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p acqeT CTaTIICTII'leCKIIX Be COB MHOrO'laCTII'lHblX COCTOSIHIIH B SU ( 3)-

I'pynnoBOM noaxoae - TpyaHaSI aaaa'la. Bhi'liiCniiTenhHbie TpyaHocTn peaKo 

HapacTaiOT C yBenll'leHHeM 'liiCna 'laCTIIU II anSI COCTOSIHIIH C WeCTbiO li 6onee 

'laCTHUaMH CTaHOBSITCSI npaKTII'leCKH. HepaapeWIIl',fbiMII. 3TO o6CTOSITenhCTBO 

aaCTaBIInO HaC OTKa3aTbCSI OT TpaaiiUIIOHHhlX MeToaOB paC'leTa II 1Ip!iHSITb 

111 
nyTh, llcnonhaoBaHHbiii UepynycoM . anSI Bhi'liiCneHifSI aganorll'lHbiX Benn-

'liiH B rpynne SU (2 l • 

KaK BalKHhiii 'laCTHhiii cny'laii, aeMOHCTPIIPYIOWIIii npeanaraeMbiii MeToa, 

paCCMOTp!iM 1Ip0113BOnhHYIO KBapKOBYib CIICTeMy. TaKne COCTOSIHIISI peannay

IOTCSI, HaiipiiMep, B aAaHTIIBHOii KBapKOBOH Moaenn anSI HeynpyriiX B3aHMQ

aeiiCTBIIH 
12 /, rae aapOHbl KOHe'lHOI"O COCTOSIHIISI tflopMIIpyiOTCSI H3 O'leHb 6onb

woro 'lHCna KBapKOB li aHTIIKBapKOBo B STOll Moaenn IIpiiXOAHTCSI Bbl,'lliCnSITh 

1IpOeKU!ili COCTOSIHIIii, COaeplKaWHX IIpSIMbie IIpO!i3BeaeHIISI OI'pOMHOrO 'liiCna 

TpllnneToB n aHTIITpnnneToB. Bhi'liiCneHIISI Bee 6onee ycnolKHSIIOTCSI c poe

TOM SHepriiH (yBennqeHIIeM 'lHCna .. pOlKaeHHbiX~ KBapKOB 1i aHTIIKBapKOB) 1 

TaK 'ITO npn ao_cTaTO'lHO BbiCOKHX SHeprnSIX• 06bi'lHbie MeToahi paC'leTa OKa-

3biBaiOTCSI HeatfltfleKTIIBHblMH. 

PeanhHbiH IIYTh peweHHSI aaAa'ln ~aKnroqaeTCSI B TOM, 'lT06bi anSI CTa

TIICTII'leCKOro Beca cocTOSIHIISI, coaeplKamero npo113BOnhHoe 'lllcno Tpnnne-

TOB II aHTIITPIIIIneTOB, IIOCTpO!iTh 3aMKHyToe BbipalKeiii!e. IJepBbiH war Ha 

STOM IIYTII COCTOIIT B napaMeTpll3aUIIII paCCMaTpnBaeMOH rpy1IIIbl 0 

l13BeCTHO, 'lT·o n -MepHble YHIITapHbie rpyiiiibl 1i rpyiiiibl BpameHHSI 

/3/ 
SIBnSIIOTCSI napaMeTpll'leCKIIMH rpynnaMn , KalKahiH aneMeHT KOTOpblX eCTb 

3 



AElHCTBHTeiibHSSI MSTpHUa. 3Ta MSTpHUS B JlSHHOM napaMeTpll'leCKOM llpOCT

paHCTBe SIBflSieTCSI HenpepblBHO-AII!flljlepeHUIIpyeMOH lf!YHKUIIeii neiiCTBIITenhHb!X 

napaMeTpll'leCKIIX MaTpiiU. B Knacce YHIITapHblX rpynn 11 rpynn apameHIISJ 

napaMeTpll'leCKOe llpOCTpSHCTBO SIBIISieTCSI 3SMKHYTb!M 0 OI'pBHII'IeHilb!M II CBS!-

