ,IJ;eneHHH JI,IJ;pa H3 ,IJ;ayx H3oMep

HbiX COCTOJIHHH. 3TO B npHHD;Hlle B03M0)1(110, ecnu paCCMaT

pHBaeMble H30MepHble COCTOJIHHJI HMeiOT pa3nH'IHble 'leTHO

CTH. 

KaK 6blnO OTMe'leHO B pa6oTe / 2 /, CllHHbl 11/2 H 5/2 ,IJ;nJI 

BepxHero H HH)I(Hero H30MepoB 237 Pu MOryT COOTBeTCTBO

BaTb HHnbCOHOBCKHM opfiHTaM [ 615] 11/2+ H [ b62] 5/2+ npH 

,IJ;e$opMa.UHH, cooTBeTCTByi()[.I.J;eB: BTopoMy MHHHMYMY I CM., 

Hanp,. /8 I I. O,IJ;HaKo 3TOT BbiBO,IJ; He no,IJ;TBep,IJ;Hn peJynbTa

TOB HJMepeHHJI g -$aKTopa aepxHero HlOMepa 237 Pu /3/ , 
cornacHo KOTOpbiM cnHH HecnapuaaeMoro HeB:TpoHa ,IJ;On)l(eH 

6b1Tb aHTHnapanneneH op6HTanbHOMY MOMeHTy. C ,I!;pyro:H 

cTopoHhl, 3Ha'leHHe I m laepx.l= 7/2, npe,IJ;no)l(eHHoe aa

TOpaMH pa60Tbl /3/ ,IJ;nJI 06'bJICHeHHJI peJynbTaTOB H3Me

peHHJI g -$aKTOpa, no HaWeMy MHeHHIO, OKa3b1BaeTCJI CnHw

K9M HH3KHM, 'IT06bl Y,IJ;OBneTBOpHTb 3KCnepHMeHTanbHbiM 

,II;~HHbiM no OTHOWeHHIO Ce'leHHH H yrnOBOMY pacnpe,IJ;eneHHJO 

OCKOnKOB ,IJ;eneHHJI. 

238 Pu 

HH)I(HHH H30Mep IT1/2 = 0,5 MCeKI JIBnJieTCJI OCHOBHbiM 

COCTOJIHHeM BTOpOH JIMbl H HMeeT CnHH, paBHbiH HYJIIO 

( lm=Km = 0) .BepxHee HlOMepHoe COCTOJIHHe ( lm=Km IO) JIB

nJieTCJI ,IJ;BYXKBa3H'IaCTH'IHbiM BO BTOpOH JIMe. «<lyHK.UHH 

B036y)I(,II;eHHJI ,IJ;nJI ,IJ;BYX H30MepHbiX COCTOJIHHH B peaK.u;HH 

2 36 U ( a, 2 n) 2 38 Pu 6blnH H3MepeHbl B pa6oTe /ll /. 
AHanHJ 3THX peJynbTaToB c noMOIUbiOMO,IJ;enu JaceneHHJI 

,IJ;BYXKBa3H'IaCTH'IHOrO H30Mepa BO BTOpOH JIMe noKaJan, 

'ITO ,IJ;nJI aepxHero H30Mepa2 3B Pu Im = K.n=4/7/. Pac'leTbl 

no 3TOH MO,IJ;enH noKaJanH TaK)I(e, 'ITO JI,IJ;po a aepXHeM 

H30MepHOM COCTOJIHHH ,IJ;OBOnbHO CHnbHO OpHeHTHpoBaHO 

( a = 1,8) , nOCKOnbKY 3TO COCTOJIHHe JacenJieTCJI H3 
m u 

COCTOJIHHH BbiCOKHX CnHHOB B o6naCTH ,IJ;BYXKBa3H'IaCTH'IHbiX 

B036y)I(,II;e)IHH BTOpoB: JIMbl. ConocTaaneHHe 3Toro pac'leTHoro 
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3HaqeHHB napaMeTpa am C 3I<CnepHMeHTaJlhHLIM 3HaqeHHeM 

.... ....... ....... ........ aHH30TponHH no3aonxeT onpe.n:enHTh 3HaqeHHe K HaBTOpOM 
_.N 

- N 6aphepe, .II.nB .II.BYXI<Ba3aqacTBqHoro H30Mepa. 3I<cnepaMeH-r ~co ~ co 0) 
0 - -- -- - q 0 0 • ~ - - -

