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B paooTax I 1,2 ,31 noKa3aHo, 'ITO HeB03MO)KHO nocTpoHTb noKanbHYIO 

TeOpHIO C HeTpHBH8nbHbiM M8CCOBbiM CneKTpOM AnSI noneJ:i, npeo5pa3yiO!IlHXCSI 

no 5ecKoHe'IHOMepHbiM HenpHBOAHMbiM npeacTal3neHHSIM rpynnbi SL ( 2, C ) , H 'ITO 

aTa TPYAHOCTb He B03HHKaeT B cny'lae KOHe'IHOKOMnoHeHTHbiX noneJ:i. DpHMe

pbi HenoKanbHbiX OeCKOHe'IHOKOMnOHeHTHbiX noneJ:i, nOCTpOeHHbiX H3 KOHe'IHO

KOMnoHeHTHbiX nonei!:, paCCMaTpHB8nHCb B pS!t:le pa50T (eM,, HanpHMep, 141), 

8 pa6oTe 151 KOHe'IHOKOMnOHeHTHble nonS! ;O~eAHHSinHCb B OAHO OeCKOHe'IHO

KOMnoHeHTHOe noKanbHoe none. B sTOM cny'lae, oaHaKo, sTo none He npeo5-

pa3ye'fCSI no HenpHBOAHMOMY npet:ICTaBneHHIO oonee II!HpOKOi!: rpynnbi, 

B nocneaHee BpeMSI HHTepec K 5ecKoHe'IHOKOMnoHeHTHbiM nonSIM noSIBHn-
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CSI TaK*e B CBSI3H c npeacTaBneHHeM BeHeuHaHo anSI aMnnHTYahi pacceSIHHSI ' • 

B HacTOSI!Ilei!: paooTe noKa3aHo, 'ITO cymecTBYIOT noKanbHbie 5ecKoHe'I

HOKOMnoHeHTHhie nonS! C HeTpHBHanbHbiM M8CC0Bb!M CneKTpOM, KOTOpb!e npe

OOpa3yiOTCSI no HenpHBOAHMbiM npet:ICTaBneHHSIM CHMnneKTH'IeCKOH rpynnhi 

Sp ( 4 ) • llnSI sTOH uenH Hcnonb3YIOTCSI pe3ynbTBThi, nony'leHHhie B pa5o

Tax 13,6/. Bc10ay B sToi!: paooTe Mhi npHaep)KHBaeMCSI o5o3Ha'leHHll:, Hcnonb-

3yeMbiX B 131, 

2. Mbr paccMaTpHBaeM none t/J ( x) , npeo6pa3yiO!IleecSI no TaKHM He-

npHBOt:IHMbiM npeACTaBneHHSIM rpynnhi Sp (4) , anSI KOTOpbiX npeacTaBneHHe 

rroarpynnhi SL ( 2, C ) npHBOAHMO H pacnaAaeTCSI B 5ecKoHe'IHYIO npSIMYIO cyM

My KOHe'IHOMepHbiX npet:ICTaBneHHH ( CM,, HanpHMep, 16 I). 

Done t/J ( x, z ) , npeo5pa3yiOmeecSI no BbiopaHHOMY HenpHBOAHMOMY 
N 

npeacTaBneHHIO rpynnhi Sp ( 4 ) , npeacTaBHM B BHAe npSIMoii: cyMMbi noneii: 

t/J n ( x, z ) , I' Ae n = 0, 1, 2, ... , , a 
t 0 n 

£0 - npoH3BonbHoe uenoe HnH nony-

uenoe 'IHCno. Ka*aoe none t/Jn npeoopaayeTCSI no HenpHBOaHMOMY KOHe'IHO-
t0 n 

MepHoMy npeAcTaBneHHIO [£ ,IE I+ n] 
0 0 

noArpynnhi SL ( 2, C ) H peanH-

3 
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ayeTCSI B BIUle OJlHOpOJlHhiX rronHHOMOB CTerreHH I e 0 I+ eo +n -1, I eo !-eo+ n -1 

- - -
KOMIIneKCHbiX CIIHHOpOB Z = ( Z , Z ) H Z =( Z , Z 

2 
) 1 COOTBeTCTBeHHOo 

I 2 I 

B rrpocTpaHCTBe rrpeJlCTaBneHHR I'eHepaTophi [' ll , ll = 0, 1,2,3 , KOTOpbie 

BMecTe c I'eHepa TopaMH Mllv ( CM. /3/) I'pyrriibi SL ( 2,C ) orrpeJlen.s~JOT 

anf'e6py Sp ( 4 ) , HM910T BHJl: 

i - a a ['ll = __ ( gllll z all z + --::- aiL --- ) 
2 az a z ( 1 ) 