38HHbiMo 

.llng n .!. MepHOH YHIIMOAYflSipHOH yHIITSpHoii rpyllllbl sneMellTBMII 

COOTBeTCTBYJOIIIeii napaMeTpH'IeCKOH rpynnbl SIBflSIIOTCSI AeliCTBIITellbHbie 

H M!IHMbie 'IBCTH sneMeHTOB n106oli n -MepHoii YHIIMOJlyngpaoii YHHTapHOli 

MaTpHUbl 0 paCIIOIIO)KeHHbie B fli060M IIOpSIAKe, TSK 'ITO paaMepHOCTb napaMeT

pH'IeCKOH rpyrrnbi pasHa n2 -1 . 

Cneno~aTenbH01 B paCCMSTpaaaeMOM HaMH cny'lae TpeXMepHSSI YHIIMOAY

nSipHaSI YHIITapHSSI rpynna SIBIISieTCSI 8-napaMeTpH'IeCKOii. THIIH'IHblM sneMeH-

' .TOM ee SIBIISieTCSI 8-napaMeTpH'IeCKOe BblpS)KeHIIe 

U (g) = d (Ill ,ll2 ) U 23 ( cf> 2 , a 3 ) Ul ~ 0 1 , a 2 ) U 13 ( cf> I' a I ) , 
( 1) 

rne 1/l 
1 

e 0 0 

d(/l ,ll ) =j 0 
e 1/lj, 

0 
I 2 

0 0 
-l(lll+ll2) 

e 

(2) 

II u·lj - TpeXMepllbie YlliiMOilYflSipllb!e YHHTapllbie MaTpiiUhlo llpeo6pa30DSlllle 

U (0 p ) a MaTpii'IHoli aannc11 IIMeeT ann 
12 I 2 

-Ia 

) 
cosO - e 2 sinO 

1 
0 

! 
U (0 ,a ) = , ia0 O cos 8 0 

12 I 2 
e ... sin 

1 I (3) 

0 0 I 

a npeo6paaoaaang U
13 

(rp
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, a
1

) 11 U
23 

(r/>
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,a 
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) YA06Ho Bblp8311Tb 

'lepea U 12 cnenyJOIIIIIM o6paaoM:· 
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Ul3( rp.l ,a I )=(2,3)U 12 (rp I ,a I )(2,3), 
(4) 

u23 (r/>2 ,a3 >=0,2)(2,3) ul2 (rp 2 ,a3 )(2,3)(1,2). 
(5) 

MaTpi!Ubl (1,2) H (2,3), BbliiOIIIISI!OIIIIIe B COOTHOIIIei!I!SIX (4) II (5) rrepecTa-

HOBKII, paBHbl 

(
0 I 0) 

(1,2)= I 0 0 

0 0 I 

0 0 

) (6) (2,3) = (: 0 I 

0 

11a BOCbMII rrapaMeTpoa, BXOilSIIIIHX B Bb1pa)KeHHe ( 1 ) 0 Tpa: cp _
1 

, 0 
1 

rp
2 

HMe lOT CMblCfl IIOfllipHbiX yrnoa, OCTaBIIIIIeCSI IISITb: /l 1 1 0 2 1 a 1 1 a2 

a3 MOI'YT 6b1Tb OTO)KAeCTBIIeHhl C 83HMYTSflbHbiMII yrnaMII. 

nocK~flbKY o611111ii sneMeHT rpynrrhi ( 1) aanacaa a anAe aecKOflbKIIX 

COMHO)KIITeneii, llflSI HaXO)KAeHI!SI ei'O HellpUBOili!MOI'O rrpellCTaaneHllSI AOCTa-

TO'IHO 3H8Tb 0 KSK Bbli'flSIIlliT MaTpHUh1 0 COOTBeTCTBYIOIIII!e K8)KJl0MY 113 Co

MI!O)KHTeneii. 

