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1. BBE)lEHHE 

CTBHOBfleHHe KBBpK-flAePHOH ~H3HKH KaK C8MOCTORTeflbHOrO paa

Aena HCCfleAOB8HH~ onpeAeflReTCA AeTSflbH~M TeOpeTH4eCKHM H 3KC

nepHMeHT8flbH~M H3y4eHHeM NN-eaaHMOAeHcTeHH Ha Man~x paccToR

HHRX. ~3 PBHHHX pa6oT B 3TOM HanpaeneHHH MOmHO OTMeTHTb pa60TY 

n.H.6noxHH~esa 0 nepeKp~eaHHH BonHOB~X ¢yHK~H~ HYKflOHOB B .RA

pax161. npeAflomeHHBR HM rHnoTeaa 0 ¢nyKTOHaX,¢flYKTya~HRX RAep

HOH nnoTHOCTH nOflY4Hfl8 KOHKpeTHOe COAepmaHHe H8 R3~Ke KBapKOB, 

nocne TOrO KBK 6~nH 06HapymeH~ ¢YHA8MeHTBflbH~e 8CHMnTOTH4eCKHe 

CBOHCTBa CHflbH~X B38HM0Ae~CTBH~: 8BTOMOAeflbHOCTb, np8BHfl8 

KBapKOBOrO C4eTa 121 • Bee 3TO CTHMyflHpOB8fl0 OTKp~THe, HanpHMep, 

TBKOrO cne~H$H4eCKOrO KeapK-RAePHOro 3~¢eKT8, K8K KyMyflflTHBH~H 

3$$eKT OPH pacceflHH~ penflTHBHCTCKHX flAep/3/ • 

B HacTOA~ee epeMA npo~eccbl NN- H N -AAepHoro pacceAHHfl c 

60.nbWHMH nepeAaeaeM~Mllt lltMny.nbCBMllt q 2 /eM., HanpHMep/ 41 I 1o1 Ky

MYilRTHBH~H 3$¢eKT ABilA~TCA OCHOBHbiM HCT04HHKOM HH$QpMaUHH 0 

NN -esaHMOAetkreHAX Ha Ma.nbiX paccrOAHHAX R < R e /rAe R e -paAHYC 

TBK HB3b1BBeMOro OTTBJlKHBSTeJlbHOro KOpa B NN -e38HMO.QeikTBHAX/. 

B sroH o6nacrH $nyKTOH a coepeMeHHbiX MOAenflx paccMaTpHeaercA 

KBK MYilbTlltKBBPKOBbl~ 06~eKT/5/. 

Mbl XOTHM SAeCb 00A4epKHYTb, 4TO He TOJlbKO ABHHble npH 6onb

Wlo1X q 2 4YBCTBHTe1lbHbl K o6nacTH R<R c. KopoTKOAeHcrey~He no

TeHuHanbl 3.neKTpOCJl86biX TeOpHH, 3BA8~He 4epe3 KBBpK-KeapKOBble 

B38MM0AeHCTBHA BHYTPM AAeP M8CWTa6 pacCTO,.HHH Rerr =i:---... 10-S ¢1M, 
w 

MO)f(HQ paCCMBTPHB8Tb KBK 11 npo6Hble11 , 00380JlfliOllWle t-t3y48Tb o6naCTb 

MBilbiX R a 3KCnepHMeHrax nOI.ITH craTH4eCKHX. KaK Mbl nOA4epKHsa-

11H !6!, B 3TOM OTHOWeHHH BeCbMB nepcneKTHBHbl npeUH3HOHHble H3Me

peHHA 3~eKTOB HBPYWeHHA AHCKpeTHbiX CHMMeTpHH, npe~e BCerO 

HBpyWeHHfl 4eTHOCTH B HH3K03HepreTH4eCKHX MBJlOHyKnOHHbiX peaKUH-

n n 
flX, TBKHX KBK pp ..... pp, np...,.dy, (p )d...,.(p )d , nd...,.Ty, B a-pac-

6 
n,aAe nerKHx !IAep no sanpe~eHHbiM KaHanaM /HanpHMep, Li ( 3, 86 MsB; 

Jpl O = 0+ 1 -) ...,. a + d ( H T.n. npH 3TOM CYuteCTBeHHO, 4TO 

B M8110HYK110HHbiX CHCTeMSX HeT 6nH3Jle)f(8lli.HX ypOBHeH C OAHHSKOBbiM 

MOMeHTOM lo1 npOTHBOOOJlOmHOH 4eTHOCTbro, H n03TOMy 3¢¢eKT HBpywe

HHA npocTpaHCTBeHHOH CHMMeTpMH B HMX, nO-BHAHMOMY, He yc~neH 

sa c1.1eT ·oco6eHHocreH crpoeH~A flAep, a onpeAenReTCA HenocpeAcT

BeHHO raM~IlbTOH~8HOM cna6oro B38HMOAeHcTBH~ B HyKnOH-HYKJlOH-
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PHc.l. 

