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AnR HeKoTopwx ABYMepHwx KnaccH4eCKHX TeopeTHKo-noneawx Mo
AeneH /anonHe HHTerpHpyeMWX MOAeneH/ Cy~eCTByeT 6eCKOHe4HOe 
4Hcno HHTerpanoa ABH*eHHR. B penRTHBHCTCKOM cny4ae awweyKa3aH
HWM CBOHCTBOM o6naAa~T: MOAenb CHHyc-ropAOHa, MOAenb lHppHHra, 
KHpanbHWe MOAenH H T.A. AnR KHpanbHWX MOAeneH cy~eCTBY~T KaK 
noKanbHwe, TaK H HenoKanbHWe coxpaHR~HeCR aenH4HHW. B pa6o
Tax /l,2/ 6wno noKa3aHO, 4TO HenoKanbHWe 3aPRAW AnR KHpanbHWX 
noneH HMeOT HeTepOBCKHH xapaKTep - OHH nopO*Aa~TCR HenoKanb
HWMH npeo6pa30BaHHRMH. rpynnoaaR CTpyKTypa 3THX HenOKanbHWX 
npeo6pa30BaHHH 6wna HCCneAOBaHa B pa6oTaX/S-o~ 8 161 6wno noKa-
3aHO, 4TO BWCWHe TeH30pW 3HeprHH-HMnynbca AnR KOH~pMHO-HHBa
pHaHTHWX MOAeneH H BWCWHe noKanbHWe 3apRAW AnR MOAeneH, HHBa
pHaHTHWX OTHOCHTenbHO 06W4HWX H y0-KanH6pOB04HWX npeo6pa3o
BaHHH, HanpHMep, MOAenb lHppHHra, HMe~T TaK*e HeTepOBCKHH xa
paKTep. 

8 HaCTOR~eH pa6oTe HCCneAYeTCR rpynnoaaR CTpyKTypa npeo6-
pa30BaHHH CKpWTOH CHMMeTpHH, nopo*Aa~aR BWCWHe noKanbHWe 3a
PRAW AnR 6e3MaCCOBOH SUON) MOAenH lHPPHHra. noKa3aHO, 4TO 
MHO*eCTBO acex npeo6pa3oBaHHH, COXpaHR~HX AeHCTBHR Ha 3KCT
peManRX /peweHHR ypaaHeHHR ABH*eHHR/, COAeP*HT Knacc npeo6pa-
30BaHHH, KOTOpwe COXpaHR~T narpaH*HaH /C T04HOCTb~ AO nonHOH 
npOH3BOAHOH/ AnR npOH3BOnbHWX noneawx KOH~Hrypa~HH. HaHAeHW 
TaK*e reHepaTopw npeo6pa3oaaHHH, KOTopwe o6pa3y~T 6ecKoHe4HY~ 
anre6py nH, coanaAa~y~ no ~pMe c anre6poH CHMMeTpHH AnR KH
panbHWX noneH IS-f>l. 

f(x) = i ij i 'l'j + gij r"'j ~k y" 'It. Ill 
rAe g- 6e3pa3MepHaR KOHCTaHTa CBR3H; 'fl eCTb KnaCCH4eCKHH 
CnHHOp C KOMMYTHPY~HMH HnH aHTHKOMMyTHp~HMH KOMnOHeHTaMH. 
0TMeTHM, 4TO narpaH*HaH /1/ HHBapHaHTeH OTHOCHTenbHO rno6anb
HWX KanH6poao4HWX H y 0 -KanH6poB04HWX npeo6pa3oaaHHH. CooTaeT
cTay~He COXpaHR~HeCR TOK H aKc~anbHWH TOK HMe~T BHA 

(j "(x))jk • ij y "'I' k(x) , 121 
5 -

(j" (x))jk '"'j Ys Y" 'I' k (j,k .t, ... ,N), 

(I'll =-rvl.l' tto=-rot• 1· 

CneAYR pa6oTe 161• paccMOTpHM cneAY~He KanH6poao4HWe npeo6-
pa3oaaHHR: 

'a' (x) • expl i 11 (k) (x)w (k) 1•
1 

(x), 
t,a t,a 

/3/ 

l (.1•' "' 1 
l :· . ,. 



