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1 •. Xopowo H3B8CTHO, 'ITO B036y)KJl8HHhl8 COCTOSIHHSI psraa IlpOCThiX 

KB8HTOBOM8X8HH'I8CKHX CHCTeM ( OCUHnnsrTop, )1{8CTKHii: poTaTop, BOllOPOllHhlii: 

·aTOM H T,Jl,) MoryT 6b!Tb 06'he)lHH8Hhl B OllHOM MynbTHITneTe H8KOTOpOii: rpyiiiibl 

'G , coaep)Kamett rpynny HHBapnaHTHOCTeii: raMHnbTOHHaHa ·co B Ka'leCTBe 

IIOJlrpyiiiiblo MO)I<HO IIOIIhiT8TbCSI IlpHMeHHTb IIOll06Hblit IIOllXOll T8K)Ke ansr 

OIIHC8HHSI KonneKTHBHhiX B036ymaeHHhlX COCTOSIHJrii: aTOMHhiX sraep, K npH-

. Mepy, B I 1/ aenanacb nonhiTKa o6'bsrCHHTb aaepreTH'IeCKHii: cneKTp H .Be-

posrTHOCTH "£ 2 -nepeXOilOB B ne<!JopMHpOB8HHhiX HApaX II pH IIOMOlliH npen-

IIOnO)K8HHH, 'ITO pOT8UHOHHhl8 COCTOSIHHSI B Hllpax o6pa3yiOT pacmenneHHhiit 

MynbTHnneT · "S L ( 3, R ) • B 121 
BhiCK83hiBanocb npennono)KeHHe o ToM, 

'ITO pOT8UHOHHhl8 COCTOSIHHSI ne<!JopMHpOB8HHhiX '18TH0-'18THhiX srnep o6'heAH-

HHIOTCSI B HeCKOnbKO pacmenneHHhiX MynbTHnneTOB SU ( 3) • flono6Hbl8 

IIOilXOilbl liHTepeCHhl TeM, 'ITO II03BOnHIOT OIIIIC8Tb pOT8UHOHHhJe COCTOHHIISI 

II . BepOHTHOCTli nepe,XOllOB M8)1{Jly HliMli 'lliCTO anre6pali'18CKHM nyTeM, 

· B aacTosrmett pa6oTe Mhi nonbiTaeMcsr o6'hSICHIITb aKcnepnMeHTanbHO 

aa6n10naeM~Ie oTaoweansr npnaenellllhiX BeposrTliOCTeii: "E 2 -nepexonoa B 

ne<jJopMnpoBallllhiX '18TliO•'IeTllhiX srnpax, ncxonsr na npennonoli<eliHH,. 'ITO 

B036y)KJl8HHhl8 COCTOSIHIISI aTnX srnep 06'b8llHliSIIOTCSI B H8CKOnbKO pacmennell-

•. HhiX MynbTnnneToB SU(3) • <l>opManbllbiM oclloBallneM ,nnsr aToro npenno-

no)KeHnsr SIBnsreTCSI <jJaKT, 'ITO Bee Hli3Kone)K8llili8 COCTOSIHHSI IIOnO)KliT8nbHOit 
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'IJeTHOCTII MO)KHO p83JleniiTb Ha HeCKOnhKO rpynn 1 K8)KJl8SI liS KOTOpbiX 

IIMeeT TOT )1{9 COCT8B no yrnOBbiM MOMeHT8M1 "'TO II MynhTIInneT ( A 1 1.1 

rpynnbi SU ( 3) c noJlXOJlSillle Bbi6paHHhiMII >.. II 1.1 • Bonee rny6oKofi 

npH"'IIHOH JlnSI STOrO yTBep)KJleHHSI SIBnSIIOTCSI cneJlyiOllliie C006p8)K9HHSI: 

fpynnofi HHTeHCIIBHOCTII raMHnhTOHH8H8 SIBnSieTCSI rpynna 0 ( 3) ; 

KOTopaSI reaepiipyeTCSI onepaTopaMn yrnosoro MoMeHTa 

N 
(lt.) (lt.) (lt.) (lt.) 

L 
1.111 

I (x p - x p ). 
/.1 II II /.1 

lt.=l 

· OnepaTopbi L /.Ill BMecTe c onepaTopaMII aneKTpii"!eCKoro KBaJlpynonh-

HOrO MOMeHTa 

N 
el 

2 
~ ( (lt.) (lt.) 1 "' (lt.) ) 
~ X X --u X 

/.1 II 3 /.Ill 
lt.= l 

Q 
1.111 

reaepiipyroT rpynny O( 3) x ·r 5 • Ecnii nepefiTII · K 6oaoHHbiM onepaTopaM 

(lt.) 1 (lt.) (lt.) 

-~(x +ip ) 
(lt.) t 1 (lt.) (lt.) 

b =-=.(X - ip ), b 
IL Vi!. 1.1 1.1 ' "' v2 "' "' 

e l 
TO Q /.Ill pacnaJlaeTCSI aa cyMMy IIS Tpex cnaraeMbiX 

e l 

Q /.Ill 

rJle Q (+J 
1.111 

)KeHIISI) 1 a 

(+) (-) 

Q /.Ill+ Q/.111 + Q/.111 ' 

(-) 
(Q ) llOCTpoeH liS JlBYX onepaTOpOB pO)KJleHIISI (yHII"'TO-. 

