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CymecTBOB&Blle n -ranepoaa co CTpaHHOCThiO s - -3, H30TOJlH'l8CKHM CnHHOM 

I • 0, cnuaoM a 'l&THOCThJO JP = 3/2+ a MaccoA oKono 1680 Mss 6Dino npeAcKa3aao aa oc

/1-3/ 
aosaaua ranoT&3hl o6 SU (8)-caMMeTpaa canhHhiX B3aHMO.I1eAcTBHA • YJKe caMo OTKphl-

/4/ 
TH8 OTpHIIaT81lhBO 3apSili<8HHOro 6 apaoaa CO CTpaHHOCThiO - 8 H Maceo A, 6JIH3KOA K Ilp8.11-

CKa3aHHOit, BBH110Ch 6n&CTSIDlHM Il0.11T00pli<.I19HH9M SU (3)-uasapaaaTHOCTH B KOCB9BHO CBB-

.119T91lhCTBY9T B Il01lh3Y yKa3aHHhiX 3Ha'l9HBA cnaaa B 'l9THOCTH {l - -ranepoaa. 0.11HaKO He-

I10Cp9.11CTOOHH09 9KCI19pBM8HT81lhB09 0Il!J9.1191l9HB9 STHX KBaHTOBbiX 'IBCen, H9COMH8HHO, npe.11-

~nSieT 6o11bmoA BHTepec. 

Cnaa n- -'laCTHIIhl MOll<eT 6btTh onpe.11enea npu B3y'leasu KaKoro-nu6o B3 ee aenen-

TOHHbtX pacnanos, SIBJlSitontHXCSI cna6btMH pacna.llaMH Tuna J ~ II + 0 J , II 

0 - CDIIHhl '18CTU). nng aTOro, K8K noK838HO B pa6oTaX/B-B/ (eM. TliKll<&/
7
/), cnenyeT 

H3MepBTh yrnosoe pacnpeneneaue a nonS~pH3anuJO 'laCTBn co cnuaoM 1/2 npu pacnane no-

1lSipH30B8HHbiX n - runepoaos. H3 TaKBX B3MepeauA onpenen!IJOTCSI H napaMeTphl a f3 
B •)' , xapaKT9pH3YJOntHe pacna.11 yK&3aaaoro Tana. 

B aTOll 3aM9TK9 Mbl o6cynHM B03MOlKHbtA M8TO.I1 onpeneneaag 'l&TBOCTB n -runepo-

HOB. nocKOJlhKY pacn&Jlbl {l -'l&CTU o6ycnOBn8Hhl Cna6btMH B38BMOJl81tCTBH11MH 0 'l9THOCTh 

n- MOJKeT 6btTh onpeneneaa numh npu uccnenosaaua cunhHbtX a sneKTpoMarHHTHbtX npo-

neOCOB BX poli<.I18HHSI. CoxpaB9BH8 CTpaHHOCTH B CHJlhHblX B 9n9KTpOMarHHTBhiX B3aBMO.I19A-

CTBH!IX H 6onhWa11 B91lH'lHBa CTpaBHOCTH {l npBBO.IlSIT K TOMY, 'ITO nponeccbt poll<.ll&BB11 

{l 6ynyT, KaK npaszrno, Upoll&CCaMH C Tp9MSI HnH 6onee 'laCTHI18MH B KO!l8'1HOM COCTOSI-

HBB. Onpeneneau411 JKe 'l&TBOCTR B TaKHX peaKUHSIX MOJK&T 6DITh nposeneao nHmh sa ocaosa

HBH aaanH3a TeX cnyqaes, Korna aMnynDCDI scex 'I&CTun neJKaT B onaoA nnocxocTH. Onaa

KO cymecTBOBaHBe 6oaoaaoro pe3oaaaca ( K K) • co cTpaHHOCThJO 2, H30TonB'leCKHM cnHBOM 

1, ayn&BbiM CilHBOM R Il01lOJKBT9JlhHOit '18THOCThl00 06 o6aapyli<&HBII KOTopOro C006ntHna 
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npo¢. c. ro1lhnxa6ep sa nel<llHII B EpesaBCKOA mKone • Jl03B01ISI9T paCCMOTpeTh .111111 onpe-

.1181l9HB!I 'l9THOCTB {)- peal<llBIO C llBYMSI 'laCTHUaMH B KOB9'lHOM COCTOIIHBH: 