HO.ti CI-1CTeMe, B 06111enp~t~HRTOM nO,QXOAe 17 I cna6oe B381.1MO,Qe~CTBI-1e a NN-cHcreMe paccMaTp~ttaaercR KaK 3¢¢eKT~t~BHO caR3BHHOe c "•P• ~ -o6MeHSMH /p~ttc,l/. 0AH8KO B 3¢$eKTaX, rAe npaBHJlBMH or-6opa 3anpellleH BKJ1a~06MeHa /HanpHMep, B 4HPKY11RPHOVI nOnRpH-38U,HH y -KeaHroe a peaK1.4J11-1 np-+ dyiBI I, a cna6biX a3aJ..1MOAeVIcrslo1-RX Y48CTByeT TOJlbKO 06118CTb MB!lbiX NN -paCCTORHHI1 H 3AeCb He Me.Hee BB)I{HYIO pOilb AOJl)f(eH HrpaTb npRMO?i 06MeH W ±, 2. 0 6D30H8MJ.1 /p~ttc.2/. 3ra 3aAa4a rpe6yer, ecrecrseHHO MHKPOCKOnH4ecKoro KBBPKOBOro paCCMOTpeHitiR, KBK y}l(e 0TMe48J10Cb B pa60T8X 19 ,10/ 1t1 ,QOKJ18ABX /11,12/ • 3aMeTHM, B 3TOti CBR31-1, 4TO onHCBHHe cna6oro B38ltiMOAeticTBHR H8 KBBpKOBOM ypOBHe CO,Qep)f(HT MeHbWe npOiti3B011bH~X ,qony~eH~H, 4eM 8 o6~enpHHRTOM no,qxo,qe, Hcnonb3YID~eM Me30HM 8 Ka4eCT8e 11 nocpe,qHHK0811 , nOCKOnbKy eA~Hall 311eKTP0CIJa6aFI TeOPHII .BaJ1H6epra-CanaMa l181 8 a,qpOHHOM CeKTOpe o6o6~eHa npRMO Ha K8BpKl1 I 14l. 
Cne,qyeT TBKme OTMeT~Tb, 4TO BKnB,q 8 HeCOXpaHeHHe 4eTHOCTH + /HY/ npi!Moro 06MeHa W-,zo -6030HBMH Mem,qy HyKnOHBMH He MOmeT 6~Tb Y4TeH npaBHJlbHO 8 TepMHHBX HYKJ1QH-HYK110HHOJ1 BOJ1HOBOJ1 ~YHKq~H ~NN(R) He3BBHCHMO OT TOrO, pBCCMBTpHBB~TCII JlH HyKnOHM KBK T04e4HMe 4BCTHt;4M, HJlH OHH 11 pB3MB3BHb111 BBeAeHHeM CnB6biX ¢opM~aKTOpos. ~eHcTBHTenbHO, a NN-no,qxo,qe paccMaTpHeaeMbl~ BK.na,q nponopqHOHBJleH ¢ NN HJ1H d¢ NN/ dR 8 OKpeCTHOCTH T04Klo1 R :::: 0 1151 , HO HMeHHO 8 3TOH o6.nacn1 (R SR c ) BOJ1H08ble ~YHK4HH ~eHoMeHonorH4eCKHX MO,qe.neH NN e3aHMo,qeHcT8HII He HMe~T onpe,qe.neHHoro ~H3H4eCKOrO CMbiCJla, 4TO npoRBJlReTCPI, 8 4BCTHOCTH, B TOM, 4TO o!>NN (0) H dol> Nl,fdR npH R = 0 HeycTOH4HBbl 0THOC>1Tei1bHO ~aso8o-ar<BHBa.neHTHbiX npeo6pa3o8aHHH noTeHqf.1ana 1 161 • B pesy.nbTBTe ABHHbiJ1 BK11BA cy~eCTBeHHO MO,QeJlbHO 3BBHCHM /3TO me OT4BCTH MO)f{HO CKB3BTb H 0 p - H cv - BK11BABX 8 H4, nponop~HOHaJl~b_HtitX HeKOTOPOMY HHTerpaJly OT o!>NN (R) B 06JlaCTH 0 < R < 0,7 <I>M /71, . 
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Hanpon-1e, B KBapKOBOM 

