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1. B cny'l8e npHMeHeHHll rpynnhi SU ( 3) K 38.1:18'1aM SJ.I:Iepaoll lj>a3HKH cy

mecTseHHhiM lJBlllleTClJ OTbiCKSHHe 6a3HC8 1 B KOTOpOM ,I:IH8I'OH811eH fiOllHblll 

yrnOBOll MOMeHT 

HeTpasuanbHOCTb aToll 38.1:18'1H CBSJ38H8 c oTcyTCTBHeM .I:IOCTaTO'IHO npocToro 

SpMHTOBOI'O c;mepaTOp81 KOMMYTHpyromero C L 2 H L 
3 

1 co6CTBeHHbie 3Ha'le

HHlJ KOTOpOI'O MapKHpyroT COCTOlJHHlJ 683HC8 SU (3). B 

Mhl HCfiOllb30B8llH .l:llllJ ,/:IH8I'OH811H38UHH 683HC8 onepaTOp 

B ,~:~aaaoll p86oTe Mhi npn.l:leplKHB8eMcSJ Tex lKC! o6o3Ha'leHHll1 'ITO u B /1 ~ 

HenpHBO.I:IHMhle yHHT8pHhle npe,1:1CT8Bl1eHHlJ SU (3) M8pKHpy!OTClJ KB8HTOBhlMH 

n 
'IHC118MH n H T ( >. = 2 T 1 I' = T- T). CocTOlJHHlJ lKe BHYTPH MynbTunneT8 

p83llH'1810TClJ yrllOBbiM MOMeHTOM l 1 ero TpeTbell npoeKUHell m H 'IHCllOM 

n 
anblj>a-'18CTHU a; (K =-;- f-2a).npu STOM COCTOlJHHlJ C p83llH'IHbiMH a H O.I:IH-

HSKOBbiMH n, T, l HeOpTOI'OH8llb'Hhlo. 0pTOHOpMHpOB8Tb STH COCTOlJHHlJ MOlKHO 

no-pa3HOMYo npome BCei'O STOI'O .I:I06HTbClJ C fiOMOI!lb!O MeT0,/:18 llJMH.I:IT8. 38-

M8H'IHBee1 O,I:IH8KO, OTblCK8Tb apMHTOBCKHll onepaTOp ( HI'p810ll1Hll ponb 1'8MHllb

TOHH8Ha) 1 co6CTBeHHbie 3Ha'leHHlJ KOTOpOI'O M8pKHpyroT COCTOlJHHlJ C .1:18HHbiMH 

(n, T,l). 

2. B Ka'leCTBe T8Koro onepaTOp8 B8prMaH u MomHHCKHll/
2 / npe,~:~nolKunu 

ucnonb30B8Tb onep8Top 0
1

=Q
11

QiiQJic (cyMMnposaaueno i,j,k ). Onep8-

Top n J cne,l:ly!OIIIHM o6p830M ,l:lellcTByeT H8 COCTOlJHHe In, T, l, a>: 

0 1 lnTla> =I. In, T,l,.a+ s > <nTla+ sIn In, T,l, a>, 
·s=o.±J 

r,~:~e 

3 



<nTlaiO lnTl a> 
2 3 2 - 9 n - 2n - 4n + 8 n T ( T + 1) + 

l l 

+ 24 T ( T + 1) + 4 a [ l ( l + 1) 
2 

3 (ll + (3 ) ] -

2 
-4 r[1 (l + 1)- 3(1 + {3) ] + (l -l )(21 + 3)(1 + 1 + 3{3}; 

2 2 l 

<n Tla+ Il0
1

lnTla> = -12rl
2

(l 2 - I); 

< n, T, l , a - II 0 
1 

I n T l a> = 12 a l 
1 

( 11 -1 ) . 

Hcnonb3y.H STH lj!OpMYnbi, nerKO UOCTpOHTb OpTOHOpMHpOB8HHYIO CHCT8MY co6-

CTB8HHbiX ljlyHKUHii 0 l 

0
1 

In Tlru> = OlnTlru>. 

