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SU(3) rpynna noMoraeT npa Knacca~aKauaa cocToHHaA nerKHX gaep. 

Knacca~aKaUHH npa aToM npoaasoaHTCH no aaepreTa~eCKHM yposaHM. Hcnon&

aosa.aae aaHHbiX no sepoHTHOCTHM nepexoaos ans aaanora~HbiX ueneA aalrpya

.aeao TeM, ~TO B nHTepaType OTCyTCTByeT B aocTaTO~HOM o6'beMe HH~opM8IlHH 

o CTpyKType MaTpa~HbiX aneMeHTOB reaepaTopoa aenpasoa&MbiX npeacTasne

.aaA rpynnbl B ·~aaa~ecKoM 6aaace'. 

B aacToHIIleA pa6oTe npeacTasnea anrop&TM pac~~Ta npaseaeaablx MaT

pa~HbiX aneMeHTOB reaepaTopos rpynnbi ans npoaason&HbiX MYnbTHnneTOB a 

np&seaeHbi ~acneH.Hbie pacq~Tbi ans oa.aoro H3 aax. 

~8HH8H H.H~OpM8IlHH HCnOnb30B8.H8 anH napaMeTpH38IlHH onepaTOpa aneKT-
A 

pa"'ecxoro nepexoaa Q E L B Myn&TanneTe 16 0 • 

§1. non&.HOMB8nbHbiA 6aaliC npellCTaeneHBB rpynnbl SU(3) 

B pa6oTe B cymecTseaaoA Mepe acnon&aosaHbi peayn&TaTbi, nony~eRHble 

s11 1, rae aaa anre6paa~ecxaA cnoco6 nocTpoeHHH aenpasoa&Mb!X npeacTasne

aaA rpynnbi U(3) • Baaaca&Ie seKTOpbi aTHX npellCTaeneaaA BbipalKaiOTCB 

+ -
non&HOM8MH .a onepaTOpOB pO)I{aeRHH OCUHnnsTOpRbiX KB8RTOB a (m=J,O, J; s=I,2, •. H) • 

Ha reaepaTopOB rpynnbl U(3J, c•' ... !a+ a •' 
• .-J ••• 
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(1.4) 

KOTOpbie TaK~e RBnRIOTCR rronHhiM aa6opoM reaepaTopoB rpyiiiibi U(3) • 06bi'I

Ho KOMIIOHeHTbi CHMMeTpH'IeCKOI'O TeH30pa Q m OTO~lleCTBnRIOTCSI C IISIT'blO 

KOMIIOHeHTSMH onepaTopa KBaapyrronhHOI'O MoMeHTa. OrrepaTopbi L., npell-

cTaBnSIIOT co6ol!: reaepaTopbi rpyrrnbi R( 3) H, cneaoBaTenhHO, MOI'YT 6biT'b 

OTO~P,eCTBneHbl C KOMIIOHeHTSMH yi'nOBOI'O MOMeHTa. TaKOH Bbi60p I'eHepaTo

pOB rpyiiiibi U(3) cooTBeTCTByeT peayKUHH U(3) 'JR(3) • Ecnu orpaHH'IHM

CR I'pyiiiiOi!: SU (3) 0 'lbH HeiipHBOilHMbie IIpellCTSBneHHR 0603H8'18IOTCR HHJleKCa

MH (/c1 ,/c 2 ] (/c
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TO fiOnJlHOMBanbHbiA 083HC, COOTB9TCTBYIOIUHA peJlyKUHH SU ( 3) ) R ( 3) 

MO)KHO aanacaTb a cneAyJOIIIeM BHJle 

l =-(k-A) 2 I I 

v 

( 1,6) 

., 
(1.7) 

( 1·6) 

a q npHHHMaeT Uenbie 3HB'I9HHSI0 orpaHH'IeHHbie HepaBeHCTBBMH 

k 2 -A $ 2 q _< k 
1 

-A . ( 1,9) 

He'i~THOe, TO 

y= l I '= -k2 +A I .,., = k2 -l I (1.10) 

'= .L(k -A- J) 2 I 

k -A<2q<k -A-1 
2 - - I (1.11) 

113 reaepaTOpOB ( 1,2) H ( 1,3) fiOCTpOHM apMHTOBCKHe On epa TOpbi 

0 = I y S ( l m
2

_ L m L11 L P 
vpm 11 p r• (1.12) 
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M =I 
m JlV 