N ~ ! : 4 
nOAXOAe 3aBHCHMOCTb 

N H3y~aeMOiO BKflBAB OT eH-

rw! zo A• <jlyHK~HH i(>NN (R) aHa-

• I ; i 
~HTe.nbHO 6onee c.na6aR, 

N N T.K. orpaHH~eHHR, KOTOpbte 
HaKnaA~eaeT npHH~Hn 

naynH, AOBOflbHO >KeCTKO 
PHc.2. ¢HKCHPY~T BHA BOI1HOBOH 

¢YHK~HH My.nbTHKeapKOBO~ 

Ca.-ICTeMbl. 
nocKOflbKY KBapK-RAePH~H nOAXOA HMeeT CBOH TeXHH4eCKHe H 

a.-tAeHHble oco6eHHOCTa.-t, a ero CHCTeMaTa.-t4eCKt-1X H3.nomeHHH noKa HeT, 
Mbl H8~HeM 3TOT 4HKI1 C OnHC8HHR TeXHHKH reHea.nOiH4eCKMX paano

~eHHH B MyflbTHKBBpKOB~X CHCTeMaX. B CfleAy~~eM BblnycKe, Hc
no.nb3yR pB3BHTYl0 TeXHI-1KY, Mbt Bbt~I>'IC!lHM BepOJifTHOCTb pa3flM~HbtX 

6q -coCTORHHH B A~HTpOHe. 8 TpeTbeM BtxnycKe Bbf~HCn\·1·M BKJlaA 

npRMOrO 06MeHa W-, Z 0 -6o30H8MH Me}I(AY KeapKaMH B se.nPt4HHY 

P y - ~J.1pKyflflpHOH nO.nRPH3at;tHH y -KBBHTOB B peaKttHJ.of paAHB~J.otOH

HOiO 3BXBBTB HeihpOHOB npOTOHBMH (np-+ dy) • 3TOT 3¢<J>et<T Haw~· 

6o.nee J.13y4eH TeopeTt-t4eCKH, BBHAY AaBHero t-tHTPHiY~~ero pacxo~-

AeHHR 3Kcnepi-1MeHTa.nbHOro peaynbTaTa 1 171 P :Ken.. =-(13 ± 4,5) ·10 -? 

J.1 TeopeTJ.1lleCKHX OtteHOK p~eop. Z 2 ·10 -8 , nonyl.leHHIXX. B 06Lqe

npHHRTOM nOAXOAe 171 . KeapK-RAePHNH noAXOA, np~r~MeHeHHbtH e pa6o-

;~~:~~M~a~P~~~~::~:=~~:Y:e:~::e:~~:~~~=~~ ~~=~:~b~~~ 1 ~r~:·~~~H~
7

e. 
B 3TOM nOAXOAe 3¢~KTOB HapyweHHR 4eTH0CTH KaK B DP-+ dy , TaK H 

B APYrHX MaflOHYKflOHH~X peaKt;tHRX/. B ABHHOM BbtnycKe B pa3Aene 2 
aaAa4a no.ny4eHJ.1R reHea.norHI.lecKoro paa.nomeHHR a MYflbTHKBapKoaoH 

CHCTeMe peweHa C noMO~bn K03$¢H~HeHTOB K.ne6wa-ropAaHa /KKf/ 
yHHTapHbtX rpynn. B paaAene 3 ABH MeTOA Bb14HcneHHR KKr yHHTap

HoH rpynnbt npo~r~aeo.nbHoro paHra 4epea KKr rpynnbt nepecTaHOBOK. 

Mbt npHBOAHM Ta6.nHttbl reHeanorH4eCKHX K03¢¢HttHeHTOB AflR weCTH
KBBPKOBbiX KOH¢Hryp84HH 8 6 H 64 p 2 • 

2. K03<1l<ll~I.I~EHTbl KJlE6WA-rOPAAHA YH~TAPHbiX rPYnn 
KAK rEHEAJlOr~4ECK~E K03<1l<llHI.I~EHTbl 

nocTpOeHHe reHea.norH~eCKHX pa3.nO>KeHHH AI1R MYflbTHKBapKOB~X 

COCTORHH~ Tpe6yeT 3HaHHR K03<1l<ilH~HeHTOB Kne6wa-ropAaHa /KKr/ 
YH~TBpH~X rpynn AI1R peAYK~~H 
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/1/ 

3AeCb · SU 0 (3) , SUs (2) , SUT(2) - rpynnbr 4BeTHOH (C), cnHHOBOI'i (8), H H30CnHHOBOH (T) CHMMeTpHH; UCS (6) - rpynna BbiCWeH CHMM€TpHH, B KOTOpO~ 06be,qMH€Hbl ~B€THaR lit cm1HOB8R rpynnM 

/2/ 

6b!J16 BBe,qeHa ,l\>Ka¢>¢>e /lSI K8K rpynna CJ.IIMMeTpHH ~B€TOM6fHVITHbiX 
N =;> => -+· -+ => c~n KX.Q, nponop~,tHoHaJlbHb/X oneparopy 