AS 

C 9TOH Ueflb!O BOCIIOflb3yeMCSI 3aiii!CbiO COCTOSUIIIH B CXeMe fenb,Pall

/4/ 

h 1 h 2 h h
1 

:::_ p :::_ h 
2 
~ 'I :::_ h 

3 

p q ) P :::_ r :_ q (7} 

BepXHlili cTpoKa .a (7) nnSJ h = o 
3 

COOTBeTCTByeT elll!llCTDeHHOMY SU ( 3 )-

lleiipiiBOiliiMOMY llpeACTaaneJII!IO [ h 
1 

h 
2 

0 1 • CTpOKII [ pq 1 II [r1 OTBe-

'!BlOT HeiipllBOAIIMhiM npeACTaaneHI!liM IIOAI'p) llllhl U (2) II U (I) rpynrrhi 

SU(3) 

C c!Jn31!'1eCKOii TO'IKII apeHI!SI npeACTSDIISIJOT IIHTepeC TaKI!e MSTpii'IHble 

sneMeHThl oT nonaoro rrpeo6paaoaaHnSJ U ( g) 0 KOTOpble SIBflSIIOTCSI AIISI'o-

L . .. . .. 



HalihHblMU. no hI H h 2 U no BHyTpeHHUM COCTOSIHUSIM MylihTUnneTa, no 

aHanornn c cooTaeTCTayromnMn aenn'lnHaMn a rpyrrrre U(2l 6yneM naabi-
. [ h h o] 

BaTh UX .rmaronanbHbiMU D f If 2 (g) - <jlyHKUUSIMU, rne UHAeKC 'f IIpo6e-

raeT IIO BCeM COCTOSIHUSIM MYlii;ITUIIfleTa ( h I h 2 0 ]. 

/5/ TexnnKa Bbi'IncneHnSI, paasnTaSI 'iaKoH n MomnHCKUM , noasonSieT 

aanncaTb nnaronanbHbie Tp!mneTHhie n [ 100 ] (g) - <jlyHKUnn B snne 
u 

[ 1001 ;o 
D (g) =e I cos 0 I C0:1 cp I p,p 

D ( 100] 102 

n,n 
(gl=e cos0

1 
cos</>

2 

(100] -"I(0 1t02> l(a3+a2-al) 
D, , (g)·= e · ( cos</> 1 coscp 2-e sinO sine/> sine/> ]. 

1\ ,I\ 1 1 2 

[ 110 1 
CooTBeTCTByromne D f,f (g) - <jlyHKUHH nnn aHTHTpnnneTa paBHbl 

[uo] 
D 

P.P 
. [100] [uo] [10o] 

(gl=D* (g); D (gl=D* (g); 
p,p n. ii n,n 

[1 10] ( l * [100 l ) 
DX.X g =D.\,,\ \g 

BblpalKeHnSI (8), (9) naroT B03MOJKHOCTb onpenennTh xapaKTep Tpnrr

neTHoro n anTnTpnnneTnoro npencTaanennif 

[10o] . 18 10 2 -I<o1 +8
2
> 

X ( g) = e 1 cos 0 1cos cp 1 + e cos 0 
1 

cos cp 
2 

+ e ( cos cp 
1 

cos cp 
2 

-

(8) 

(9) 

l(aa+a2 -al) sinO I sin</> I sin</>2 ), - e 

(10) 

" [uo] [too] 
x !gl=x* <gl= x* 

(II) 

3naSI xapaKTep sneMeHTapnoro npencTasneHnSI - TpllnneTa, 11 aaMe'laSI, 'ITO 

XapaKTep CyMMbl npencTaaneHUH paBeH CyMMe XapaKTepoa, a npSIMOrO npo-

6 

, 

naaenennn - nponaaenennro, nerKo naifTn xapaKTep nro6oro nnTepecyromero 

Hac npencTaanennn, nanpnMep, 

[2oo] 2 * x =x -x. 