Oneparop 

(-1) 

n 

1-m 
yl 

/2/ 

(1.13) L v 

SU(3) MYllbTHnne-

ra H HMeer CMhlCn npoeKUHH resaopa KBaapynollbsoro MOMeHTa sa sanpasne

HHe yrnosoro MOMesra. 

ll.anee HaXOJlBM AeAcTBBe onepaTopoB 02 B M1 sa nonBBOMhl 

llc 71czqAA> 

(lc ....). ) 'lflTHOe 
I 

Q lie lc qH>=-21 .L(Ic -A-2q)llc lc qA+2A+2>+qllc lc q-IA+2A+2> I (1.14) 
2 J 2 2 I 12 12 

M J I lc, lc2 qM > =- 2 v 3 I .L (-lc + 2qK lc -A -2 q) I lc lc q A+ l A+ l >+ 
5 2 2 J J2 

(1.15) 

( lc 
1

....,>. ) He'lflTHOe 

-(lc -A-2q-l)(lc -2q-lJIIc lc q+l MlA+I>-2q(-lc +A+2CJIIHq-1 A+JA+l>l, 
I 2 I 2 2 J2 

ll.nsr oneparopa 0 B 06WeM cnyqae MO*BO B8DBC8T& 

(1.18) 
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rJle OTnB'IHbie OT Hyng KOScMIHilBeHTbl f3 qq, 

MH/2/ 

(lc
1 

-A) 'I~THOe 

0 ~ 2 q 5 lc 
2 

, lc 
2 
-A 5 2 q ~ lc 

1
- A 

f3 =-2q (A-le +2q)(A -lc +2q-l} 
q- J q 2 2 

f3 = (lc -2qKic -2q-1Kic -A -2q) 
q+J q 2 2 J 

( lc 
1 

-A ) se'I~Tsoe 

lc -A< 2 q < lc - A- l 
2 - - J 

f3 = -2 q( A-le +2q}( A -lc + 2 q-1 ) 
q-J q 2 2 

f3 =(lc -2q-l)(lc -2q-2)(1c ->..-2q-IJ 
q+l q 2 2 2 

(1.19) 

( 1.20) 

f3 =(lc -2q-1}[(21c +2>..+3J+(Ic -2q -l}(lc -1}+(>..-lc +2q)(>..-~;4q)]+ 
qq 2 I 2 I 2 
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§2. OocTpoeaue 6a3Hca YHHTapHoPo aerrpHBOOHMOPO rrpeacTasneHHH 

PpyiTITbi SU ( 3} 

o6pa3yiDT ITOnHyiD1 HO He OpTOHOpMHpOBSHHYID 

ITO q CHCTeMy H smnSIIDTCH 6a3HCOM HeyHHTapHOI"O HenpHBOOHMOI"O npeJl

CTasneHHH [k 1, k2 ) rpynnhi SU(3} • 113 nuaei!:H:r:.IX KOMOHHauHA STHX 

ITOnHHOMOB MO)KHO ITOCTpOHTb COOCTBeHHbie <iJyHKUHH onepaTOpa n (1.12), 

KOTOpbie HBnHIOTCH 6a3HCOM yHHTapHOPO HeiTpHBOOHMOPO npeacTaBneHHH PpyiTITbl 

SU( 3} • LlnH sToro ay)KHO HaHTH nHHeHHbie KOM6HH8UHH 

I (2.21) 

" 
yaosneTBOpHIOUlHe ypasHeHHID 

(2.22) 

s/2/ noxaaaao, 'ITO see co6c'l!seHHbie aaa'leHHSI w onepaTopa 0 

pa3nH'IHbl (npH <iJHKCHpOBBHHbiX A H /l ) H MOI"yT ObiTb Hai!:JleHbi H3 

ypasHeHHA 

Jet( f3 , - w 8 , } =0. 