1 
~ j ..\1 A j a· i c J I A 

BOCeMb MaTpH4 renn-MaHHa rpynn•r su c (3) I. , B pe,qyKLtHOHHoH ~eno4Ke /1/ HecKOllbKO paa noeropRercR peAYKt.tHfl BJ.II,qa 

/3/ 

r,qe J.1H,qeKCbl a , b /1-1m1 ab I RBilRIOTCR HaaeaHHRMJ.1 cooraercray-tOUIHX npocrpaHCTa: C, 8, T, cs' CST "' T.,q. no3TOMy Heo6-XOAHMO 3Harb K03¢>$r.tLtH€HTbl Kne6wa-rop,qaHa rpynnb1 U(n) ,qn1=1 CJ.1CT€Mbl KB8HTOBbiX 4J.1Ce.n, aa,qaaaeMOi:i pe.QYKLtH€~ /3/, Y,qo6HO HC-n011b3088Tb CX€Mbl fOHra ( f ab ] , (fa) H [ f b] , RB11RIOiltH€CR J.1H-aapH8HT8MH rpynn U ab (n) , U a (n 1) H U b (n 2 ) , a raK>Ke HHA€KCbl nOBTOP€HHR ru, KOTOPbl€ HYM€PYIOT 3KBHBaneHTH~e npeACTaeneHHR a PRAY Kne6wa-ropAaHa 

[f ]o[f ]=l:v [f ]= a b r t ab !4! 

B TeX cny4BRX, KOr.qa KPBTHOCTH v ( > 1 (cu = 1,2, ... , v t). MomHo aanHcaTb cneAy~ee e~pameHHe AnR KKr rpynn~ Uab (n) 

KKr[U b (n)] ~I [f~bl X [f~l,l [fabl"') X 

a ~ f~]o[ft,.J [ f~]o[r;;J [ r a]o [f bl /5/ 

x KKr[U a (n 1)J x KKr[Ub (n
2 )]. 
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nepBM~ COMHOm~Tenb 3AeCb - 3TO T8K HB3~BaeM~H CKB.nRpH~H ~8KTOp 

/C¢1/, 3BBHCRUIH'1 TOnbKO OT HHBBpHaHTOB rpynn Uab (n) , U '1<. (n l) 

H Ub (n2) ; nocneAHJ.1e ABB COMHO>IU1Te11J=I - K03<f>¢H-t1:.1HeHTbi K.nebwa

ropABHa AnR nOArpynn U a (n 1) H U b(n 2) • CHMBOnbl CO WTPHXOM H 

ABYMR WTPHX8MJ.1 OTHOCftTCR K nOACHCTeMaM H3 N' 1-1 N"' KB8pKOB 

COOTBeTCTBeHHO, COr!laCHO pa36HeHt-t10 npocrpaHCTB8 Q N =QXQX u• X Q , 

rAe aaAaHbl npeAcTasneHH," rp:fpn U ab (n) , u. (n}) M Ub(n2 ) Ha 

noAnpocrpaHcrea qN_. qN xqN , N = N' +N·" • KeapK q Re.mteTcR 

CnHHOPOM KBK rpynnbl Uab (n) , TBK M rpynnbl Ua (n1) XU b (n 2), 

n = n 1 • n 2 - 4~-tcno KOMnoHeHT y cnHHOpa/. HeTPYAHO YBHAeTb, 

4TO reHea.norH4ecKHH K03¢¢Ht.~~eHT /fK/ AnA pasnomeHHR nonHOCTb~ 

8HTHCHMMeTpH4H0fO BeKTOpa COCTORHHR B N-KeapKOBOH CHCTeMe 

I N[lN] CSTX(Q Q ) > 
q CST' X 

!6! 

N, ,, 
no BH8110fH4H~M COCTORHHAM B nOACHCTeMaX Q H qN AOhmeH co-

Aep~aTb B Ka4eCTBe COMHO~HTenR KKr [UCST(l~]. 8 BeKTOpe /6/ 
Q CST o6osHa4aer nonHt~tt1 Ha6op KBBHTOBbiX 4HCei1 a CST -npocT-

paHcTse: [ r0 ][ f 08] [f CST l CST, rAe C, 8 , T - Ka3HMHpos-

CKHe HHBBpHBHTbl rpynn 0 
0

(3) , SUS ( 2) H SU T(2) , KOTOpbiMM 

OKaH~HBa~TCR peAYKUHOHH~e uen04KH /1 1 / /HHAeKC~ nOBTOpeHHR H 

npoeKI.lHH MOMeHTOB Cz , S z , T z onycKaeM, ~To6bl He ycnO>tCHRTb 

BHAa ~pMyll TaM, rAe COOTBeTCTBy~ee 06o6~eHHe 04eBHAHO/. 