I n 1' l ru > H!IleM B BHAe nnHeliHoli KOM6HH8UHH In T l a>: 

lnTlru> = l: lnTla><nTalnTlru>, 
a 

nnn 6onee KpaTKo: 

lru> = l: la><alru>· 
a 

KoaljlljluuHeHTbi <a I ru>YAOBneTBOpSIIOT CHCTeMe OAHOpOAHbiX ypaaHeHHii 

l: <aiO la+s><a+slru > = ru<al ru>. l l . 
•=o.j;I 
nonyCTHMbi8 (t) onpe.nenHIOTCSI H3 ycnOBHSI o6pameHHSI B HYnb A8TepMH-

H8HT8 CHCT8Mbl, nnSI K8lKAOI'O (t) H8XOAHM OTHO!Il8HHSI Koaljllj!HUHSHTOB <a I ru> 

K OAHOMY H3 HHX, HanpHMep K < a I ru > , rAe a = a . • HaKoHeu, <a I ru> 
0 0 mzn 0 

onpeAenSieM H3 ycnoaHSI HOpMHpOBKH < ru I ru >= 1 

<a I ru > = [ l:' <a I a'> 
0 . , 

a.a 

<alru> <a'lru'> -Y. 
_...;..___ -......:.--] 
<a lru> <a lru > 

0 0 

B&I'IHcneHne <a I ru > Tpe6yeT 3H8HHH HHTerpanoa nepeKpbiTH.H 

<a I a'> = < n T l a I n T l a'> . 

4 

i i 

K coJKaneHHro, Mbl He cMornH nony'IHTb <a I a'> B aHanHTH'Ie 

noaTOMY Bbl'IHCnsmH HX H8 3BM. 

s. B KS'Iecrae npaMepa Ha P.ac. 1 npe.ncTasneH cneKTp c 

'leHHA onepaTopa 0 ' .nnH MYllbTHnneTa (n, T) = ( 16 ,6)((>.., p.}=(l; 

poTaUHOHHoA nonoc&I aHeprHH y6&IsaeT c pocToM l • M&I npoa 

6anH TepMHH 'Bp8!Il8T81lbH8H nonoca' t He YK838B npH STOM, ·n, 

KY Mbl OTHOCHM COCTOSIHH.H B TY HnH HHYIO nonocy • KaK npa1 

TH aneKTpH'IeCKHX nepexo.nos BHYTPH nonoc&I senHKH no cpaBH< 

HOCT.HMH nepeXOAOB M8lKAY COCTOHHHHMH p83HblX nonoc. K pac 

pOSITHOCTeit nepeXOAOB B p8MK8X SU ( 3) -CX8Mbi Mbl B8pH8MC 

'18C 1K8 YK8lKeM, 'ITO cymecTByeT no KpaitHeit Mepe eme OAHH 

romaA TY JKe ponb, 'ITO H 0 = ( Q QQ) 
0 

, aMeHHO, onepaTOJ 
. l 0 

0 = A+A. 

OnepaTOp (} 2 cne.nyiOIIlHM o6pa30M AeitCTByeT H8 COCTOSIHHe 

0
2

lnTla> = 't ln,T,l,a+s><n,T,l, a+ sl0
2

lnTla>, 
szo,±J 

<n,T,l,a+IID lnTla> 
2 

4rl (l -J)(l+r+2a+(3+, 
2 .2 

<n,T,l,a-II0
2

InTla> = -4a(a-I)l
1

(l
1

-J), 

<n,T,l,al 0
2

1nTla> 
4 

--;ral(a-l)[l(l+ J)[l(l+l)-

2 1 
-2r[l(l +1)-3(1

2 
+ (3}] + -(1 2 -1 1 )(2l+ 3)(l +I-t 

2 

a 
2 4 

+l: (n+3- 4k)[{n +3- 4k) +3- 3l(l + I)-4T(T+ 
n=l 
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T + 1) + 

+1+3{3); 

iposaHayro cncTeMy co6-

>: 

ClHblX ypaBHSHHit 

USHifSI B aynb AeTepMn

KOS~~HUHSHTOB <al~> 

• 'HaKoaen, <a I cu> 
min 0 

)9KpblTHS! 

K co>~<aneHuro, Mbi He CMONIH nony'iHTb <a I a'> B aHanHTH'iecxoM sane H 

noaTOMy Bbl'iHCnllliH ax Ha SBM. 

S. B Ka'ieCTBe npaMepa Ha P.Hc, 1 npencTasneH cnexTp co6cTseHHbiX 3Ha-. 

'ieHHlt onepaTopa n . JJ.nSI MYnbTHnneTa (n, T) = ( 16 ,6)((A, p.)=(12,2)). B npenenax 

poTanaoHHoit nonocbl aHepras y6htsaeT c pocToM l • Mbt npouasonbHO ynoTpe-

6una TepMHH wspamaTenbHas nonocaw, He yxa3as npu aToM, no xaKoMy npH3Ha-

KY Mbl OTHOCHM COCTOSIHHSI B TY HnH HHYIO nonocy. KaK npasuno, BepOSITHOC-

TH aneKTpH'i6CKHX nepeXOltOB BayTpH nonOCbl BenHKH no Cp8BH6HHIO C sepOSIT

HOCTSIMH nepeXOAOB MelKJlY COCTOSIHHSIMH pa3Hb1X nonoc. K paCCMOTp6HHIO se

pOSITHOCTeit nepexonoa B paMxax SU(3) -cxeMbi Mbi aepHeMCSI a n. 4. Ceit

qac >Ke yxa>KeM, 'iTO cymecTsyeT no xpaAHeit Mepe eme OAHH onepaTop, arpa-

romuit TY >Ke ponb, 'iTO H 0 = ( Q QQ) 0 
, uMeuuo, onepaTop 

I 0 

0 = A+A. 