(1) 
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/9/ 
B pa6o·re nml nponeccos Taxoro Tana ( 0 + ~ .. 1 + 0 ) non}"I9Hbl aepaaeacTsa, 

aanar&JOillHe orp8HH'I9BHlil aa B03MOlKHbl9 3B8'19BHlil CORDa 1 H BByTpeaaell '19THOCTH H 

003B01ISIJOillH9 B 11pHBD:HDe onpenenHTh HX B Ollb1T8X C nonHpH30B8BBOll MHW9Bhl0, 

Mbl npennaraeM acnonh30BaTh ll1Ilil onpeneneBBII '19TBOCTH n -ranepoaa COOTaome

HHH, CBSI3blB8101llHe aCHMMeTpHIO B peal!CD:HH ( 1) 88 001IlilpH30B8BHOll npoTOBBOll MHWeBH C no-

1IHpH38D:HOBBbiMH X8p8KTepHCTHl!t8MH n B cny'lae, xorna npoToHbl ae nonHpH3oBaabl, 3ToT 

MeTon aaanorH'Iea MeTOny onpeneneaaa 'leTaocTa A
naHx c nonapH30BaaaoA npoToaaoA MHmea&10

110
•
111

, 

I- H E -rHnepoaoB B peaK-

/12/ 
Kax Obino noxaaaao 0. EopoM , ycnosae aaBapaaaTBOCTH oTaocaTen&ao oTpaJKeaaA 

s nnocxocTH peaKD:HH no3sonaeT c<j>opMymi posaTh o6mee npasano OToopa, CBH3biBaJOmee 

BByTpeBHH9 'leTBOCTH '18CTHD: CO 3H8'19HHliiMH npoeKD:Hll COHBOB Ha Hanp&Bn9BHe BOpManH K 

nnOCKOCTH peaKD:HH, nm1 nony'leBBH yKa3aBHblX COOTBOmeaHA MeJKily B801IJO)la9Mb!MH B91IH'IH

RaMII YllOOBee, OllR8K0 1 HCil01Ih30B8Th ycnOBH9 HBB8pH8HTBOCTH OTHOCHT91IhHO OTpaJKeHHA B 
/13/ 

nnocxocTH peaKD:HH s MaTpH'IHOM BHile • B paccMaTpasaeMoM aaMH cny'lae nony'laeM 

-1 ... -+ • 
R M(p 1 ,P

1 
)1 

.. .. 
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on = IM(p; 

.. 
,pI 

.. .. 
) . (2) 

3nec& M(p r .. • p 11 M8TpHll8 peaKD:HH 1 pI (pI )- Ha'I81IhBblll (KOH9'1HbiA) &Mnyn&c B 

C.U.M., n c ~, -aopMan& K nnocxocTH peaKD:HH, . R = exp(i~rSn) ... .. 
H I 0• D-

pI X pI 
onepaTOpbl nosopoTa cnaaos n -'18CTHD:bl H npoTOHa H8 yron IT BOKpyr aopMana, a 

I 
I = -'- - OTBOCHTen&aaa 'leTaocTD ( I 1 

II 
I r - BayTp9HHH9 'leTHOCTH Ha'l&nhHOrO 

11 KOHe'laoro cocTOHHHA), OnepaTop R 
/ 13/ 

nerKo pa3nOli<HTh no nonaoll cacTeMe cnaa-

TeH30pOB T 
jm 

R 
2J j 
I a I T Y* (;; )(~ )~ , 

1=0 1m=~j jm jm 2j + 1 

(3 ~ 

rne 

a • 
l 

J l (J + l-\ J")I (21 ")I ~ 
(- 1) 2 ( 2j + 1) . [ - J . ) 

(] - 1-1 j)! (21 + j + 1)! ( 21 + 1) ( 
4 ) 

.anSI aeqeTHbiX a a
1 

= 0 nna 'leTHbiX -nonynenoe). PaccMoTpHM npo-

uecc ( 1) B c ny'lae, xorna npoToaaaH MHmeBh nonapH3oBaaa . AcHMMeTpHH pasaa: 

e 
op-o_; 

op+o_-p 
(it;;') Sp Mo.itM + 

Sp M M + 

4 
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.. 
rne p - IIOflHpB38nHH MHIU9HH t 8 U.; = 

qe1111e rrpouecca Ha MHllieHH C ITOI1llp1138UHeA 

.... + 
Sp M~ (1 + u.P )M nll<l><!>epeHuHan&aoe ce-

e • 

3nec& 

-+ 
p • 11CI1011b3Yll (2), (3) II (5), llaXOllHM: 