"" "" 
(2.23) 

113 (2.22) H ycnoBHH HOpMHpOBKH coocTBeHHbiX <iJyHKUHA I k
1 

k
2

wM > 

< k, k2 WAA I k, k 2 w' ,\,\ > = 8 ww' 

(2.21) 
(U 

a ' 

" 
:I < at ( lc 1 k 2 } q ,\ >< at ( k 1 1c} q ' ,\ > 

at 

H8XO/lHM HCKOMbie KOs<iJ<iJHUHeHTbl 

nonb30BaHa penSIUHH 

w 
a 

" 
, TipH STOM B (2,24) HBMH HC-

(2.25) 
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rlle tPyHKllHH lie/< 2 at r= t > gansuoTc.ll 6aaHc~M yHHTapaoro aenpHBOllHMoro 

npellcTaaneHH.Il [lc 7,1c 2 ] peAYKllHH SU(3}:) SU(2) • Koa«<KPHnHeHTbi CB.Il3H 

llBIOTC.Il lfJOpMynO:lt ( 4,13) B CTaTbe/1/, 

TionHHOMbi 

l~k2 w.\I>=I I 
q at 

w 
a 

q (2.26) 

BMecTe c nonHHOMaMH, nony'leHHbiMH Ha (2,26) AeiicTaHeM oneparopa ( LT/-p. 

( CM, ( 1,6)) 1 OopaayiOT 083HC YHHTapaoro HenpHBOAHMoro npeACTaaneHH.Il 

[lc 7,~] peAYKllHH SU (3) :) R (3) • 

YIHTepecao aaiiTH npHBeJleHHbie MaTpH'IHbie aneMeHTbi onepaTopa KBBAp

ynonbHoro MOMeHTa ( 1,2) B TaK ITOCTpoeHHOM OpTOHOpMHPOBaHHOM 083HCe, 

3To MO:lKHO CAenaTb, HCDOnb3Y.Il TeopeMy BHrHepa-3KKapTa/S/ H onpeAe-

neHHbie a nepaoM naparpa.pe onepaTophi 0 H M • n ony'leHhl cneAyiOIIIHe 

Bb!pa:>KeHHSI An.ll npHBeJleHHhiX MaTpH'IHbiX aneMeHTOBX/ 

(2.27) 

(2.28) » > 

x/ 
3aecb onyiiieHbi HHlleKCbi ( /c I, /c

2
] 0 TaK KaK OHH !flHKCHpOBaHbl JlnSI 

aaaHoro HenpHBOllHMoro npeacraaneHHH. 
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\ 

,/SA( A+ I) p I 
2 i 

LA A A J 
{2.29) 

rne 06hiKHOBeHHhie Ma TpB'IHhie sneMeHThi B ( 2.27) B { 2.28) nony'laiOTC 5I npH 

OOMOIIlB pa3no»<:eHBSI {2.21) H cPOPMYnbi (1.14) - {1.17). 

§3. Pac'l~T Mym.TenneTa [6, 2] 

KoHKpeTHhie pac'lllThi Mhi nposenH Ha np&Mepe MYn&THnneTa [6,2) rpyn-

nhi SU(3) , KOTOphiA csSJ:3hiBaeTCR co cneKTpOM 
16 

0 141 

npH penyKUHH SU(3)) R(3) cornacao151 s sToM MYn&THnneTe noSJ:BSI:TCR 

cnenyiOIIIBe yrnosbie MOMeHThl 

A= 0,2,4 K =0 

A=2, 1,4,5,6 (3.30) 

CnenyR onacaHHOil: B naparpa«Pax 1 H 2 npouenype noCTPOeHHSI 6a3BCHhiX 

nnR cny'laSJ: MYn&TanneTa [6,2) nonyqaeM 

leu "55>= 1 I 055> 
5 --

y15t2 

(U , =- 35 
6 

(U , =- 39 
5 

1 cu ;' 44 > = -=====-- t 12 1 044 > -I t44 > l 
y231840 

10 

160 
cu., =--3-

, 22 
Q) 4 =- 3 

(3.31) 



I cu , 33 > = I I 033 > 
3 

'1/2160 

lc,,';22 > = --===========! lS~v'1931022 >-1122 >I cu; =-v' 193 

y'39t19 -2485 JM 

1 cu, 22 >= ------z 
15+v' iir I 022 >-1 122 >I 

8 

cu,; = o. 