OnepaTop 0 2 cnenyromnM o6pa30M neitcTsyeT aa cocTosaae I n T l a > 

0 2 lnTla> = '£ ln,T,l,a+s><n,T,l, a+ sl0 2 lnTla>, 
•-=0.±1 

<n,T,l,a+1IO lnTla> 
2 

4rl (l -1)(1 + r+ 2a + fJ + 1), 
2 .2 

4 2 
-Tal(a-1)[l(l+ 1)[l(l+1)-3(l

1
+ {3)] 

2 1 
-2r[l(l + 1)- 3(l2 + {3) ] + 2(l2- z, )(2l + 3)(l + 1 + 3{3)1 

a 
2 4 

+I (n+3- 4k)[(n+3-4k) +3-3l(l+1)-4T(T+I)]. 
n=J 
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OnepaTop {l 
2 

YAOOeH TeM1 'ITO Am! WHpOKO ynoTpeonHeMOI'O MyllbTHnneTa 

n , T = J... n - 2 , 'ITO cooTBeTCTByeT snnaoTOBCKOMY ( >. , 2) , cooCTBeHHbie 2 .. 
3H8'1eHHS! H BeKTOpa H8XOAll'I'CS! ;B aHanHTH'!eCKOM BHAe. {l 2 B03oyJKAaeT CO-

CTOS!HHS! 5pawaTen&Hoii fJ -nonocbl no 3aKOHY 

. 2 
4(n-1) - 2l(l+1) 

H OCTaBnsteT B nOKOS COCTOS!HHS! y -nonOCblo B03HHKaeT BOnpoc: HMeeT nH CMbiCn 

HCK8Tb HOBbie onepaTOpbi1 CHHM810WHe BblpOlKAeHHe no l 1 ecnH HMeiOTCS! ylKe 

H3BeCTHb!e1 HaUpHMep {l l • Mb! OTBS'ItleM H8 3TOT BOnpoc yTBepAHTenbHO 

no cneAYIOWHM ABYM npH'IHHaM: a)HMSIOTCS! cny'ltiH CHllbHOil: H cnaooil: HHTep

ljlepeHUBH MelKAY {3 - H y -nonoc8MH; COOCTBeHHO noaTOMY HeOOXOAHMbl onepa

TOpb11 onHCb!Bti!OWHS 008 STHX cny'ltiSI; o)raMHnbTOHH8H1 oyAyt!H CKanstpOM1 

MOlKeT Ob!Tb annpOKCHMHpOB8H pS!AOM1 KtiJKAb!il: 'lneH KOTOpOI'O eCTb T8KlKe 

CK8ngp0 AnSI nOCTpOeHHS! STOI'O pSIA8 HeOOXOAHMO 3H8HHe 083HCHb!X HHB8pH8H-

TOB SU (3) • 

Oneparop, rpaacnoaapoBaHHblil: K 

+ D
3
=AA, 

n2 , T.e. 

T8KlKe MOlKeT cnylKHTb AnSI KnaCCH~HK8UHH COCTOS!HHii SU(3), 0AH8KO BBHAY 
+ 4 

HanH'IHS! cneAyiOwero KOMMyTaUHOHHOI'O COOTHOWeHHS!: [A • A] = T n, + HHBa-

pHtiHTHbie qneHbi, 3aBHCSIWI!e oT (N, T 
2

, L 
2
), oH He stBnSieTCS! nHHell.ao He3a-

BHCI!Mb!Mo 

4. Oneparop, Bbi3biB8IOWHll. aneKrpH'!ecKHe nepexoAbi1 MolKeT ObiT& 3anll-

caH B BI!Ae cyMMbi rpex cnaraeMbiX: 

., c+J c-J 
Q =Q +Q+Q 

3AeCb Q onHCb!BaeT nepeXOAbl MeJKAy COCTOSIHIISIMII OAHOI'O H TOI'O lKe MYJ!b

THnneT8 SU (3) ; Q (+), Q (-) npi!BOAS!T K nepeXOA8M MelKAY COCTOS!HHS!MH 

A8HHOI'O MyJ!bTI!Unera SU ( 3) H COCTOSIHHS!MH MyllbTI!nneTOB1 OTnll'lti!OWHXCS! 