I(P•i:) I (-i)a
1 

I <T
1 

JHel.l. m m 

(6) > 
0 

SpT
1

m MM + 
SpMM + - cpen11ee a118'1e1111e onep8Top8 Tim B pe8KUIIH ( I) 

118 HenonapuaoB8HIIOA MHrneuu. H8npaanllll oc& no H rrpeanonarasr, "'TO MRmeab 

), nonyqaeM fl011llpH30B8118 opTorollallbHO ll110CKOCTH peaKUIIH ( p = p; 

e = IP I (-i)a 
I 11eq, 

<T > 
10 0 

TaKHM o6paaoM, 'IT06b! onpenenBTb '19THOCTb n -rHnepolla, Heo6xonHMO cpaBIIHTb peayn&-

THTW nayx aKcnepnMeiiTOB, B nepaoM aaMeplleTcH 8CHMMeTpHH peaKnHH (I) 11a nonllpHao-

BBBIIOA MHrneaa. Bo HTopoM llOI1lKHbi 6brTb onpeneneabr cpenane 311a'leiiHB < T
10 

> 0 H peaK-

nHH c 11enonHpHaoaa11110A MHrnea&JO. Cpen1111e aaa'leiiHll < T
10 

> 
0 

npH lle'leTIIbiX j MoryT 

6wT& onpenenellbr MeTonoM EaAepc H <l>eucTep
151 

nyTeM H3Mepellllll yrnosoro pacnpeneneHHH 

rarrepOIIOB B uenenTOHIIblX pacnall8X n-
JKe a Man, TO < T

10 
> 

0 
c lle'leTBbiM j 

a cnyqae, ecna aenaK napaMeTp a , EcnH 

MoryT 6b!T&onpenenell&/
51 

no R3MepeiiHHM nponon&-

110A nonupaaanHH runepo11oa. 

B HacTouruee epeMR coan811bl nonnpH30B8HBbre MHrneaH c nonupaaauaeA npoTOIIOB 

Q 70%. Cpen11ae 311a'leiiHR <T
10 

> 0 H, cneaoaaTen&ao, 3Ha'l:euHe acHMMeTpHH onpenensuoT-

cu llBH8MHKoll. EcTecTHeiiiiO, 'ITO 111111 onpeneneBHH 'leTBOCTH IIYJKHo Bbr6ap8Tb T8KHe allep

rHH H yrnbt 1 npH KOTOpbiX STH aenHttHH bl He M8nbt. EcnH >Ke B .llOCTyriHbiX HHTepeanax yr

nos H 311eprHA aenH'lDIIbl, HXOllHIUHe B ( 6 1)1 OKaJKyTCH Mal1b!MH 0 TO 111111 OllpeneneiiHH qeTIIOC

TH MOJKHO BOCnonb30BHTbCH npyrHMH COOTHOWeHHSIMH, cnenyJOIUHMH 113 ( 2), npHBeneM 011110 

H3 HHX! 

(7) 
Pl 

0-++ 0-+ 
p -P · 

3nec& < T >-+ 
10 p 

.. .. + 
SpT

10 
M~(l+ u• P)M -

"it 
cpen11ee aHa'leHHe T 

10 
e cny .. ae, KOrna MHrnell& nonSTpH30B8118. 

B aaKnJO'IeHHe oTMeTHM, 'ITO HanoJKeHHbrfi MeTon MOlKHO npHMeHHTb TaKJKe H K peaK-

O:HH 

(8) 

npH 3TOM cneayeT, O.llH8KO, OT6Hp8Tbt K8K yK83biBanOCb Bbllll91 TOnbKO T8KHe c nytt8H 1 KOrll8 

RMnynbCbJ BC9X t:I8CTHU ne>t<ST B O.llHOA rrnOCKOCTH. 
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ABTOpbl 6naroaapHbl n.H. nanuaycy H .H.A. CMopOilHHCXOMy a a o6cy lK)leHH9 paccMOT-

peHHbtX aaecb aonpocoa. 
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