HerrpHBOJlHMoe rrpeJlCTaBneHHe, no KOTopoMy rrpeo6paayeTC.II none~ (x,z), 
N 

rronHOCTb!O orrpeJlen.s~eTcsr sHa"'eHHeM KBaJlpaTH"'HOI'o orrepaTopa KaaHMHpa 

K = _!_ Mllv M + ['ll [' 
2 Ill/ < ll 

(2) 

I'pynnbi Sp (4) • nnsr paccMaTpHBaeMbiX rrpeJlCTaBneHHA K =_l__N 2 - 2, IIpH-
2 

"'eM OKaShiBaeTcsr, "'TO N =leo • npeo6pa30BBHHe non.ll ~ (x,z) , COOT-

BeTCTBYIOIUee sneMeHTy (a, A) I'pynnhi nyaHKape 

eTcsr 4JopMynon: 

P = SL (2,C) T 
4

, saJla-

U(a,A)'P(x,z)U- 1(a,A) =~(Ax+a,zA- 1 ), 
(3) 

I"tle aE T 
4 

, AE SL ( 2, C ) H 

* 
A ll = ..L Tr ( all A a A 

1/ 2 1/ 
) . ( 4) 

3. PaccMoTpHM JlBYXTO"'e"'HYJO 4>YHKUHJO 

F¢ ~ ( X- y; z. w ) = < 0 I ¢ ( X, z ) ~ (y, w ) I 0 > ' (5) 

I'Jle ¢ 

I'pyiiiibl 

H ~ rrpeo6paay10Tcsr no HerrpHBOJlHMhiM npeJlCTaBneHH.IIM N H N' 

Sp ( 4 ) • I1cnonbay.s~ ycnoBHe crreKTpanbHOCTH, aanHllleM F ¢ ~ 

B BHJle: 

F¢ ~ ( x; z, w ) = J (} (p) K ( p; z, w ) e -lp x d 4 p , 
(6) 
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I'Jle 

e < P > 8(po )8(p2 ). 

Y!a HHBapHaHTHOCTH no Ppyrrne JlopeHua cneJlyeT, "'TO Jlnsr Ka)KJlOI'O At;;. SL(2,C) 

K (A p; zA- 1 ,wA- 1) = K (p; z,w ). (7) 

TpaHCcpOpM8UHOHHhie CBOMCTBa noneft cp(x,z) H ~(y,w) IlpHBOJlRT K TOMy, 

"'TO rrpeJlCTaBneHHe [ N x N' ] Ppyrrrrhi Sp ( 4 ) x Sp ( 4 ) 1 no KOTO

poMy rrpeo6paayeTcsr RJlpo K 1 pacrraJlaeTcsr B rrpsrMyJO cyMMY HenpHBOJlHMhiX 

KOHe"'HOMepHhiX rrpeJlCTaBneHHii: SL ( 2, C ) x SL ( 2, C ) : 

[N X N , ] = I. N N · N' N' (£)[- , _,._ +n] x [- , - + n '] . 
2 2 2 .2 

(8) , 
n, n = 0 

CaMhiM o6IIIHM BHJl HHBapHaHTHOI'O RJlpa, rrpeo6paayiOIUei'OCR ITO JlBHHOMY He-

N N N' N' 
rrpHBOJlHMOMY rrpeJlc:raBneHHIO [y, y+ n] x [ 2 -, 2 -+n 1 Ppyrrrrhi SL(2, C) x SL(2,C), 

/3/ /8/ 
6bm rrony"'eH B pa6oTe • Y"'HThiBa.ll STH peaynbTaThi 1 HS nonyqaeM 

cneJlyJOmee Bhipa*eHHe Jlnsr RJlpa K ( 6ea oi'paHH"'eHH.II o6IUHOCTH 6yJleM 

C"'HTaTb 1 "'TO N ;:: N '): 

I'Jl€! 

I 
1 , , r 

K= Kz-(N+N') 
--(N-N ) oo 

(px) 2 ~ (p.;)n (p7])n 

syx nn 
ps 

s = 8 min 

K=ZfW, x~.~ 

7] = w u 
IL IL 

s 
min 

N 
= --- H 

2 

n,n = 0 

N N' N N' 
(-+-, ----) 

(p 2 ) p 2 2 2 2 (Cos e ). , 
8

-
8

mtn 

w 

z a w 
IL 

.; =Za z 
1L IL 

CosfJ=l-
p2 • .; 7] 

p .; • 'p 7] 

s 
max 

. ( N , N') 
mm n+ -- n + --

2 ' 2 
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4. Tenepb Mhi noKa)l{eM, 'iTo s .a:syxTo'ie'iHOil: <j:lyHKUHH 