OT A8HHOI'O no 'II!Cny '18CTHU Ha ~2 eAHHHUbl COOTBeTCTBeHHO (H H8 BCeB03-

MOlKHbie AOnyCTI!Mbie 3H8'1eHHS! H30CnHHOB) • 

PaCCMOTpHM CHaqana cnyqall.1 KOI'Atl HMeiOTCS! TOllbKO CHMMeTpii'IHbie 

MYnbTHnneTbl SU(3}. (n = 2T, a= fJ =0). npaBeAeHHb!e MaTpH'IHble an.eMeH-

Tbl oneparopa Q •' paBHbi: 

6 

, __ 

el 2 3 (l+1)(l+2} 
< n + 2, l + 2 II Q II n l> = B (n + l + 3) (n + 

( 2l + 3) 

<n-2,l+2IIQ•
1
11nl>

2
=.:!... 

8 
(l +1)(1+2)_ (n -l)(n -1 

(21+3) 

., 2 3 (l +1)(l + 2) 
(n-l).{n+l+3 <n,l+2IIQ llnl> =s 

2l + 3 

.r 2 1 l ( l + 1) (2l + 1) 2 
< n, lll Q lln,l> =- (2n+3) 

4 (2l-1)(2l+3) 

el 2 

<n+2,liiQ lln,l> 

el 2 
<.n-2,ll!Q lln,l> 

el 2 
<n-2,l-2IIQ llnl> 

1 

1 
4 

el 2 

<n+2,l-2IIQ llnl> 

el 2 3 
<n,l-2IIQ llnl> =-

8 

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

3 
8 

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

3 
8 

l(l - 1) 
(2l- 1) (n + l + 1) (n + l -

l (l -1) (n + 1 _ l) (n + 4 
2l-1 

l (l - 1) (n + 1 - l) (n + 1 + 
2l - 1 

H3 arax BbipalKeHI!ll. cneAyer, 'ITO ecna porauHoHHast nonoca 

IUenneHHbiM MYllbTI!UneTOM CIIMMeTpii'IHOI'O npeACTaBneHHSI 

pOSITHOCTH 
B(E2,l ... z _ 2 J=<nl-2IIQ!lnl> 

2l + 1 
no Mepe 
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6nHeMoro MynhTHnneTa 

\ , 2} , 1 co6CTBeHHble 

{) 2 B036y:~~maeT CO-

~ Bonpoc: HMeeT nH CMb!Cn 

1 1 ecnH HMeiOTCSI ylKe 

~onpoc yTBepnHTenbHO 

~HOA H cna6oA HHTep

rOMY 'neo6xonHMbl onepa-

11, 6yny~H cKannpoM, 

)TOpOI'O eCTb TSKlKe 

~e 6a3HCHblX HHBSpHaH-

SU(3), O.QHSKO BBH.Qy 

+ 4 
[A , A 1 = 3 n/ Hnsa-

anSieTCSI nHHeAHo He3a-

).Qbl1 MOlKeT 6b1Tb 3SnH-

tHoro H Toro lKe MYnh

MelK.Qy COCTOSIHHSIMH 

reT'?Bt OTnH'!SIOmHXCSI 

rBeHHO (H HS BCeB03-

llbKO CHMMeTpH'!Hble 

ble MSTpH'!Hble . an,eMeH-

•l 2 3 (l+1)(l+2) 
<n+2,l+2IIQ iinl> =a (n+l+3)(n+l+S), 

(2l + 3) 

el I 2 3 ( l + J }(l +2} l 
<n-2,l+2iiQ inl>=B (

21
+

3
)-(n- )(n-1-1), 

•l 2 3 (l+J)(1+2) 
<n,l+2iiQ lln1> =-

8 
(n-1).[n+1+3), 

21 + 3 

el 2 

<n,1iiQ lln,l> 1 l(l+1)(21+1) 2 
=- (2n + 3) , 

4 (21-1)(2l+3) 

el 2 1 1(1+1}(2l+1} 
<n+2,1iiQ iin,l> =- (n+l+3)(n+2-l), 

el 2 1 
<.n-2,ZIIQ iin,l> =4 

el 2 
<n-2,1-2iiQ iinl> 

el 2 

<n+2,l-2iiQ iinl> 

(2l-I}(2l + 3) 

3 

8 

l(l + 1}(2l+I) (n -l}(n + 1 + l), 
(2l- 1}(2l + 3) 

3 

8 

1(l-l) 
(2 l-I) (n+1+I}(n+1-1), 

l (1 -I) 
---- (n + I - l) ( n + 4 - l), 

21-I 

el 2 
<n,1-2iiQ iinl> 3 l (l - I) (n + I - 1) (n + I + l). 