1.111 
Q /.Ill - IIS OJlHoro onepaTopa pO)KJleHIISI II OJlHoro onepaTopa 

yHII"'TO)KeHIISI. OnepaTopbi L /.Ill BMecTe c Q 1.111 reaepiipyiOT rpynny 
N (+) (-) 

oHII )Ke aMecTe c Q /.Ill = Q /.Ill + Q /.Ill r+ J reaepiipyiOT rpynny 

; H8KOHeU1 L 1.1 ':' aMeCTe C Q /.Ill ' Q 1.1-;, II aceMII OCT8nh-

su (3} 

SL (3, R) 

HbiMII 1 nony"'aiOIUIIMIICSI npn KOMMyTaUIIII Me)KJlY HHMH 1 reHepnpyiOT HeKOM-

naKTHyiO rpynny S p ( 3, 3) 1 KOTOp8SI 1 T8KIIM o6pa30M 1 C0Jl9p)KIIT SU ( 3) 

SL ( 3' R)' 0 ( 3) X T 5 • 

4 
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M hi npe}lnonaraeM 1 "'; 

SIJlp8 1 .T.e. ace_ poTaUIIOHHbl 

TIInneTe aTofi rpynnhi. Baa 

pymeHHIO Sp(3, 3) -cii~MeT 

MynhTIInneThi SU( 3) 1 'KoT 

Hbie poTaunoHHbie nonocKH 1 

anSI. 

8TH coo6pameHIISI.Jlel 

)KSIUHe COCTOSIHHSI1 CBSI38Hll 

UHOHHbie COCTOSIHIISI a_ }le<jlc 

KO MynhTHnneTOB SU ( 3) • 

/_ - nnn JlpyroMy MynhTIInneTy 

Oao npiio6peTaeT $II3II"'eCl 

pn"I:enhHO onncaTh aaepreTl 

paccMaTpiiaaeMoro SIJlpa. 1 

B ( E 2) -nepexoJlax. 

2. Ecnn reaepaTopbi 

b (lo) 

/.1 I 

. (lt.) + 
b i TO 6asHCJ 

1.1-
abipa)KeHhi ·a aiiJle nonnHol 

p (b ( 
n . I 

J1saeCTII0 1 "'TO JlnSI nocTpl 

Jl0CT8TO"'ll0 IIMeTh }laa_. CO 

C'IJHT8Th 1 "'TO OHH nepeHOC 

· aeaao. B nanhaefimeM 6yJ: 

.B aTOM 6asiice aenpnBOJll 

'IJIICnOM "18CTIIU n 1 · y"'a' 

TOSIIIIISI ( · nT, l m ru ' 
·)· 



nn, K8)!(Jl8H na KOTOphiX 

, 'ITo H. MYllbTnnneT ( >.. , ll 

n 1.1 • Bonae, r.ny6oKofi 

neJlyiOmne coo6pa)KeHnSI: 

~ HB.nSieTcH rpynna 0 ( 3) , 

MOMeHTa 

leKTpH"'eCKOt'O KB8Jlpyno.nb-

~i!:TH' K 6oaOHHbiM onepaTopaM 

(ft) 

i p ) ' 

JiaraeMbiX 

paTopoB po)KJleHHH ( yHH"'To- · 

)KJleHHH H OJlHOt'O onepaTopa 

~ IL v reaepnpyiOT rpynny 
( .... ) 

Q ll"' c+ 
1 
r~HepnpyiOT rpynny 

LV ' Q 1.17, H BCeMH OCT8.11b-

'l HHMH1 reHepnpyiOT HeKOM

o6pa30M1 COJlep)KHT SU ( 3) 

• M hi npeJlno.naraeM, 'ITO S p ( 3, 3) HB.nHeTcH JlHHaMH"'ecKotl rpynnoi!: 

HJlpa, T,e, BCe pOT8UHOHHbie COCTOHHHH HJlpa COJlep)K8TCH B OJlHOM Myllb

THlllleTe aTOi!: rpyllllblo BaaHMOJlei!:CTBHe Me)KJlY HyK.1IOH8MH npHBOJlHT K Ha

pyiiieHHIO Sp (3, 3) -cHMMeTpHH, H ncxoJlHhifi My.nhTHnneT pacnanaeTcH Ha 

MyllbTHlllleTbl SU ( 3) t KOTOpbie1 B CBOIO O'lepeJlb1 paCIIIellllHIOTCH. Ha KOHe"'