AHanorH4Hb1H CM~Cil HMeeT o6o3Ha4eHHe QX e [ f X) L (LI X - CHCTeMa 

op6HTa11bH~X KBaHTOBMX 4HC~n. [lN]CSTX - CXeMa mHra B nOI1HOM 

npOC·TpaHCTse CSTXcSTOHa ... n~ny4eHa s npoM3BeAeHHlil ABYX conpR>KeH-

HbiX cxeM IOHra [f] ~ [ rJ : 

\qN[lN]CSTJtQ Q )> ~ 
-CST' X 

~ l; ~\qN[f]CSTrQcsf>\qN[fj XrQX>. 

·vn; 
171 

3AeCb r - CliiMB011 RMaHy4w, xapaKTepH3Y~MH seKTOP HenpMBOAHMo-
A 

ro npeACTaaneHH~ [f] rpynnbl nepecTaHOBOK SN, -'- - KKr 

rpynnbl SN /lQ/, n r - pa3MepHOCTb npeAcTasneHHRW , 

$830Bb1H MHO>tCHTer.b, pSBHbiH +1. 
A, -

feHeanorll!4ecKoe paano>tCeH~e seKTOpa /6/ aanHweM s BHAe 
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N N' N" rAe reHeanont4eCKHe K03$PJ.1LtJ-1eHTbl <q •• I q ... , q •.. > MO>I<HO 
ablpaaHTb 4epea KKr [U CS'J: (12)) H op6HTanbHbli1 rK, Hcnon•ayR 
onpeAeneHHR /5/, /7/, /~/: 

X< (f') CST 
[f~p-

X 

( f") CST 

[f"' ]T" 
cs 

(f) CST) x 

[ f cs) T 

x [res l II [fcs l) x ([f6l x W6l 
[f")S" [f )S C' C" c c 

/9/ 

8 npasoH CTOPQHe /9/ BTOPOH COMH~HTeilb - op6HTanbHbiH fK, no
cne,qyiOUt.He MHO)I(V!Te.mt - CKam:lpHWe $aKTOpbl Afl.FI pe,qyKLV1i1 U CST(12)) 
::l Ucs(6) xUT (2), Ucs (6) ::JU c(3) xU s (2) >1 U c(3) ::l Oc(3) · COOTBeT
CTBeHHO /Mbl 1-1x sbl41o1CilHM s § 2/. ¢1HrYPHble cK06KH 1 ..•• I LeST 
B nRaBOi-1 CTOpoHe /8/ 03Ha4aiDT, 4TO Af!R Bet<TOPOB iqN "••• > H N' -+;;-+ -+-+-+ ...... -+ -+-+-+ lq ... > npoHsse,qeHo cno>KeH~e L=L'+L"', C=C'+C"',S=S"+S'",T=T'+T"' c noMOIJlbiO KKr rpynn apaaqeH><i1 0 L(3), 0 c (3) , SU 8 (2) H SU T(2) • 
B ¢opMyne /9/ Mbl AllR KpaTKOCTH onycTHilH see HH,qeKcbl nosTope
HHR. /3aMeTHM, 4TO Afl.FI paccMaTpHsaeMbiX B 3TOI-1 pa60Te HH3WHX 
COCTORHHH WeCTHKBapKOBOH CHCTeMbl 8 3THX HH,qeKcax HeT He06xo
.QHMOCTio1/. 

~cnonb3YR onpe,qeneHHe 

/10/ 
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Cs~ab MelKAY rK H KKr [ U(n) l ~cHo BHAHa H3 conocTaBlleHH~ 

$0PMYll /9/ H /10/. ~OpMallbHO 3Ta CB~3b ~Bll~eTC~ np~M~M ClleA

CTB~eM Tore, 4TO rK ~ KKr[U~)] M~ onpeAenHn~ c caMoro Ha

t.~a.na KaK HeKOTOPble K03$<PJ.14HCHTbl nepeXOAa OT OAHOrO 6aav.ca K 

APYrOMY B OAHOM VI TOM me npOCTpaHCTBe OPBACTaBneHHfl: 

N 

qN ~ qxqx •.• xqxqx ... xq 
, N II 

~ q N xq • /11/ 

N N" 