F.p.p * ( X; z ' w ) = < 0 I 1/J ( ; - ' z ) 1/J * ( - + ' w ) I 0 > ( 10) 

MO)I{HO T8KHM o6pa30M Bhi6paTb p n n (p2) , 'iTO 06061I{eHHOe CB060JlHOe none 
s 

C npOH3BOnbHbiM M8CCOBbiM cneKTpOM 6yJleT noKanbHO B CMbiCne Ll.)KBtPtPEl/9/, 

IT ono)KifM Jlnfl cso6oJlHoro non 51 

p nn 
s 

2 n n 2 
(p )=C 8(p2-m ). 

s s 

0K83b!B89TC51, 'iTO eCnlf p AOCT8TO'l:HO 6onblllOe If KOHCT8HTbl 

paHbl TaK, 'iTO 

C nn 

s 

< ______ _! ____ _ 

s(s! ) 3 (2s)! (n+n '+ l)! 

TO 51Jlp0 K yJlosneTsop51eT aepaseHCTBy: 

I'Jle 

I K I 

0 < f < 1 a 

f IP I+< IP I+< lp I+< lp I 
<eo a 1 1 2 z 3 3 

a = 0,1,2,3. 

cnn 
s 

( 11 ) 

Bhi6-

(12) 

( 13) 

~. Llnfl nony'ieHHfl HepaseHCTBa (12) YJl06Ho pa3nO)KifTb nonHHOMhi HKo6H 

B CTeneHHOH p51Jl H BOCnonb30B8TbC51 paBeHCTBOM: 

(p on ( p T/) n 

s 
m<IX 

I. 
nn 

p 

s 
max 

~ 
s= smin 

( p 2 ) 

( ti_T!/_' !!.. -N ') 
2 • 2 

pnn ( p 2 ) p (Cos f) ) 
s 

s- s min 
I. 

s - 5 mtn 

(s+smln +k)!(s-smln )! 

s 
k = 0 (k! ) 2 (s+s )!(s-s -k )! 

min min 
s = 5 min 

P2 
k a c . , a c 

'(- --) f I 1 , •• f k k bldl ... (bkdk 

2 

~'a 
... 

fla fl . .. 
flc b b c k+1 dk+ 1 d 

k+ I k+ I n n n n 

- - -
z ... z z ... z w .,. w wd ••• w d a a b 1 bn c1 c 

1 n n 1 n 

I'Jle fl = a /1 pf.l. 

6 

(14) 

HepaseHCTBO (13) 51Bn51eTC51 OJlHHM H3 JlOCTaTO'iHhiX KPHTepHeB cna6oll: 

noKanbH·OCTH B CMbiCne Ll.)l{a<j:l<j:le, flpH Bb!BOJJ:e ycnOBH51 ( 12) AnSI KOHCTaHT 

C: n HHI'Jle He HCnOnh30BanCSI SIBHbill: BHJl Bhi6paHHOI'O B ( 11) CfleKTpa 

Mace. IToaToMy nocTpoeaHoe o6o6meHHoe cso60JlHOe none noKanbHO JlnSI npo

H3BOnbHoro cneKTpa Mace, ecnH TonbKO sbmonHeHo HepaseHCTBO ( 12). KpoMe 

TOI'O, H3 pe3ynbT8TOB / 3 / HenocpeJlCTB9HHO cneJlyeT, 'iTO JlBYXTO'i9'l:H851 tPYHK

UHSI F .p.p* yJlOBneTsOpSieT ycnOBHSIM nono)KHTenbHOCTH H CPT-HHBapHaHTHoc

TH. 

TeM caMhiM, XOTSI H Ha 'IJ:aCTHOM npHMepe, Mbl noKa3anH, 'iTO cymeCT

BYIOT 6eCKOH9'iHOKOMnOH9HTHbie nonSI C HeBb!pO)KJleHHb!M cneKTpOM M8CC 1 KO

TOpbie YAOBneTBOpSIIOT 8KCHOM8M nonSI H npeo6pa3y!OTCSI no OJlHOMy HenpHBo-

AHMOMY npeJlCTasneHHIO rpynnhi Sp ( 4 ) . 

B 3aKniO'ieHHe aBTOpbi Bhipa)KaiOT 6naro.a:apHOCTh Ll.YI. EnoxHHuesy H 

X.H. XpHCTOBY 3a none3Hhie o6cy)KJleHHSI H HHTepec K pa6oTe, a TaK)I{e 

LB. E<j:lHMosy sa xoHcynhTaUHH no sonpocaM noKanhHOCTH. 
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