8 2l -I 

Ha aTHX BbipalKeHHll cnenyeT, 'ITO ecnH poTaUHOHHan nonoca HBnneTcn pac-

menneHHbiM MynbTHnneTOM CHMMeTpH'!HOI'O npe.QCTSBneHHSI SU ( 3) 
1 

TO Be-

<nl-211QIIn 1> 
B ( E 2, l .. l - 2) = no Mepe nponBHlKeHHSI 

2l + I 
pOSITHOCTH 

7 



OT HS'Iana nonocbl B03paCT810T1 AOCTHI"SIOT M8KCHMYM8 npHMepHO B cepeAHII$ 

H y6biBaJOT B ee Kollne. C Apyroa cTopOHbi, ecna BpamaTenbHaH nonoca ycTpoe

aa TSKHM o6pa30M1 'iTO COCTOSIHHSI C yl"nOBbiMH MOM9HT8MH npHHSAne:lKaT npeA-

CTaBneiiHSIM SU ( 3) C 11 = 11 , 11 ( 11 , 11 ) 1 TO BepOSITHOCTH nepeXOAOB 
l 1+2 l l-2 

B03p8CT810T (y6b!B810T) no Mepe npOABH:lK911HSI K 60nblllHM yl"nOBbiM MOM9HT8M! 

Mbl nposena aaanorH'IHblfi aaanH3 AnSI 6onee cno:lKHbiX MYnbTHnneToB 

SU ( 3) o B ASHHOfi pa6oTe Mbl paCCMOTpHM nepeXOAbl BHYTPH poTallHOH-

HbiX nonOCOK1 BXOAS!IIlHX B OAHH MynbTHnneT SU (3) 0 H Me)I(Ay HHMHo OponeAy

pa Bbl'iHCneiiHSI MSTpH'iHbiX aneMeiiTOB CBOAHTCSI K cneAYIOIIl9fi: 

1) Bbi'II!CnHeM AefiCTBHe onepaTopa nepeXOA8 Q HB HeOpTOHOpMHpOBaH

Hoe COCTOSIHI!e 11 a> 

(lr.) 

Qll,a>=l: q 11+k,1,a+s>. 

3AeCb 

(2) 
q 

0 

( 1) 
q 
-I 

(I) 

q 
0 

(0) 
q 

(0) 
q 

0 

lr.=o.1.2 
•=o ·±I 

12 T (2) 12 a (2) 
= ' q = ' q 

..j(1 + 2)(21 + 3} 
-I 

..j(l + 1)(21 + 3) 

12 a 11 (1) 12 T {3 
=- ' q =- -----, 

(l+2)..j(l+1) I ..jl + 1 l + 2 

12-----
(1+2)y1+1 ..j1+1 

4a 

12r1 2(l2 - 1) 

(1 +1)(21 + 3) 

1(1 + 1)-3(1I +{3)
2 

(l+1){2l+3) 

(0) 
q 
-I 

4 r 

12ali(1I-1) 

(1+1)(21 +3) 

1(1+1)-3(12 +{3)
2 

rl + 1)(21+3) 

3{3 
- (l - 1 ) ( 1 + -). 

1 2 1 + 1 

8 

= 0; 

\I 
lt. 

I 

t , 
1 
\' 

2) onepaTOpOM Q AefiCTByeM Ha co6CTB9HHblfi BeKTOp onepa~ 

(ana 0 2 ): 

Qllw>= l: Qlla><lalw> 
(lr.) 

l: q .ll+k,l,a+s><lallw 
a 

l: ll + k, 1, w '> < l + k w' I l + k, a + s > q (It) < l a I l w > . 
a. s.l.ru' 

3AeCb <a I w > H <w I a> - aneMeHTbl B3aHMHoo6paTHbiX Ma1 

leu>= l: la><alw>; 
a 

Ia>= l: lw><wla>· 
(U 

HaKoaen, AnSI MS'rpH'IHOl"O aneMeHTa onepaTopa nepexoAa nonyqae! 

< 1 + " , 1 , w, 1 Q 1 z. w > = I. q 
111

<1 +k,w'll+k,a+s><1al1, 
a. s • 

llpoaaanasapoBaB oKono AeCHTH pasnH'IHbiX Myn&TanneToB SU(3} 

mnH K cneAyiOIIlHM BbiBOAaM: 