:;I "( oo) 0\ r:: 
~1~1 ~I ~I = 0,69± 0,09 COOTBeTCTByeT 13= ......- {) 

~I I ~II 
I TaJlhHOe 3HaqeHHe 

iSt :.:: .-oo - 00 0) w ( 90°) (T) q - ~({) ~ ({) co II ........ - - - -CQ N - -o - 0 0 nonoce K=3 ( K i Km ) ' ecnu npe.II,llonmKHTh, qTo aepxHBH 

H30Mep pacna.n:aeTCB B OCHOBHOM nyTeM CllOHTaHHOrO .II,ene-

HHB. O.n:Hai<o, ecnu .II.BYXI<Ba3HqacTaqHLIHH30Mep c Hei<oTopo-

r pOH BepOBTHOCThlO ( ly ff) pacna.n:aeTcB nyTeM y- -nepexo.n:a oo-: 
Ha OCHOBHOe COCTOBHHe BTOpOH BMLI, TO B Ha6niO.II,aeMOM .._, 0\ ::r !Ct- OOIC ({) ({) N 

.II.OJl)l(eH 6LITh BI<Jla.II, OT H30TpOllHOrO 
t::t'-'0 N. qo_o_ O").t-: ~ ~ ({) - ~ 3HaqeHHH aHH30TpOllHH iSt <ll 

-o - 0 0 0 ~I 
. 

II ..::: 
N N-- co yrnoaoro pacnpe.n:eneHH.Il, cooTBeTCTBYIOmero 3TOMY I<aHany. 

0") -CQ B 3TOM npe .n:n on O)l(e HHH 3I<CnepHMeHTaJlhHOe 3HaqeHHe N ~I II ~ W( 0 °) CQ 
0 = 0,69±0,09 COOTBeTCTByeT nonoce K=4 (K=J\n =lm), ({) 

E I ~ or-~ 0)0 r- ({) 0) 0) W(900j tl - - - - (l) 
N- N NO') N 0") - - :s: II 

H npH 3TOM ly /f' "'2/3. IlO-BH.II.BMOMy, 3HaqeHHe CllHHa 0:: CQ 0") 
(l) 

<ll ::r Im = Km = 4 COOTBeTCTByeT Heii:TpOHHLIM op6uniM[ 862] 5/2+ 
<ll (l) 

B [ 51 2] 3/2+, :::r N N N N NN N N' ....... 0:: :s: I<OTOpLie, cornacHo pe3/snhTaTaM pacqeToB :s: ~ ....... ....... ....... ....... .............. ....... '-0") ~ (") 0:: I=: - 0")0")({) [[) !() (() r- 0) ~ CJ HHJlhCOHOBCI<HX ex eM /eM., Hanp., S/ /, Jle)l(aT OI<OJlO \0 0 ::r <ll 0:: <ll llOBepXHOCTH <l>epMH. f-o (l) ::r.: ::r (') 

~I 
;;.., B 1/I(J 6/l. 3 npe.n:cTaaneHa CBO.II,I<a 3I<CnepHMeHTaJlhHLIX E I N NNN NN N N I=: 0 - ....... ..................... .............. ....... ....... 0 :X: .II,aHHLIX H pe3yJlhTaTOB onpe.n:eneHHB CllHHOB CllOHTaHHO [{) 0) [() 0) -[{) 

...... r- ~ r:: (!) 
~ 

::r .II,enBWHXCB H30MepOB. 0 ;;.., 
I=: I=: 3HaqeHHB I m H K, npHae.n:eHHLie a cTon6uax 2 H 3, ::ii 0 0 :.:: I \0 r:: Ha.II,O paccMaTpHBaTh I< a I< Hau6onee BepOBTHLie BapHaHTLI (j) t:; 

u 0 [{) co ....... ....... <ll 
"" npu yqeTe JI<cnepHMeHTanhHLIX H pacqeTHLIX owH6oi<. Oqe-0:: 0 0 OlD 0") 0") ::E C') C;.o"<j' 0 'i"' ....... ....... ........ 

BB.II.BO, qTo ynyqweHHe 3I<CnepHMeHTaJlhHOH TOqHOCTH ll03BO-- - (l) (!) C-1 .,... 

I 
..... ..• 

f-< ~ ll 6onee xapai<TepHCTHI<H 
........ 