B npocrpaHcree I 11 I ecrecraeHHbtM o6paaoM MO}I(HO onpeAe.na-~rb 

onepau,HH rpynn nepecraHOBOK S N , S N, H S N u , npl"'~eM cxeMbl 

~Hra[f] , KOTOPbiB 3aAaBa.nH HBM Hn· YHHTBPHbiX rpynn, OAHOBpe

MBHHO RB.nRIOTCR CXBMBMJ.II IOHra rpynnbl nepecraHOBOK /caoHcTBO AO

nO.nHHTC.nbH0cn1 npeAcraaneHHH rpynn U(n) "" SN a npocrpaHcree 

/11/ HeABBHO o6cy}I(ABflOCb MOWHHCKHM /20I, ycTaHoe.neHHe B3aHMHO 

OAH03HB4HOrO COOTBeTCTBio1R Me)f(AY npeACTBBJlBHJ.IIRMH rpynn GL(n) ::> 

JU(n) J SU(n) 1'1 CHMMeTp!44eCKOi1 rpynm:.l RBJUteTCR aacnyro\1 

Wypa, BeHnR ~ KapraHa/. B cneAY~~eM naparpa~e, ~cnonb3YR 3TO 

o6CTORTeilbCTB0, Mbl Bblp83t-IM c~ K03¢¢HU.HeHTOB Kne6wa-fOPAaHa 

yH~rapHoH rpynnbl 4epea KKf rpynn nepecraHOBOK. 

3. Bbi4HC11EHHE KKr YHHTAPHbiX rpynn 

4EPE3 KKr rPYnnbl nEPECTAHOBOK 

C<l> All~ PeAYK~HH SU(S) ::> SU(3} xSU(2) Bbl4"cn~llHCb c noMOII.IbiO 

anna para rpynnbl nepecTaH.oBOK e pa6orax 121/. 3AeCb Mbl BbiBeAeM 

0611.1y10 $0PMYllY All~ lll06o" YHHTapHO" rpynnbl npH peAYK~HH /3/. 
nocKOnbKY 6yAeT vtcnOnbaoaaH ronbKO annapar rpynn nepecraHOBOK, 

OKOH48TeilbHbl~ pe3y!1bTaT He 38BHCHT OT paHrOB D , D l ~ n 2 
YHHTapHbiX rpynn. 3TO 06CTORTe!1bCTBO 003BOI1ReT HCnOI1b30BaTb 

AI1R rpynn Bb1COKI-1X paHroe cKanRpHble ¢laKrOpbl, HaeecTHble A11R 

rpynn Manoro paHra. TeM caMbfM Bbi4HCneHHe fK 1-1 KKf CYLJ.\ecraeHHO 

o6ner4aeTCR. B 3TOM OTHOWeHHH H8WH pe3y!1bT8Tbf OTilH48~TCR OT 

peaynbraroe CTpOTTMaHa/21/. 

npH B~BOAe HCKOMO" $0PMYllb! Afl~ C<!> rpynnbl /3/ BOCnOllb3yeMC~ 
a npocTpaHcrae /11/ 6a3HCHbiMr-t eeKropaMH Hn rpynnbl SN • Pac

cMarpr-~saR nepecraHOBKH a npocTpaHcreax cmtHopoe rpynn U a (n 1 ) 

1-1 Ub(n2) , nocTpOvtM BeKTOpbl 

/12/ 

npHH8AJ1ema~vte OnpeAeneHHbiM 3H84eHHRM CXeM ~Hia (f) H CHMBQ• 

1108 RMaHy4H r , KOTOpble COCTSBilR~T nOilHbiH Hafiop KB8HT0BbfX 4H

cen rpynnbl S N AJlfl CT8HABPTHOt1 peAYKl!HH 

SN::>SN-l ::> ... ::>8 2 /13/ 
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KpoMe TOre, (fa]~ a lo1 ( f b] Q·b - nO.nHble Ha6opbl KBBHTOBbiX LI"'Ce!l 
rpynn U a (n l) lo1 Ub (n 2 ) , nplo14eM Q a lo1 Q b - 11 BHyTpeHHHe 11 
KBBHTOBble 4J.1CJ1a YHHTapHbiX rpynn, KOTOPble MOfYT COOTBeTCTBO
SaTb CBOHM PeAYK~HOHHblM ~en04KaM AnR YHio1TapHbiX rpynn. KpOHe
KepOBCKOe npOH3BefeHio1e BeKTOPOB /12/ MOmHO nplo1seCTH C nOMO~biD 
KKr rpynn~ SN119 8 CYMMY Hn, COAepma~HxcR 8 PRAY Kne6wa
ropAaHa I 4/: 