1 ) OnepaTopbl 0 I H 0 
2 

AOCTSTO'iHO 'JljTKO p83AenSIIOT 

Hble nonOCbi: BepOSITHOCTU nepeXOAOB BHyTpU (3 - U y -nonoc H8 

BenU'IUHbl npeBOCXOASIT sepOSITHOCTH nepeXOAOB U3 y -nonOCbl B (3 

nOpSIAK8 BepOSITHOCTb COOTB9TCTBYIOIIl9l"O (3 -+ y nepeXOA8 (puc. 2-

2) BepoHTHOC'rb B ( E 2, 1 (3-+ 1 - 2, (3) nepexOAOB seyTpu (3 -nc 

eTCH cpyHKilUefi 1 1 HMeeT M8KCUMYM B cepeAHHe nonOCbl U y6biB8E 

Kp8SIM (puc. 2) i 

3) BepoSITHOCTU B ( E 2, l y -+ l - 2, (3) nepeXOAOB BHYTPU y 

y6biB8SI B nenOM K rpaHHU8M y -nonOCbl1 UCnbiTbiB810T OCilHnnHUUU 

nonOCbii OC!lUnnHUUU 6onee SlpKO BblpalKeHbl AnSI C06CTBeHHblX coc: 

onepaTopa (puc. 2); 

4) BepOSITHOCTH B(E2,1y-+ 1-1, y) nepexoAOB y6biBaiOT (c 

Ol"OBOpKOfi H8 ocuunnHUHU) no Mepe npOABUJKeHUSI K 6onblllUM yrnc 

TaM (puc. 2); 

5) BepORTHOCTU B(E2,l.y-+l-2,(3)H B(E2,ly:.l-1(3) npOXOl 

MSKCHMYM AnSI COCTOSIHUii 0 I U paCTyT AnSI COCTOSIHHii 0 ·2 On 

OCUHnnS!IlHfi ReT (puc. 3) 0 

9 



npaMepao B cepe.naae 

tTen&aaH nonoca ycTpoe

aMB npaaa.nnelKaT npe.n

!pOHTBOCTB nepeXOAOB 

IM yrnOBl>IM MOMeBTaM, 

BHYTPH poTauaoa

deJKAy HHMH. npoueAy

yiOl!Ielt: 

:a HeOpTOHOpMHpOBSB-

(2) 

q 0; 

-, 
2 

rJ 
-, 
3) 

2) onepaTOpOM Q AeltCTByeM BS COOCTBeHHb!lt BeKTOp onepaTOpa fi l 

(ana 0 2 ): 

Qll(U>= l: Qlla><lallU> 
a 

ll + k , l , lU '> < l + k cu ' I l + k , a + s > q (k) < l a I l cu > , 
a. s, A .ru' 

3AeCb <a I lU > H <lU I a> - aneMeHTbi B3SHMHooopaTHbiX MaTpau: 

llU> =I. la><alcu>; 
a 

Ia>= I. llU><cula>· 
(Ll 

HaKoaeu, AnH MaTpH'IHoro aneMeaTa onepaTopa nepexoAa nonyqaeM B!>IpalKeaae 

<l+k,l,(U'IQil(U> =I. 
a. s s 

npoaaanH3HpOB8B OKOnO AeCSITH pa3nH'IHb!X MynbTHnneTOB SU ( 3) 0 Mbl npH-

WnH K cneAYIOWHM Bb!BOASM: 

1 ) OnepaTopbi fi l H fi 
2 

AOCTSTO'IHO '!~TKO p83AenHIOT pOTSUHOH-

Hble nonOCbi: aepoSITHOCTH nepeXOAOB BHyTp.H {3 - H y -nonoc Ha nopSIAOK 

aenH'IHHbl npeBOCXOASIT aepOHTHOCTH nepeXOAOB H3 y -nonOCb! B {3 H Ba 2-3 

nOpHAKS BepOSITHOCTb COOTBeTCTByiOWei"O {3-+ y nepeXOAS (pHC, 2-4), 

2) BepoSITHOCTb B ( E 2, l {3-+ l- 2, {3)nepexoAOB BHYTPII {3 -nonocbi SIBnSI

eTCH cpyHKUHelt l , HMeeT MSKCIIMYM B cepeAHHe nonoCbl H yob!BSeT K ee 

KpaSIM (pac, 2); 

3) BepoSITHOCTH B ( E 2, l y-+ l- 2, {3) nepeXOAOB BHYTPH y -nonoCbi1 

yob!BSH B uenoM K rpaHHUSM y -nonOCb!0 HCUbiTbiBSIOT OCUHnnSIUHH BHyTpH 

nonOC!>ij OCUHnnSIUHH oonee SipKO BbipalKeHl>I AnSI COOCTBeHHb!X COCTOSIHHll fi l 

onepaTopa (pile, 2); 

4) BepostTHOCTH B ( E 2, l y -+ l - I , y) nepexo.noa yo~>maiOT ( c Toll JKe 

OI"OBOpKOll HS OCUHnnSIUHII) no Mepe npOilBHlKeHHSI K OOnbWHM yrnOBbiM MOMeH

TSM (pHC, 2) j 

5) BepostTHOCTH B(E2,l.rl-2,f3}a B(E2,ly-+l-If3) npoxoAHT qepea 

MSKCHMYM AnSI COCTOSIHHit fi l H pacTyT AnSI COCTOSIHHll fi 2 onepaTopa; 