KOTOp~e npeo6pa3y~T o6e KOMnOHeHT~ Cn~Hopa W(x) OTAenbHO. 
3AeCb 7)(k) (x) (a•l,2)- reHepaTop~ npeo6paaoeaH~i71, aae~cAaq~e 
OT X ~ a ,a w ~k!a - COOTBeTCTBylOaq~e napaMeTp~. 0TMeT~M, LITO npe
o6pa30BaH~A /3/ COXpaHA~T nopeH~eBCKY~ ~HBap~aHTHOCTb, OAHaKO 
MOryT HapywaTb ~HBap~aHTHOCTb OTHOC~TenbHO npOCTpaHCTBeHH~X 
OTpameH~i71. reHepaTOpH~e ~YHK~~~ OnpeAen~M ~3 ycnoB~A ~HBap~

aHTHOCT~ narpaHm~aHa OTHOC~TenbHO npeo6pa30BaH~i71 /3/, TO eCTb 

trl j+(x)a_((7) <~!a (x)) T + (7) i~~(x))*H-o. 

trlj (x)a [(7)(k)(x))T+(7)(k)(x))*li=O, 
+ 2,a 2,a 

/4/ 

rAe seen~ nepeMeHH~e ceeToeoro KOHyca x ±"' ( x 0 + x 1) /2 ~ cooT
BeTCTBy~aq~e KOMnOHeHT~ TOKOB /2/: 

-
i/X)•lp y + lp(x) = w; (X) W

1 
(X), j_(X)= 1(1 y _ 'P(x),. '1'2 (X) W 2 (x). 

3AeCb 3Be3A04Ka 0603Ha4aeT KOMnneKCHOe COnpRmeH~e. 0TMeT~M, 
KpoMe Toro, LITO reHepaTop~ 7) (k)(x) eoo6aqe MoryT 6~Tb He3p-

a 
M~TOB~M~ onepaTopaM~. 

TorAa o4eB~AHO, 4TO 

7)(k) (x) = f (k)(x+)' 7)(k) (x)=f 
2
(k) (x_) 

l,a l,a 2,a ,a /5/ 

YAOBneTBOpR~T ypaBHeH~RM /4/, rAe £!•2 - MaTp~4H~e ~YHK~~~, 
AnA KOTop~x e~nonHeHo cneAy~aqee rpaH~4HOe ycnoe~e: 

(k) 
lim f 1.2 (x) _< M <"" . /6/ 

Xl->±oc 
(k) 

JlopeH~eBCKaR pa3MepHOCTb f 1,2 (X) ~MeeT o6paTH~i71 3HaK nopeH"' 
~eBCKOi71 pa3MepHOCT~ COOTBeTCTBy~aqero napaMeTpa npeo6pa30BaH~R 
w (

1
k) • CneAoBaTenbHO, f 1(ka) w 

1
(k) ~ f 

2
(k) w <

2
k) RBnA~TCA 

,2 , ,a ,a ,a 
nopeH~eBCK~M~ CKanApaM~. 0TMeT~M, LITO ecn~ f 1(x+) = f 2 (X:t ), 
npeo6pa30BaH~A /3/ He Hapywa~T ~HBap~aHTHOCT~ OTHOC~TenbHO 
npOCTpaHCTBeHH~X OTpameH~i71. CyaqeCTBY~T non~HOM~anbH~e OTHOC~

TenbHO W peweH~A: 
(n,m) m1. nl mq . nq mq+l . nq+l mn . nn 

7) + (x)=a+ (J+) ••. a+ (J+) Taa+ (J+) ••. a+ (J+>. 
a,_ ·- - - -

171 
n n 

rAe ~.~~cna m i , ni orpaH~4eH~ ycnoe~RM~ . ~ m 1 = m, .~ n i = n, 
J~ 1 J=l 

KOTOp~e RBnR~TCA C~MMeTp~el7! narpaHm~aHa TODbKO Ha 3KCTpeManRX. 
B 3TOM cny1.1ae napaMeTp~ npeo6pa3oeaH~~ "' n;m ~MeiOT nopeH~ee
cKy~ pa3MepHOCTb ± (ID+D). 