Hbie pOT8UHOHHbie ll0.1IOCKH1 HallpHMep, B peay.nbTaTe Q- Q -B38HMOJlei!:CT-

BHHo 

3TH coo6pa)KeHHH Jle.naiOT BepOHTHbiM npeJlll0.1IO)Ke!IHe, 'ITO HH3Ko.ne

)K8111He COCTOHHHH1 CBH38HHbie C '£ 2 -nepeXOJl8MH ( T,e, K8K paa pOT8-

UHOHHbie COCTOHHHH B ne$OpMHpOB8HHhiX HJlpax) 1 o6'heJlHHHIOTCH B HeCKOllb-

KO MyllbTHlllleTOB SU(3)· KoHe"'H0 1 oTHeceane cocToHHHii Hnpa K OJlHOMY 

HllH JlpyroMy MyllbTHlllleTy S U (3) llOK8 OCTaeTCH "'HCTO $opM8.1IbHbiM, 

0HO npH06peTaeT $H3H"'eCKHit CMbiC.111 TOllbKO ec.nH ll03BOmteT YJlOBlleTBO

pHTellbHO OnHC8Tb aHepreTH"'eCKHfi cneKTp H BepOSITHOCTb '£ 2 -nepeXOJlOB 

paccMaTpHBaeMoro mxpa. Tenepb nepei!:JleM K paccMoTpeHHIO Bonpoca o 

B ( E 2) -nepexonax. 

b (ft) 

ll 

2, Ec.nn reaepaTOphi SU (3} nocTpoeHbi na 6oaoHHhiX onepaTopoB 

. (1} + 
b t TO 6aaHCHbie BeKTOpbl npencTaB.neHHH SU (3) MOryT 6b!Tb 

ll b (1) +, 
Bb!p8)KeHbl . B BHJle ll0.1IHHOMOB H3 onepaTOpOB ll • 

P r b rrt' + J I o > . 
" ll 

HaBecTHo, 'ITO n.nH nocTpoeHHH caMoro o6mero npeJlcTaB.neHHH su (3) 

Jl0CT8TO"'HO HMeTb JlB8 COpTa 6030HOB1 OTHOCHTellbHO KOTOpbiX 6y)leM 

·ClJ:HT8Tb1 'ITO OHH nepeHOCHT npoeKUHH H30CllHH8 + 1/2 H -1/2, COOTBeTCT

, BeHHO. B Jl8.1IbHei!:meM 6yJleM _no.nbaoBaTbCH 6aancoM, nocTpoeHHbiM B I 4/. 

.B aToM 6aance aenpHBOJlHMoe yHHTapaoe npeJlCTaB.neane SU(3) aa)laeTCH 

qnc.noM qacTHU n , yqaCTByiOIIIHX B cocToHHHH, H naocnHHOM T • Coc-

TOHHHSI n'T, l m cu ) · BHyTpH naaaoro ( n, T ) - My.nbTHn.neTa onpe-

5 



nemnoTCSI aHa:'IeHIISIMH yrnoaoro MoMeHTa l , ero TpeTbeii npoexuHeii 

m II KBBHTOBb!M 'IJIICnOM W 
2 1 nonytJBIOII!IIMCSI npH llH8J'OHanii38UIIII one-

paTopa fl 2. 1 BBeneHHOJ'O B /4/, 

Q6paTIIM BHIIM8HHe Ha T0 1 'IJTO onepaTOphl Q(~) H3MeHSIIOT 'IJHCnO 
~v . 

ttaCTIIU Ha + 2, DosTOMy· OHH npHBOllSIT K nepeXOll8M Me~y COCTOSIHHSIMH 
- . J 

)l8HHOJ'O MynhTIInneTa H COCTOSIHIISIMII MynhTIInneTOB, OTniitJBIOII!HXCSI OT 

naHHoro no tt·Hcny ttacTHU Ha :!:. 2, cooTBeTcTBeHHO ( H Ha aceaoaMO)KHbie 

nonycTHMbie aHatteHHSI HaocnHHa), M aTpiit{Hhie sneMeHThi sTHX )Ke onepa

Topoa BHyTpii naHHoro ( n , T ) - MynhTHnneTa paEiHhi HyniO, Kaanpynonh-

HhiH onepaTop Q ~ v anre6pbi SU (3) onHCbiBaeT nepexollhi Ti>nhKO Me)K-

ny COCTOSIHIISIMII OllHOJ'O II TOJ'O )Ke MynbTIInneTa, 
· e I 

DpuaeneHHhie MaTpiittHhie sneMeHThi Q ~v nnH cnyttaSI, xorna IIMeiOT-

CSI TOnbKO C8Mb!e Cl!MMeTpiittHbie npencTaBneHl!SI SU ( 3) t 6binH Bbl'IJIICne

Hbl B 141, ilnH npuMepa, npuaeneHHhie MaTpllttHbie sneMeHThi Q e 
1 

BHyTpii 

naHHoro (n, T) MynhTIInneTa paBHhi 

el 2 3 (l+1)(l+2) 
\<n,l+2\\Q \\n,l>l =- . (n-l)(n+l+3) 

I 
el 2 

<n,lllQ lln,l>l 
1 

4 

el .
1
2 3 

\.<n,lliQ lln,l-2> =8 

8 2l + 3 

2 l(l +1)(l+2) (2n + 3) 