OCUHnnstUHll BeT (pac. 3) 0 

9 



6) BepoSITHOCTa B (E 2, l {3->l-J.y) aa nopSinoK eenaqaHbi npeeocxonSIT 

8 (E 2, l {3->l-2, y) BepOliTHOCTa. 11 Te a npyrae aMeiOT MSKCaMyM BHyTpa no

flOCbl a y6b!BSIOT K ee KOHUaM; OCUHflflliUHH HeT (pac, 4), 

rTpaeeneHHbiH aaanaa nonJKeH 6biTb nononaea aaanaaoM nepexonoe MelK-

ny COCTOliHaSIMa paanaqHbiX MYflbTanneTOB, 

5, rTocKOnbKY onepaTOpbi {! l , {! 2 He aMeiOT SICHOI'O ¢laaaqecKOI'O 

CMbiCna, He06SI3STenbHO Tpe60B8Tb, qT06bi COCTOSIHaSI SU(3} 6bina C06CTBeH

HbiMa BeKTOpaMa 9TaX onepaTOpOB (ana aX KOM6aHaUali), 11MeHHO, CTSpTySI 

C npoa3BOnbHOI'O OpTOHOpMapOBSHHOI'O 6aaaca, 3SMeqaeM, qTO 9TOT llOCnen

HaH onpenenSieTCSI C TOqHOCTbiO no YHHMonynSipHOI'O npeo6pa30BSHaB, 3TOH 

CB06onofi B Bbi6ope 6aaaca MOlKHO BOCllOflb30BSTbCSJ nnSI nonrOHKa BepOSJT

HOCTeH nepexonoe, TaK KSK qacno nonrOHOqHbiX napaMeTpOB BenaKO (nnsr 

KSlKnoli TpOHKa n, Tl BblllOflHSieTCSJ CBOe yHaTapHOe npeo6pa30BaHae), TO 

B pSMKSX TSKOH CXeMbl MOlKHO 06'bSJCHaTb BCe Ha6niOnaeMbie Ha ~9KCllepaMeHTe 

nepexonbi, 0nHaKO TaKSSJ CB06ona 6aaaca SJBflSJeTCSJ MHaMoli, llOCKOflbKY ra

MaflbTOHaaH onaoaaaqao ¢laKcapyeT napaMeTpbi yaaTapaoro npeo6paaoeaaasr, 

AeTopbi 6naronapHbi 11.H. Mnxalinoey - aa o6cyJKneaasr, npo¢leccopy 

B.r. Conoebeey - a a noCTOSJHHbiH aHTepec K pa6oTe, 

naTepaTypa 

1. C.P. AepaMOB, r.H. A¢laaacbeB, rr.rr. Paliqee. rTpenpaHT 0115111, P4-6113, 
lly6aa, 1971. 

2. V.Bargmann, M.Moshinsky. Nucl.Phys., 18, 697 (1960), 
ibid 23, 177 (1961). --

PyKonacb UOCTynana B aanaTeflbCKHH OTnen 
17 Masr 1972 rona. 
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C .a.em!'li!Hbl npeBOCXOAHT 

IMeiOT MSKCHMYM BHyTpH ITO

(pHC, 4), 

a a,aanH30M nepexonoa MelK-

IMeiOT Hcaoro ¢H3HqecKoro 

~HHH SU (3) 6binH C06CTBeH

!H8UHii:), !1MeHH00 CT8pTy5! 

:MeqaeM, qro aToT nocnen

['0 npeo6pa30BSHH51, 8Toii: 

CH.AnH rronroHKH aepoHT

IapaMerpoa aenHKO (nnH 

JHOe 'npeo6pa30B8HHe), TO 

5nronaeMbie aa ~aKcnepHMeHTe 

:51 MHHMOii:, ITOCKOnbKY ra

HTapaoro npeo6pasoaaHHH, 

'6cylKAeHHH, npo¢eccopy 

re, 

JpenpHHT mum, P4-6113, 

. ' 18' 697 (1960) ' 

~arenhCKHii: oTnen 
na, 

5 -----0 
-----2 

-----~ 

-----6 

3 

-----8 

2 

f -----10 

D 

-----12 

·I 

-----2 
-----3 
-----It 
-----5 
-----6 

-----7 ----8 

========~ 12 

'" 

-----'" -----13 

PHc. 1. CneKTp co6CTBeHHbiX saaqenHll: onepaTopa 0 
1

=(QQQ) 0 Ha npHMepe 
MYnhTHnneTa ('A •I') = (12,2)· 
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....... 
Puc. 3. BepoHTHOCTH nepexottoB ua y -nonochi B /3 -nonocy ttnH (A .p.)=(J2,2)._ 
Kpnsa:.H. 1 _-I <ly II Qlll - 2, {3> l2s ettHHHuax I <2 /3 II Q II 0 /3>1 2 

• KpaBaH 2 - . ~ 
l<lyi!Ql!l-1 ,f3>l

2 
B ettHHHuax l<2f3IIQII0f3>1 2

• . , 

14 

4 

. 3 

2 

( 
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I 
.~ 

. 