4To6~ B~Aen~Tb Knacc npeo6pa3oeaH~R c non~HOM~anbH~M~ reHe
paTopaM~, coxpaHR~aq~M~ narpaHm~aH c T04HOCTbiO AO nonHoi71 npo~3-
BOAHOH, paccMOTP~M cHa4ana a6enee~H cny4aH. PaccMoTp~M npeo6-

2 

\) 

pa30BaH~A C reHepaTopaM~ !)~O,n~X). noACTaBnRR 7) ~O,ntx) e yc-

nOB~A ~HBap~aHTHOCT~ /4/, nony4aeM 

n n · n+l 
i+a (i + > = -a <i ± > • !B! 
- - D+l 

TO eCTb narpaHm~aH /1/ ~3MeHAeTCA Ha nonHOH np0~3BOAHOH AnA 
npo~aeonbH~x none171 (a"' j 

11 
~ 0). B Hea6eneeoM cny1.1ae KOM6~Ha~~~ 

OT non~HOM~anbH~X peweH~H /7/ B B~Ae 

7)~,n~X)= /(x)Ta +Tai
0

+(n-l)iTain-t /9/ 

TaKme MeHA~T narpaHm~aH Ha nonHOH np0~3BOAHOH AnA npo~3BOnbH~X 

nonel7!. 
IlerKo npoeepAeTCR, 4TO npeo6paaoeaH~A /3/ c reHepaTopaM~ 

/5/ ~ /7/ ABnAlOTCA TaKme C~MMeTp~eH ypaBHeH~A AB~meH~A ADA MO

Aen~ T~pp~Hra. 
Tenepb ~ccneAyeM rpynnoey10 CTPYKTYPY npeo6paaoeaH~H /3/. 

AnR 3TOH ~en~ paccMoTp~M KOMMyTaTop ABYX 6ecKoHe4HO Man~x npe
o6paaoeaH~H: 

/10/ 

rAe seen~ .. o6o3Ha4eH~e [,] . AnA KOMMyTaTopa ABYX reHepaTop
H~X ~yHK~~H, a(,] . o603Ha4aeT o6~4H~H MaTp~4H~H KOMMyTaTop. 
04eB~AHO, 4TO KOrAa reHepaTOp~ He aae~CAT OT nonel7!, /10/ B~pa
maeTCA nocpeACTBOM o6~4HOrO MaTp~4HOrO KOMMyTaTopa. H3 /10/ 
~MeeM, 4TO KOrAa ~CXOAHaR rpynna C~MMeTp~H paccMaTp~eaeMOH 
MOAen~ RBnReTCA a6eneBOH, a6eneBOH ABnAeTCA ~ COOTBeTCTBylOiqaA 
rpynna CKp~T~X C~MMeTp~H. 

PaccMOTP~M cneAy~aq~e reHepaTOPH~e ~YHK~~~ T~na /5/: 

3 



(11) II 
11 (x) • x+ Ta , 

1111 
±,a -

rAe 11- JlOOOe KOMnJleKCHOe "'HCJ10 . noACTaBJlRR 1111 B KOMMyTaTOp 
1101, HMeeM 

1 ( ) (II , ) 1 [ (II) (II , ) J 
11 

11 (x), 11 ±, b (x) • 11± ,a,(x), 11 (x) .. ±,a, ± ,b 
1121 

v+v ' v+v ' v+v ' 
• (X±) [Ta,Tb] •• tCabe<x±) T 0 -iCabc71c (x), 

rAe Cabc- CTPYKTYPH~e nocTORHH~e rpynn~ G.CneAOBaTeJlbHO~ 
1111 YAOBJleTBOpReT 6eCKOHe"'HOH anre6pe nH, paccMaTpHBaeMOH B 
pa6oTe/SI. OTMeTHM, "'TO npeo6pa3oBaHHR I 11 I c Re 11> .0 He YAOB
neTBOPR~T rpaHH"'HOMY yCJlOBH~ 161. 