2l + 3 

l ( l - 1) ( n _ l + 2 ) ( n + l + 1) • 
21-1 

J.13 STIIX Bb!pa)Kelil!H cnenyeT 1 'IJTO ecnii pOT8UIIOHH8SI nonoca SIBnSieTCSI 

pacmenneHHbiM MynhTHnneTOM SU (3) t TO BepOSITHOCTII 

11(£2, l .. l - 2) = 
1 el 2 

l<nlllQ \ln,l-2>1 
2l+ 1 

6 

no Mepe· npOllBII)KeHIISI. OT I 

MyMa npiiMepHo x cepeniiH 

'IJTO Bb!p8)KeHIIe )lnSI OTHOIII 

B (E 2; n , l + 2 -:- l) (l " 

B(E 2; n, l .. l- 2) 

a npenenhHOM nepexon~ n 

nettHofi apamaTenhHofi none 

H3 npOCTOH poTaUHOHHOH ~ 

B(£2; l + 2 ... l) 

B (E 2, l ... l ..;, . 2) 

ilnSI acex xoHettHhiX n , · c 

3bU~aeMoe poTaUHOHHOH MO. 

Tiepexonhi Me~y pa:: 

nenSIIOTCSI MaTpHtJHb!MH .sne 

STHX sneMeHTOB0 npHBeneH 

nonoca ycTpoeHa TaKHM of 

H l + 2 npHnanne)KaT· 

H . n I - 2 ) 1 TO BepoSITHO< 

npOllBH)KeHHSI K 6onbiiiHM y 

4,; PaccMoTpHM aonp1 

BHyTpH MyithTHnneTa ().., : 

axcnepHMeHT, naH6onee tta' 

tteTno-tteTHhlX Hnep. Peuen 

.TOB Q -onepaTopa a 6a~ 

llBH B /4/, 0TMeTH~1 OJliJS 

Tax J{ onepaTop n 1 Bap 



, ero TpeTbefi npoexunefi 

1c.sr npn nnaroaannaaunn one-

'Phi Q <± J H3MeHHIOT •mcno 
IJ.V 

'exoaaM MeiK.lly COCTOHHHHMH 
. I 

nneTOB 1 OTnH'IBIOIIlHXCH OT 

~eHHO (n Ha BCeB03MOlKHbie 

aneMeHTbi aTnx JKe onepa

:neTa paBHbi Hynxo. KBanpynonb

,maeT nepexonhr Tl>nbKO MelK-

eTa. 
,z 
LV 

illH SU ( 3) 1 6binll Bbi'IHCne-

Qel 
'IHbie aneMeHTbi BHyTpH 

2) . . . 
-(n -1)(n + 1 + 3) 

2 
(2 n + 3) 

· 1 + 2) (n + 1 + J). 

crnoaaa.sr nonoca HBnHeTc.sr 

!pOHTHOCTH 

' 2 · II n, l - 2 >I 

no Mepe nponBnJKean.sr oT Hatiana nonocbi BoapacTaiOT, nocTnraiOT Maxcn

MyMa npnMepao K cepennae n y6hiBaiOT B ee KoHne. 11HTepecao oTMeTHTb, 

'ITO BbipaJKeHHe an.sr OTHomeHHH npHBeaeHHbiX BepOHTHOCTeft 

B (E 2; n , l + 2 ... l) (l+J)(l+2) (2l+1)(2l-J) (n-l)(n+1+3) 

B (E 2; n, l ... l - 2) l(l-1) (21+3)(21 + 5) (n-l+2)(n+l+J) 

B npellenbHOM nepexone n -+ oo ( T.e. npu ~epexolle K oTnenbHOfi .6ecxo

HetiHoA BpamaTenbaoli nonoce) CBOllHTCH K BbrpaJKeauxo, nonyqaxomeMyc.sr 

ua npocToli poTauuoaaoli Monenu: 

B (E 2; l + 2 ... l) 

B (E 2, l ... l - 2) 

(l + 2,0, 20JlO) 2 

l 
. 2 

(1,0,2,01 -2,0) 

lln.sr Bcex xoaetiHhiX n , Ollaaxo, aTo oTaomeaue MeHbme, qeM npellcxa-

3bi!IaeMoe poTauuoaaoA MonenbiD. 

IlepeXOllbi MeiK.lly p83HbiMH CHMMeTpH'IHbiMH, npellCTaBnelJHHMH onpe-
(+) 

nen.srJOTCSI MaTpHtiHhiMH aneMeaTaMH. Q - -onepaTopoB. 11a BhrpaJKeauA an.sr 

9THX aneMeHTOB1 npHBelleHHbiX B /4/ 1 cnellyeT 1 'ITO ecnH BpamaTenbHBB 

nonoca ycTpoeaa TaKHM o6pa30M1 'ITO COCTOSIHHSI C yrnoBbiMH MOMelJTBMH 

u l + 2 npnaallneJKaT· npencTaBneau.srM c n = n 1 H. n =- n 1 +2 (n 1 

H n l - 2 ) 1 TO BepOSITHOCTH nepeXOllOB B03p8CT8IOT ( y6biBBIOT). no Mepe 

11pOllBHlKeHHSI K 6onbWHM yrnOBbiM MOMeHTBMo 

4. PaccMoTpHM Borrpoc o npnBelleHHhiX Bepo.srTaocT.srx E 2 -nepexonoB 
n 

BlJyTpH MyitbTHnneTa (A, 2) = (n, T = 2- 2),KOTOphrA, xax noxa3biBaeT 

axcnepuMeaT, aau6onee '!acTo BcTpeqaeTc.sr B cnexTpax ne~opMupoBaaaMx 

qeTao-"'eTllbiX gaep. PeuenT BM"''Hcneaug npuBelleHHhiX MaTpH'IHhiX aileMea

ToB Q - onepaTopa B 6aauce I n, T, l, ru > · an.sr npellCTaBneau.sr ( A , 2 ) 