. 

/ 
I 

p-· 

1¥-'A.. 3 r . '-6_~ · . .J\. ~ 
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Pnc. 4. BepoSITHOCTH nepexo.aoB na {3 -nonocbi B y -nonocy .anSI ( ).., 1J.)=(l2,2) • 
KpnBaSI 1- l<lf311QIIl-2.y>I2B e.ananuax l<2f3IIQII0f3>1 2 

• KpnBaSI2-

l<lf311QIIl-J, y>l 2 
B e.ananuax l<2f3IIQIIOf3>1 2

• KpnaaSI3-
I <lf311 Q Illy> 12 B e.aHHHUaX I <2{311 Q II 0 {3>12· llnSI COCTOSIHHii n l 

BepOSITHOCTH I< l f311QIIl y> l2paBHbl aymo. llnSI COCTOSIHHii onepaTopa n l Mac
IUTa6 KpHBOii 1 yBenH'IeH B 10 paa. llnH fi 2 MaCIUTa6 KpHBbiX 1 H 2 yBenH
'ieH COOTBeTCTBeHHO B 100 H 10 paa. 
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Y CJlOBHJI 06MeHa 

OpenpHHTbi H coo6meHHSI 011HI1 paccblnaiOTCSI 6ecnnaTHo, H 
HMHOrO 06MeHa,yHHBepCHTeTaM, HHCTHTyTaM, na6opaTOpHSIM1 

Hay'iHbiM rpynnaM H oT.aenbHbiM y'ieRbiM 6onee 50 CTpaa. 
llony'iaTeJISIM H3.[18HHH 0115!11 npeAOCTaBJISieTCSI B03MO:lKHOC1 

SIBHTb HHHUHaTHBY B 6ecnnaTROH nOChlJIKe ny6nHK8UHH B lly6f. 
o6MeHa npHHHMalOTCSI aay'iHbie KHHrH, :acypR8Jlbl1 npenpHHTbl 

--,--:cny6nHK8UHH· no _TeMaTHKe .. OYifiYI •. ,.- ..... -.. ···-···- -·---------·-----.:_-------·--· 
EAHHCTBeHHblH BH.[l ny6nHK8U-HH,. KOTOpblH -HaM fipllcbinaT:b 

aTo penpHRThi l oTTHCKH cTaTei!: , y:ace ony6nHKOBaHHbiX B Hay'iH 
13 pSI.ae cny'iaeB Mbi caMH o6pamaeMCSI K Hay'iHhiM y'ipe:ac, 

6onee KpynHbiM nony'iaTeJISIM HamHX H3A8HHR - C npOCb60R 6E 
CJI8Tb BaM -KBKHe-nH60 KHHrH HJIH BbiiTHCSTb AJISI Hametl: 6H6JIHI 

:acypaanbi1 us .a a IOmnecSI_ B HX CTpaHax. 

0TAe.lbHble 3anpocbl 

J1sriaTeJibCKHii OTAeJI e:acerOAHO BbliTOJIHSieT OKOJIO 3000 OTD 
coB aa BbiChiJIKY ns.aaHHH OH.HH. B TaKHX sanpocax cne.aye~ 

YK83biB8Tb HHAeKC sanpamHBaeMOrO H3.[18HHSI. 

A.npeca 

ll1icbMa no BceM BonpocaM o6MeHa ny6nnKaUHSIMH 1 a TaK 

oT.aenbHhle ns.aaHHSI cne.ayeT aanpaBnRTb no a.apecy: 

MocKsa, 
TnaBHblil nD'lTBMT1 niH 79. 
HsaaTenbCKHil oTaen 
06beaHHeHHOrD HHCTHTYTB 
HaepHbiX HccneaosaHHil. 

A.apec .anSI nocbiJIKH Bcex ny6JIHKaUHH B nopH.aKe. o6MeHI 

6ecnnaTHOH no.anncKH Ha aay'iHhie :acypHaJibi: 

MocKsa, 
TnBBHbiil no'lTBMT1 niH 79. 
Hay'lHo-TexHH'leCKBH 6H6nHoTeKa 
06beaHHeHHOrD HHCTH~yTB . 

HaepHbiX HccneaosaHHil. 