lqN[r.blr.b(Qa,Qb) w ab > /14/ 

l: [[f .l o [fb] [fab l., JlqN[r•]r•Q•>IqN[r blrbQb > 
ra,rb ra rb rab 

/KBBAPBTHble CK06KH Mbl Hcno.nbayeM AilR o6oaHa4eHJ.1R KKr rpynnbl 
S N , nplo14eM ,qa11ee 6yAeM onycKaTb HHAeKCbl nosTopeHHR cu I. B 
nOACHCTeMaX Q N" 1-1 q N" MO>KHO 3Bnt<1CSTb aHa.non14Hble /14} ¢Qp
MY11bl npHseAeHJ.1R, CsRab Me>KAY 6aaHcaMH a noAnPOCTpaHcTsax qN' 
VI Q N,.. H 8 nOilHOM npOCTPBHCTBe qN 3BABIOT cfJOPMYJlbl BHAB 

lqN[f ]rQ >= l: <[f]r llf'lr',[f"]r">x a a a [ r"]r ;, a a a a a a 
•• 

X l: a 
( 

[ !' l [ f;_'] ' " /15/ 
lqN [f< ]r' Q' > lqN [f" ]r"Q" > 

~.Q~ Q~ Q" a 
aaa aaa• 

rAe KPyrn~e cK06K~ ~cnonbaoaaH~ An~ o6oaHa4eH~~ KKr YH~TapHoH 
rpynn~, a yrnoa~e cKo6KH - AnR o6oaHa4eHHR TpaHc¢opMa~~OHHoH 
MaTpH~~ KannaHa 1221 , npeAcTaanR~eH co6oH MaTpH~Y yHHTapHoro 
npeo6pa30BaHHR OT 6aa~ca, 3aAaHHOrO CTaHAapTHOH peAyK~HeH 
/13/, K 6a3HCY C HeCTaHAapTHO" peAYK~He" 

SN:>SN,xSN" ,SN,:>SN,-l:> ... S 2 ,SN"::>SN''-1::> ••• ::>8 2 . /16/ 
Hcnonb3YR COOTHOWeHHR /14/ H /15/ H onpeAeneHHe /5/, nony-

4aeM nocne npOCT~X, HO YTOMHTenbH~X B~KnaAOK, ~CKOMy~ ¢opMyny 
An" cq,: 

< 
[!' l 

ab 

r: l o[f~] 
-I 

[ f" l 
ab 

8 



X 
a 0 b 

rn ru 
a b 

ab 

r" 
ab [ 

[f"] [f"] 
[ f" l J 

/17/ 
x<[ f ]r !Wlr' [f"]r"> · <[f ]r ![f']r' [f" ]r" > a a a a' a a b b b b' b b ' 

rAe noApaayMeeaeTcR, 4TO ra =<r;pa), rb=(r~pb), rab =(r~bp ab). 
3AeCb CHMBOJlbl JlMBHY4H r b , r'b , r" , r' , r: {f)HKCYipOBa-a a ab.... a u. Hbl npOH3BOJ1bHbiM 06pa30M, HO TBK, 4T00bl CTOA~He B 3HBMeHBTeJ1e 
KKr rpynnbl SN' H TpaHc¢opMa~HOHHBR MaTPH~a KannaHa 6MnH OT
.OHL!Hbl OT HYIIR, 

c noMOtqbiO <f)opMy!lbl I 17 I Mbl Bbi4HCJ1HJ1J.1 ace Heo6xOAJ.1Mble c~ AI1R 
rK /9/ B WeCTHKBBPKOBOH CHCTeMe. Mbl orpaHH4HI1HCb paCCMOTpeHH
eM ABYX WeCTHKBBPKOBbiX KOH¢Hrypa~HH: OCHOBHOro COCTORHHR B 
KOH¢J.1rypBl.IHH 8 6 [ 6] X H B036y>KAeHHOrO, s 4 p 2 ( 42] X , KOTOpble, 
KSK 6yAeT noKa3aHO B ClleAy~tqHX BblnyCKBX, Hrpa~T CytqeCTBeHHY~ 
ponb a NN -c~r~cTeMe Ha Manblx paccTORHHRx. PeaynbTBTbl npeAcTaa
Il~Hbl B Ta6n,1-3 AJ111 CI1Y4aee q 6 -~oq 4 xq 2 1<1 q 6_.q8x q 8 COOT
BeTCTBeHHO. 3aMeTI<1M, 4TO reHeatlOri<1R 8 KOH$1<1rypa41o11o1 8 6 ( 6] X 
B~41<1CflRnacb paHee a 191 • 

CKanRPHYe ¢aKTOP~ 

C<l> ~ ~
[f~ST J 

CST 
[ f' ]T' cs 

q,H-. 1tt', c( 

u;;srl. u:5TJ 
u:,J r' 
u;~J T. 

C'J> CST 

ynf!:'' 

Ta611~4a 1.1 

s•[6f'[2'1'•wrr .s·t T=o 

~· .... ct•· 7' rt .... <£" • <t' 

[1') K [I'] [1'<}•[1'1 

ft'J ~ {21} f,z [2!'] 1 [2'} 0 

[1} ~ {2 I] Jz {t'J 1 [2] 0 

ff li If fl 
I I 
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-0 

Ta6nH~a 1.2 

CKanHpHble ¢>aKTOPbl KKr AflR U cs (6) ~ Uc(3) xU 8(2). 