llBH B /4/ • 0TMeTH~1 OllHBK01 'ITO KBK BBelleliJIMli BBMH onepaTOp (} 2 • 

TaK u onepaTop 0 1 BaprMaaa-Momuncxoro, KOTopble ucnonb3oBamtc& 
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~nH. onpe~eneHHH 6aanca1 He nMeffiT HenocpeacTBeHHoro ~nanqecKoro 

CMhiCna. 

f1oaTOMY Ha6nffiaaeMbie COCTOHHHH Hapa MoryT OKaaaTbCH nnHeftHOA 

KoM6nHauneA cocToHHHA c oanHaKoBhiMH n 1 T 1 H pa3HhiMH (t) • 

B CaM OM aene, HCH01 qTo BCHKHi!: . OpTOHOpMHpoBaHHhiA 6a3HC onpeaenHeTCH 

C ToqHOCTbffi ao yHHTapHoro npeo6paaoBaHHH 

In, T,l,k> =I .<(t)lk>lnTl(t)>, 
(t) 

rae .< (t) I k·> -aneMeHThi HeKoTopoA yHnTapHoA MaTpHUhi1 a I n Tl k > 

BeKTOpoi Hoaoro 6aanca. B cnyqae MynhTnnneTa ( n, T = ; - 2 ) 1 ( n 

qeTHOe) COCTOHHHH C qeTHhiM n BCTpeqaffiTCH He 6onee qeM aBa paaa1 

a COCTOHHHH C HeqeTHbiM n -oaHH pas. Toraa anH cnyqag qeTHbiX ~ Mbl 

MO:lKeM BBeCTH HOBbie COCTOHHHH 

lnTlO>=exp[i¢ ].cosOinTl(t) > +exp[i¢ ].sinOinTl(t) > 
· I ' I I2 2 

(9) 

I n T l 2 > = - exp [ i ( ¢ + ¢ - ¢ )] sin 0 I n T l (t) > + e xp [ i ¢ ] cos 0 I n T l (t) >, 
I 2 I2 I 2 2 

rae In T l 0 > n In T l 2 > 1 cooTBeTCTBeHH01 BonHDBhie ~yakunn ocHOBHoft 

nonocbi n nonocbi c K 17 = 2 + .. CocToHHHH c aeqeTHhiM. 

mne nonoce K " = 2 + 1 onpeaenHffiTCH Bhi6opoM 0 

30BaHHH ( 9) OCTaffiTCH HeonpeaeneHHhiMH yrnhi ¢I 1 

, npnaaane:lKa

• ITpn npeo6pa-

¢ 2 I ¢12 • 0 

3Ty Heonpe~eneauocTb MO:lKHO ncnonbaoBaTb anH napaMeTpnaaunn npnae

aellllhiX aepoHTHocTei!: B 2 -~epexoaoa. 3aMeTHM1 qTo yrnhi ( 0 , ¢ ) He 

HBnHffiTCH oaHHMH H TeMH :lKe anH BCeX . , a 6yayT paaHhiMH anH Ka:lKaoA 

TpoAKH ( n 1 T 1 l ) • 

8 

' 

IToKa:lKeM1 qTo xo~ 

orpaHHqHTbCH opToroHaJ 

HhiX ~yHKunA. BaeneM c 

I n ·r l,lt; 0 > = cos OA 

I n T l 12 > = - s,in l 

ITpnae~eHHhie MaTpnqHhii 

, paTopa a·HoBOM 6aance 

MeTpOB 0 l& 

< nT l
1 
0 II Q ell I nTl1 0 > 

+ sin 0" [cos 0 i .<l1 (t) 2 11 ( 

el 
.<nTl

1
oiiQ lln'Tl;2>=cl 

+ sin 0 [- si~ 0 .<l (t) II 
" i " 2 

<n"Tl1 2IIQ llnTl 1 0>=-·· 

+coso r coso <l (t) ·11< 
. " i " 2 

. el 
<nTl

1
2IIQ lin'Tl 1 2) 



pe,nCTBeHHOI'O !jJH3H"leCKOI'O 

MoryT OKaaaTbCH nHHeAHOA 

T , · l H pa3HbiMH cu • 

lOBaHHbiA 6a3HC orrpe,nenHeTCH 

t MaTpHUbi, a I n Tl k > _ 

rTa . ( n, T = ; - 2 ) , ( n _ 

rcH ae 6onee "leM .naa paaa, 

.a JlnH cny"laH 'ISTHblX Mbl 

if, ].sin(} In Tl cu > 
12 2 

(9) 

cu >+exp[iif, ]cos(}lnTlcu >, 
1 2 2 

BOnHOBbiS !jlyHKUHH OCHOBHOA 
' 

:e"leTHbiM' · l , rrpHaa.nne>Ka-

opoM {l • flpH Ilpeo6pa:..:. 