[22ol -<x*l 2 -x, X - ( 12) 

[210] 
X =x ·x* -1 n T,n. 

H M /3/ . 6 aKOHeU, MeTOAOM ypHaraHa MOlKHO Bbl'IUCflHTb sneMeHT 0 'beMa 

rpynrrhi dg , KOTOpblif paaen 

dg=sin20 1 .cos2 0 1 .sin2cp 1 •sin2cp~·dcp 1 d0 1 dcp 2 do 1 do 2 da 1 da2 da
3

• (13) 

nony'leHHble BbipalKeHnn nnn sneMeHTa o6'beMa rpynnhi, xapaKTepoa n 

TpnnneTHbiX nnaroHalihHbiX D ~ I~O] (g) - <jlyHKUHH fi03BOnSIIDT HaiiHCaTb. nnSI 

CTaTHCTH'IeCKOPO Beca COCTOSIHHSI, COAeplKamero IIpOU3BOflbHOe 'IHCno KBap-

KOB ". aHT".KBapKOB, 3aMKHYTOe BblpalKeHne, 

.CTaT".CT".'IeCK".H Bee COCTOSIHUH, conepJKamero TOlihKO KBapKU ". aHT".

KBapKU, paBeH KBaApaTy npOeKUUH BeKTOpa A, SIBnSIIDmeroCSI npHMbiM rrpOU3-

senenlleM cooTBeTCTayromero 'lllcna TpllnneToB n ai!TIITpllnneToB non nonnpocT

paHCTBO, npeo6paayromeecSI ,no HenpiiBOAIIMOMY npencTaanennro [ h -1 h 
2 
o] , 3Ta 

aenn'lnna paana 

J<[h h o]JA> J
2 

.=<AJ ~[hlh2o] JA>, 
\ 1 2 ( ( 14) 

rne onepaTop 
" [h h 0 l 
p I 2 (g) IIMeeT BIIA 

~ [hlh2ol (gJ=N [h•h2o l fx* [hlh2o<lgl; <gldg ( 15) 

;:~. 

II npOeKTI!pyeT BeKTOpbl nonrrpOCT!)"£iHCTBa, B KOTOpOM neifCTByiDT OnepaTOpbl 

D (g) , na rronnpocTpancTao, rrpeo6paayromeecSI rro nenpnaonnMoMy npen-

[ . [·h h 0 l 
CTaanennro h 1 h 20] • PaaMepHOCTb rrpencTannennSI paana N t 2 

7 

. ·~ 



no.llCTaBnlHI (15) B (14), nony'!aeM OKOH'IBTenbHhiH peaynbT8T 

l<[hlh20]I A > 12= N[hlhlfl] Jdg)(* [hlh2o] (glD [Ioo] 
, al,al 

r.lle 

[110] [110] [loo ] · 
D 

a ,a 
m m 

( glD R Q 

1-' 1'~-' I 

(g),. ,.DR Q (g), 
tJn•Pn 

a
1

=(p,n,Al, a f3j rp,ii, .\. l .. 

( gl 

( 16) 

CooTHOilleHHe (16) CBO.llHT pac'!eT CTBTHCTH'!eCKOrO BeCa npOH3BOnbHOii CHC

'TeMbi KB8pKOJil H 8HTHKB8pKOB K Bhi'IHCneHHJO BOCbMHMepHoro HHTerpanA no 

napaMeTpH'!eCKOMY npoCTpaHCTBy :peXMepHoii yHHMO.llynRpHOH YHHT8pHOii rpyn-

flhi •. 

3a o6cy)KJleHne aaTpoayThiX 3.lleCb BonpocoB aBTOp 6naro.llapeH B.C. Ea-. 

pameHKOBY H Y'18CTHHK8M pyKOBO.llHMOrO HM CeMHHapa, 

nnTepaTypa 
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