PaccMOTPHM TaK*e npeo6pa3oaaHHR c reHepaTopaMH 

(7j(~,m)(x))jk "' (i) jf (T a )fk • 'j (iT a )k(f,'l') m-;t 

(~ ~O,m)(x))jk • tr(jm )(T .">jk • (fi )m(T a )jk 

nerKO npOBepReTCR, "'TO 
[ (O,m)(x) (O,n) (x)) ,. i C (O ,m-+ n)(x) 

11 a ' 11 b a be 11 c • 

1131 

1141 

/151 

(ij' a(O,m\x), 1j ~,n)(x) J ... iCabc .,-:O,m+n) (x), I 161 

TO eCTb reHepaTOP~ 1j!O,m) H jj~O,m) o6pa3y~T Ty IKe CaMy~ 
6ecKoHe"'HY~ anre6py n ... , "'TO H r H aTo 11 11 . 

B 3aK~"'eHHe oTMeTHM, "'TO HaM He YAanocb nony"'HTb 3aMKHYTY~ 
(m,n) 171 anre6py n ... AJ1A reHepaTopoe c npoH3BOAH~MH 11 a . , a TaKIKe 

AJ1R nOJlHHOMHaJlbH~X reHepaTOPOB 191, peaJ1H3Y~HX CHMMeTpH~ A11R 
npoH3BOJ1bH~x noneH. TaKIKe OTMeTHM, "'TO HawH paccMoTpeHHA np.H
MeHHM~ AJ1A o60HX CJly"'aeB CnHHOPOB C KOMMYTHPY~HMH HJlH aHTH
KOMMYTHP~~HMH KOMnOHeHTaMH. B nOCJleAHeM CJly"'ae "'HCJ10 reHepa
TOpoB 1j~,m) 1131 H 1141 RBJl.AeTCR KOHe"'H~M (m•O,l, .•. ,N). 

AeTop awpaiKaeT rny6oKy~ 6naroAapHOCTb H.R.Ap~beBOH, 
A.A.CnaaHoay, A.Po6aWHKy, B.fePAIKHKOBy H ~.M . 3HHOBbeay 
3a none3Hwe o6CYIKAeHHR. 
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3ai1Kos P.n. 
fpynnoBaR CTpyKTypa npeo6pa30BaHHR CKpWTOH CHMMeTpHH 
AJlR SU(N) MOAellH THPPHHra 

P2-82-345 

HCCileAYeTCR rpynno&aR CTpyKTypa npeo6pa30BaHHH CKPWTOH CHMMeTpHH, 
nopoiKAaiOUIHe swcwHe noKanbHWe coxpaHRIOUIHecR 3apRAW AJ1R 6e3Maccosoii SU(N) 
MOAellH THppHHra. HaiiAeH KllaCC npeo6pa30BaHHH, KOTOpwe H3MeHROT narpaHIKHaH 
MOAellH Ha nOilHOH npoH3BOAHOH AllR npOH38011bHWX noneii. noKa3aHO TaKIKe, 4TO 
Cy~eCTBYOT npeo6pa30BaHHR, reHepaTOpY KOTOpWX o6pa3yOT 6eCKOHe4HYO anre6py 
flH. 

Pa6oTa swnonHeHa a fla6opaTOPHH TeopeTH4ecKoii ~3HKH OHRH. 

Zaikov R.P. P2-82~345 
Group Structure of the Hidden Symmetry Transformations 
for the SU(N) Th I rr i ng Mode 1 

The group structure of the hidden symmetry transformations, which 
gene.ra te the hIgher loca 1 conserved charges for the mass 1 ess SU(N) Th i r ring 
model is investigated. A class of transformations which changes the Lagran
gian of the model by the full derivative, for arbitrary fields, is found. 
It is shown that there exist the transformations generators of which form 
an infinite Lie algebra. 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JIN R. 

Communicati on of the Joint Institu t e for Nuclear Research. Oubna 1982 

nepeaoA aaTopoa. 