I , ¢,1 '· rP 2 t rP 12 I (} 

:nH rrapaMeTpH38UHH IlpHBe-

IM, "'TO yrnbi ( (} , rP ) ae 

a· 6y,nyT pa3HbiMH .UnH Ka>K,noA 

L 
1 

I 

IToKa>KeM, 'ITO xopowag rrapaMeTpHaauHH rronytJaeTcH; .na>Ke ecnH 

orpaHH"lHTbCH opToroaanbHbiMH rrpeo6p830B8HHRMH B npocTp8HCTB8 6a3HC

Hb1X !jlyHKUHA. Bae,neM COCTOSIHHSI 
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paTopa B ·HOB OM 6aaHce I n, T, l1 k > cne,nyiOWHM o6paaoM aaBHCSIT oT napa-. 
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TaKHM o5pasoM, ami o5'bBCHeHHB nepexoaoa Memay nepBbiMH ypoa
l 

HBMH c MoMeHTOM ao l
0 

BKniO'lHTenbHo, pacnonaraeM T napaMeTpa-

lo MH (J 
2 

, (J 
4 

, (J T , KOTOpbie Momko ncnonbsoaaTb anH nony'leHHB corna-

CHH C aKcnepHMeHTOMo 

Tenepb Mbl MomeM paCC'lHT8Tb OTHOWeHHe npHBeJleHHblX BepOHTHOCTefl: 

"E 2 -nepexoaoa: 
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( 10) 

KaK cpyHKUHH napaMeTpOB (J l • cl>yHKUHH ( 10) 5btnH npoTa5ynHpOB8Hbl 

aaMH anH MynbTHnneTa ( A , p. ) ( 12,2), KoTopbttl: Mbi ncnonbsoaann nm1 

cpasaeHHB c aKcnepHMeHTOM. · Haao OTMeTHTb, 'ITO aTH cpyHKUHH c_na5o 

MeHHIOTCst npH nepexone K coceJIHHM MynbTHnneTaM, cKameM, (A, p.) = 

= ( 10,2) Hnll (A, p. ) = ( 14,2). no aTotl: npH'lHHe nony'le.HHbie pesynbTa

Tbi 06 OTHOWeHIIBX. npHBeJteHHbiX BepOHTHOCTefi cna5o 'lYBCTBIITenbHbl K 

Bbt5opy KBaHTOBoro qncna A , KoTopoe KaK pas aeqeTKD onpeaenHeTcH 

113 aKcnepnMeHTa. 
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B Me>KilY nepBbiMH ypoB-
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onaraeM T · napaMeTpa-

ISTb nnH nonytteHHH corna-

npHBelleHHbiX BepOSITHOCTell: 
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6binH npoTa6ynnpoB8Hbl 
' 

>pbiit Mbi ncnonbsosann i:tnH 

ITO 9TH ~yHKUHH cna6o 
. ' ' .. 

iT8M 1 CKa>KeM, (A, p.) = 
nae nonytJeJUibie. pesynbTa

cna6o lJYBCTBHTenbHbl K 
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Ms Be ex l}lyHKUHii ( 10) nHWh onaa, a HMeHHo, 

B(E2,22-+ 00) 
a .£ . 1 SaBHCHT TOnhKO OT OllHOro yrna 

B( 2,22-+20) · 
l}lyHKUHH noKasaH Ha pHc. 1. BsHB HS aKcnepHMeHTa 

2 2-+ 0 

22 ... 2 0 
8 

2 
• BHn aTofi 

SHaqeHHe OTHOWeHHSI 

2 -+ 0 2 ' nnH naHHOrO Slllpa1 MO*HO sal}lHKCHpOBaTh saaqeaHe napaMeTpa. 

22-+ 2(1_ 
. (} o Torna BCe OCTanhHbie OTHOWeHHSI 

2 

42-+2o 22-+0o 
• 4-+4 2-+2 

2 0 2 0 

3 2-+ 2o 

3 -+ 4 
2 0 

2 0 -+ 0 
1 

H Tollo 6ynyT SaBHCeTb TOnhKO OT napaMeTpa (}4 • nanee 

4o .... . 2 o 
Mbi Mo*eM nono6paTh napaMeTp (} 

4 
TaK, qTo6bx nonyqHTh HaHnyqwee 

coBnane.m~e c aKcnepHMeHToM. TeM caMbiM $HKCHpyeTCSI saaqeaHe 8 4 

H OTHOWeHHSI BCeX npHBeneHHbiX BepOSITHOCTeii Me*llY COCTOSIHHSIMH C l 

=· 6 H l' -~ 6 CTaHOBSITCSI l}lyHKUHSIMH napaMeTpa (} 6 • QqeBHllH0 1 .aTy 

npouenypy MO*HO nponnHTb H1 TaKHM o6pa30M 1 3'a$HKCHpOBaTh SHaqeHHSI 

Bcex napaMeTpoB. 