rlle nonaHOMbi 1 q ..\..\> - 6aaac HeyHHTapaoro npeJlCTaaneHHH (eM. (I. 7)), 

a cu COOTB9TCTByeT M8KCHM8nbHOMY 3HaqeHH~ CU JlnH Jl8HHOrO yrnoaoro 

MOM9HT8o 

nerKO npOBepHTb 1 HCDOilh3YH SIBHbiA BHll K09«1$HilHeHTOB <ut(62) q.\> 

qTo nonaHoMbi 1 c.M.\> BMecTe c nonHHOMaMH, nonyqeHHbiMH JleACTBHeM one-

paTopa (L"f l-p. Ha (8.81) 1 o6paay~T opTOHOPMHpOB8HHy~ CHCT9MY 6a3BCHbiX 

cWHKilHA YHBTapaoro npeJlCTaBneHHH [6.2] rpynnbl SU(3) • nonHOT8 cac

TeMbl ll oxaaaaa a /2 I. 

n onyqeHbl cne.QyiOIIlHe npaBeJleHHble MaTpaqable sneMeHTbl onepaTopa 

KB8JlpyDOnbHOrO MOMeHTa: 

4} (w'J. I Q I '-'' ~~ > 

~ 0 2 4 

0 0 

2 4, ?II22 6,7?882 

4 5,36016 9,98?00 
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~ 2 3 4 5 6 

2 6,77882 

3 7,44909 0 

4 5,29591 7,894% 1,3732! 

5 5,54977 4,32988 5,34790 

7,3%83 6,96659 3,71320 

~ 0 2 4 

2 2,91052 0 I,10II1 

3 4,60192 -2,!7798 

4 4,50291 0 

5 6, 75664 

6 2,93810 
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§4 n B J6 0 
o apaMeTpH38UHSI aneKTpOMBI'HHTHbiX nepeXO.IlOB 

n ''o poa.llanuaupyeM Tenepb aepoSITHOCTb E 2 -nepexo.t~oB a • Ha6mo-

AaeMLie Ha ODbiTe poTaUHOHHLie nonOCbl Mbl H.ll9HTH4>HUHpyeM KaK pacuenneH

Hbllt [6,2] MYnbTHnneT SU(3) rpynnLI. Tipe.t~nonmKHM CHa'lana, 'ITO onepaTop, 

Bbi3biBaiOIIIHA aneKTPH'IeCKHe nepexO.Ilbi BHyTpH MYnhTHnneTa, nponopuuoHaneH 

" Q • TipHBe.lleHHLie BepOSITHOCTH AnSI TaKOI'O onepaTOpa paBHbl 

B(E2; w ..\ 
I I ( 4.32) 

/6/ 
3KcnepHMeHT8nbHO HaA.IleHbl cne.llyiOIIIHe BepOSITHOCTH nepeXO.IlOB: 

(4.33a) 

( 4.336) 

Ecnu ua ( 4.33a) onpe.t~enHM napaMeTp a( a =3,00180 efm 
2 

) u c 9THM 

3Ha'leHHeM BLI'IHCnHM (4.336), To nony'IHM B(-E2; w~ 4-o~'2)=28,7509e2fm 4 • 

0TCIO.Ila SICHO, 'ITO Bbi60p onepaTOpa aneKTpH"'eCKOI'O nepeXO.IlB B BB.Ile 

He SIBnSieTCSI .llOCTBTO'IHO XOpOIIIHM. TipOCTeltrnee o6o6IIIeHHe 9TOI'O 

" "2 
onepaTopa cocToHT B .t~o6aaneHHH 'lneHa nponopuuoHancHoro Q I 

npeanonaraeTCSI, 'ITO 

113 .llBHHbiX ( 4.33a) H ( 4.336) HaXO.IlHM napaMeTpb. a H b 

b = 0,15261 ., 2 

13 
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a npeacKa3hlB&eM cneayroWBe sepoHTHOCTB nepexoaos 

8(E2; cu "6 -+cu "5} = 6Ja,J3862 e~m4 

6 5 

B(E2; cu;4 -+cu';3J =336,41534 e2fm4 

B(E2; cu44 -+cu;2J = 82,57016 e2fm 4 

B(E2; cu"4 -+cu "2) = JJ4,2l374 e2fm 4 
4 2 

B(E2; cu';3-+ cu;2J =70,66899e2fm4 

B(E2; cu "3 -+cu" 2) =185,16390 e.Z, m 4 
3 2 
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