0 0 JlHT O.II,H03HaqHo onpe.n:enHTh 3TH 
r-<' \0 \0 ' 

6onee - ...... H c.n:enaTh onpe.n:eneHHLie BLIBO.II.LI OTHOCHTellhHO <ll <ll ........ 
0.. 0.. ........ 

pacnono)l(eHHB HHJlhCOHOBCI<HX op6HT B o6nacTH BToporo 
r:o r:o ~~ MHHHMyMa. 

0.. ....... ....... ....... ....... (l) - N 0") 'i"' ::E ;::l ::I ;::l 

I ABTOP Bhlpa)l(aeT 6naro.II,apHOCTh ai<a.II,eMHI<Y r .H.<I>ne-0 u 0.. 0.. 0.. 
(!) ...... l1) ..... <X> posy 3a HHTepec I< pa6oTe H IO.II.raHrpci<oMy 3a o6cy)I\.IJ.e-:s: '<!' M M <·':> .,... .,... 

"" .,... 
HHe pe3ynhTaTOB. 
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PyKonucb noclflynuAa e u3oalfleAr.cKuii OlfiOeA 
31 oKu6pJt 1974 zooa. 

Y CJIOBH.ll 06MeHa 

IlpenpHHThl H C006ll.leHHJI OlUUf paCChJJialOTCJI 6ecnJJaTHO, Ha OCHOBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, JJa6opaTOpHRM, 

6H6JJHOTeKaM, HayqHhiM rpynnaM H OT~eJJhHhiM yqeHhiM 6oJJee 50 CTpaH. 

Mhi O:li<:H~aeM, qro nonyqareJJH HJ~aHHH OHJIH 6y~yT caMH npORB· 

JIJ!Th HHHUHa THBY B 6ecnJJa THOH noChJJIKe ny6JJHKaUHH B .JJ:y6Hy. B nopR~Ke 
06MeHa npHHHMalOTCJI HayqHhie KHHrH, )l(ypHaJJhl, npenpHHThl H HHOrO 

BH~a ny6JJHKaUHH no TeMaTHKe OHJIH. 
E~HHCTBeHHhiH BH~ ny6JJHKaUHH,KOTOphiH HaM npHChJJiaTh He CJJe~y· 

eT ,· 3TO penpHHThl /OTTHCKH CTaTeif, y)l(e OIIy6JJHKOBaHHhiX B HayqHhiX 

)l(ypHanax/. 

B pR~e CJJyqaeB Mhl CaMH o6pall.laeMCJI K nOJJyqaTeJJJIM HallJHX H3~a· 
HHH C npOCh60H 6ecnJJaTHO npHCJJaTh HaM KaKHe·JJH60 KHHrH HJIH 

BhiiiHCaTh ~JJJI HallieH 6H6JJHOTeKH HayqHhJe )l(ypHaJJhl, H3~a10ll.IHeCJI B HX 

crpaHax. 

0T,lleJibHble 3arrpocbi 

lfJ~aTeJJhCKHH OT~eJI e)l(ero~HO BhiiiOJIHReT OKOJJO 3 000 OT~eJJhHhiX 
JanpocoB Ha BhiChiJJKY npenpHHTOB H coo6ll.leHHH OHJIH. B TaKHx Ja· 

npocax cne~yer o6R3aTeJJhHO yKa3hiBaTh HH~eKc JanpalliHBaeMoro 

H3P,aHH.ll. 

A.z:~peca 

IlHChMa no BCeM BOnpoCaM 06MeHa ny6JJHKaUHJIMH, a TaK)I(e Janpo· 

Chi Ha OTP.eJJhHhie HJP,aHHR cneP,yer HanpaBJJRTh no a~pecy: 

101000 MocKsa, 
FAaBHblii no<~maMm, n/Jt 79. 
H3iJame/lbCKuii omOe/1 
06oeOuHeHHozo uHcmumyma 
JIOepHblX UCC/leOOBQHUU. 

A~pec ,li,JJJI nOChJJIKH BCeX ny6JJHKaUHH B nopR~Ke 06MeHa, a TaK)I(e 

,li,JJJI 6ecnJJaTHOH IIO~IIHCKH Ha HayqHhie )l(ypHaJJhJ: 

101000 MocKea, 
FAaBHblii no<~maMm, n/Jt 79. 
llay'IHo·mexHu'lecKaJt 6u6AuomeKa 
06oeOuHeHHozo UHcmumyma 
JIOepHblX UCC/leOOBQHUU. 