Hano oTMeTHTh
1 

qTo napaMeTp 8 
2 

ae onpenenSieTcH OJlHosaaqao HS 

aKcnepHMeHTa. KaK BHllHO HS pHc. 1, npaBHnhHoe saaqeaHe nnH 

2 .... . 0 
2 MO*HO nonyqHTb npH llBYX SHaqeHHSIX (}2 - OllHO B HHTepo.. 

22 -+ 20 
:Bane 115°- 125° , .npyroe B HHTepBane 177°- 179°. AaanHs pasnHqHbiX 

20 ... 0 MeHbWe. cnyqaeB
1 

onHaK0 1 noKa3blBaeT1 qTO Korna OTHOWeHHe· 
4o -+ 2o 

qeM 0, 7, KaK npencKaSbiBaeT poTaUHOHHaSI Monenh, npHMeHHMO peweaHe 

HS nepBoro HHTepBana H aao6opoT. 

3aBHCHMOCTb OTHOWeHHit npHBeneHHhlX BepOSITHOCTeii 
32 ..... 2 0 

32 .... 4 0 

H 
20 .... 0 

oT napaMeTpa (}4 noKasaaa 

4 0 .... 20 

22 -+ 4o 

·22-+ 20 
Ha pHCo 2-3. 

4 2 ... 2 0 

4 2 .... 40 
Ha pHCo 2 noKaSaHbl ynOMSIHYTbie BepOSITHOCTH llnSI llBYX 

pa3HhlX SHaqeHHfi 8
2 

H3.HHT9pBana 115°-125°, qTO COOTBeTCTByeT 

2 -+ 0 
2 . 1 KOTOpbieo COOTBeTCTBeHH0 0 paBHbl 

2 2 -+ 20 . 
llBYM paSHbiM 3HaqeHHSIM 

0,676 nnH cnnowaoii KpHBoii H 0,423 nnH nyHKTHpHoii. BHnHo, qTo Beane 
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~22-+0 
eHH01 

22-+ 2o 
, yrna · 0

2 
• . Bnn aTofi 

MeHTa 3HaqeHHe OTHOWeHHH 

aaaqeane napaMeTpa. 
.42-+20 22-+ 

4-+4 2-+ 
-2 0 2 

napaMeTpa (} 4 • nanee 

·o6bi 'nonyqnTb aannyqwee 

~KcnpyeTCH aaaqeane (} 
4 

i Me>KJly C.OCTOHHHHMH C l = 

9Tpa (} 6 • QqeBHJlH0 1 ,3TY 

.t1 3'a41HKCHpOB8Tb 3HaqeHHH 

onpenenHeTCH onaoaaaqao na 

qeHHHX (} 2 - OJlHO B HHTep:-

- 179°. Aaanna paannqHbiX 
20 -+ 0 

roweane MeHbWe · 
4o ~ 2o 

>Jlenb, npnMeHHMO peweane 

.epOHTHOCTefi 

na paMeTpa . (} 
4 

noKaaaHa 

'ble BepOHTHOCTH JlnH JlBYX 

125°, qTo cooTBeTcTByeT 

lbieo COOTBeTCTBeHH0 1 paBHbl 

KTnpaon. · Bilnao, qTo Beane 
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Ha pnc, 3 rroKaaaf 
2 ... 0 

cny~aH, Korna --~2----
2 2 ... 2 

no, ~To B aToM cny~ae 

3 2 ... 2 0 
OTHOlli9HHH . 

3 2 ... 4 0 

Ha Ham BarnHn, 

Hhie rrapaMeTpbi, 3aancu 

yrnOB Mbl IIOHHM89M KB 

, UHOHSnhHyro 38BHCHMOC1 

S U ( 3) , 8TH 38BHCHMO 

ypaBH9HHH AnH OTHOlli9H 

Dpn rroMomn $yHKJ 

oTHorneHHH B (E 2) -Bep 

PeaynhTaTbi aToro aHaT 

9KCIIepHM9HTOM IIOK83bll 

rrpaBHnhHO rrpencKaaaTh 

ne!flopMHpOB8HHblX ~eTHC 

Borrpoc:· HaCKDnhKO oHa 

::mepreTH~eCKHe COOTHO: 

ABTOP Bbipa:lKaeT ' 

~eTbi, r.H. A$aaacheBy 

:lKe· rrpoq,eccopy B.r. Co 

1, L. Weawer, L.C. B: 

2. n.n. Paii~eB, Coo6rn 

3. H.Ui. Prog.Thec 
4, f,H. Aq,aaacbeB, 'c.J 



··c:::::: 
I7G 178 180. 