C<l> ~ ~[f~~ x [f~sl II [fcsl) '[fcsl~[2s],[rcH2ll"J,s~l. 
cs [f' ]8' [f"]S" [f lS c c C" 

s"[6]x [2'r' [t"f"" c =o S=t r.o 

<j_'! ... ~K:i' '1.6-'1.3•9,' '1.6-'1.4' 9' 

u:.Hrc;J [1']'[1'] [21] '[21] /2 2
]' [2] [2'] '[1'] 

[f~] s' [1']% [2fl ~ [1'] ~ [2~jz [2a~ [2tJ1 [21] ~ [21'11 [2 2]2 ~'10 !2!'12 [21']1 [2t'}O [2'11 ' 

[f."] s" f1'H [21} ~ [t'J Yz [21}}z [21}~ [20~ [21}~ [12]0 [2]/ [2}1 [t'Jt [t'Jt [1']1 [2)0 

(Pes -ff # ~ &i m 8 f1s it fif Yl -/l -lA ff -lit -I/ 



Ta6n~~a 2.1 

CKanRpHble <!>aKTOPbl KKr AJ1R U08 T( 12) ~u 08(6) xU T(2). 

C<l> ~((f~ST] x[f~ST] [fesT~ [f ]=(221 2] [f ]=(42] T~O. 
CST ' CST ' CS ' 

[f' ]T' [f" lT" [f ]T 
cs c~ cs 

s•p' [42]x{2'1' [42]'5 [2'1'{57 c ~o s = t r~o 

liii":.t "t·-~··'l-' '16__.q~ A q: 

[f,;,.}[f;.,_ [i'i?. U'J•[2t] [ztNt"l [21}•[21] lrtl_/.[11 [21']. [I'] [21'}•[2] [2''NI'] 

[f~]T' [zy~ [2t]~ [2lj~ [3)1 IM7z [3J!-2 W!z [2t]~ [2lj}z {21]%. {TJO {3f}O {31} 1 [3i} 1 [2']1 {11}0 [i}O [31}1 [f}O 

[f,:J r· [21]~ [3]~ [2t]Yz [2t]}z [2t]Jt [3] Yt /jl} >z 3}~ [21} Jz [21}~ {2]0 [2}0 U'Y1 [2]1 [2]1 [t"Jo [2)0 [t'J r [2]0 

CPCST 1 -fi -{j -If fl 12 flo -Vlo a (l, 1 -II -11 If -flo llo Wo 0 Ylo Yi 
(¥ fl {j ·(} IJ ~ fl fl fJ 

I _L_ 

--



-"' 
Ta6nH~a 2.2 

CKanRPHble <j)aKTOPbl KKr IIJTR u cs (6) ::J U0 (3) xu 8 (2). 

~[f0 sl £fb'8 l II [f 08 r) C<l>
08

= x . , [f 08 l=£42], [r0 l=£21, s =1. [f' ]S' [f"]S" [f ]S c c . c 

sf'p' [42]x {2']' ['t2j" [2'1']csr c~o S=t T=O 

rf.r/7 'f,·-'J· ~ ~·. ~·- 't"·'t' 
I 

[l~}[t;J [!}[!] [3)•[21] [2•]•[3} [21] ' [21] [4}[2] [31]. [2] [31}•[1'] [2'} •{2] 

[f;J s' [21]~. [21]Jr, [zqJ<., [2!]~ [21]}z [2f];z [21]12. [21]7. Mz [t'J~ /t]O [2']1 [21']1 [2']1 [212]1 [21'jo [2']0 l:l'Jz [21!}1 

rr;l s' [21]Yz [2ij~ [2!]~ [21]~. {7t]f'z [zu~ 2fH2 171~ [21)!t_ [t'Jiz M1 [2}1 [t']o [2]0 [I'll [1'11 [2]1 [2]1 [1']0 

cp<S 1 li -fj rJ 11 j. 
2 -fk fO ffo 0b 1% 1 11 11 11o If flo llo 11 tJ 1 hg - iO s to 2o - 2 2o 

- - ------ -----



[z'{ c =O 

'j_N-~N', 1N' q6-cf}'1/ CJ
6 -1/ ·'t' 

[ f.']• [f;'j [t'Nt~ [2f} '/21} [21}[1' [z'j ·{2] 

c' c/' 
' 

0,0 1, t 2,2 1, 1 0,0 2,2 

CPC 1 -Vi ff 1 -fl -II 
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