I 

2 

Ha pnc. 3 noKasano 
2 2 ... 0 

cnytiaH, Koraa 

noseaenne cooTBeTcTnyromnx BepoHTHOCTeft anH 

2 2 ... 2 0 
n (} 

2 
Bhi6pano B nnTepsane 177°-179°. Bna-

ao, 'ITO B aToM cnyqae 
20 ... 0 

4 ... 2 
> 0 1 7; yBenH'IHBaeTCH T8K>K9 3H8'19HH9 

3 2 ... 2 0 0 0 
OTHOIII9HHH 

3 2 ... 4 0 

Ha naiii ssrnHa, 04 nenbsH paccMaTpnnaTb KaK o6bi'IHbie noaronoq-

Hhie napaMeTpbio 3aBHCHMOCTb OTHOIII9HHH llpHB91l9HHbiX BepOHTHOCTeft OT 

yrnoB Mbl llOHHM89M K8K napaMeTpll'I9CKHe ypaBH9liHH 1 Bblp8>K8IDIUH9 tPYHK-

UHOH8nbHYID 38BHCHMOCTb BepoHTHOCTeft B (E 2) - nepeXOilOB B CXeMe 

S U ( 3) • 3TH 38BHCHMOCTH MO>KHO nony'IHTb1 HCKniD'I8H napaMeTpbi ll3 

ypaBHeHHH llnH OTHOIII9HHH llpHB91l9HHhlX BepOHTHOCT9Ho 

Opn noMomn tPYHKunonanbHhiX sasncnMocTeft Mhi npoanannsnposann 

OTHOIII9HHH 8 (E 2) -BepOHTHOCTH llnH HH>K8HIIIHX COCTOHHHH H9KOTOpbiX Hllep. 

PesynbTaThi aToro anannsa npnseaeHhi B Ta6nnue I. ConocTannenne c 

8KCllepnMeHTOM llOK83biB89T1 'ITO CX9M8 S U (3} B COCTOHHHH ll0CT8TO'IHO 

npaBHnbHO npellCK838Tb BepoHTHOCTH npHB91l9HHbiX E 2 -nepexoaos B 

ll9tPOpMHpOB8HHbiX '19TH0-'19THbiX Hllp8Xo KOH9'IH0 1 OCTaeTCfl OTKpb!TbiM 

sonpoc: nacKonbKO ona cnoco6na BKniD'IHTb B ce6H TaK>Ke n na6moaaeMbie 

anepreTH'I9CKH9 COOTHOIII9HHH Me)I(Jly ypOBHHMH Hllp8. 

AnTop Bhipa>KaeT 6naroaapnocTb C.P.A6paMoBy sa qncneHHhie pac

tieThi, r.H. A<PanacbeBy ll H.H. MnxaftnoBy sa ueHHbie o6cy>Kil9HHH, a TaK

>Ke·npotfleccopy B.r. ConOBbeBy- sa nocTOHHHoe BHHManne K pa6oTe. 
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A$" Z. - fS"~ 
TadJtH~a I. '%. ~ . ...__. ,., Gr,{ 4S"t! D " . -

llepexo:zt aKcnep. CCWI. Teop. aKcnep. CCWle Teop. 5Kcnep. CCWI. Teop. 

O,SO±O,IO (9) 0,49 0,464tO,OII (I4) 0,409 0,43±0 10! (IS) 0,423 
22 0 0,54tO,I8 (I) 0,4I (I) 
22 2o 0,43±0,3 (8) O,S3Q±O,OI4 (I2) 

22 4o 
0,!32 (8) O,I34 O,I4StO,OOS (I4) O,IS7 

0,28tO,I9 (I2) O,I (IS) 0,!37 
22 2o 

.... I,07 (8) 0,7S6 ' I ,032t0 1 3I (I4) 0,732 
32 2o 0,90±0,40 (9) 0,80±0,40 (I2) I,72t0,4S (IS) 0,712 
32 lJ:o I,6 ±0,6 (IO) 

42 2o O,I6 (8) O,I74 0,!38±0,007 (14) O,II6 0,2I (IS) 226 
lj:2 lfo 0,2StO,IS (9) 0,07 (I) 

22 0 O,S34 O,S6 (3) O,SS4 
lj:o 2o o.67S {II} {I3l o.ss3 
42 22 II,45 ·I 
lj:2 lfo ,. 



t"~ D •c. (. 
TaOnzua I (npoAon~eHze) 

'" 'a. '~ E"t. 
4(,g-
'S 1::. 't. 

Uepexo;Jt SKCnep. CCWIK8 Teop. SKCII. CCWIKB Teop. SKCllo CCWIKS TeOIJ. 

22 0 0,52 (I) 0,520 0,56 (4) 0,56 0,56 (7) 0,55I 
22 . 2o 0,55 (6) 

22 4o 0,137 (I} 0,056 0,087 (6) 0,087 O,I48 (7) 0,208 
22 2o 

32 2o I,75 (I) I,605 I34 

~i1) I'43 I,35 I,56 (7) 0,785 
iii 32 lj:o I!3I 

42 2 0 0,2I (I) 0,257 O,I6 (5) I 

lj:2 · lj:o O,I7I:t:O,OII (7) 
O,I58 O,I8 (7) 0,235 

2o 0 0,715 (13) 0,732 0,734 (13) 
lj:o 2o 01735 0162 {13) 015I 
42 22 10,8 II,9 (0) 9,72 
42 lj:o 


