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B reopaa Il:aJIl'iCípOBO'lHblX rrOJI8n CymeCTE'YIOT rrpOCíJIeII'1hI, pemenne KO­

TOpblXB TOM MJIl'i l'iHOM CTerreHH SaBl'iCHT OT BUOOpa KaJIHOPOBro~ (Harr­

pllMap, BI:l1fr.ICJIeHHe cIJYHKI.J;IDI I'pHHa <I>epWIOHa, KBaHTOBaHHe reopIDI C aHOMa­

JIIDIMH', RaJIHCípOB01IHaR HeO,nHoSHa'tlHOCTb, l'iH<I>palepaCHaR aCl'iMIITOTl'iRa He­

aCíeJIeBOR reopza); C aToM TO"tlKl:l: spenaa rrOJIeSHO MMaTb ~llSl'i'IeCRlIR npan­

~,ROTOpI:lH Cíu orpaHH~ rrpoHSBOJI B BI:lCíope KaJIl'iCípOBKH. 

B HacToRmeH paÓOTe MH rrp'e~araeM MHHJ!IMaJIbHHM rro~o~ RaHOHnqeC­

Raro ICBaHTOBamm RaJIJiIÓpOB01IHhIX TeOpl'iM, TI ROTOpOM B saxecrne ranoro 

~SI:'IlIeCRoro, npmnama CJIYJIiliT caaa KaJIHCípOBO'lHaR I:'IHBapl'iaHTHOCTb. B 
TaROM nonxone rrpoBO,Itl'ITCR KBanTOBaHl'ie TOJInRO WHSl'iqeCKIDC nepezenaux , 

rrOJIYlIeHHhIX c IIOMOm:oro RBHOro pernemm ypaBHeHlIi1 CBR3l'i. 

B paanexe I MH ~aeI"l "MIDIHM8JIbHOe" IeaJIl'iCípOBOtffiOe mmapaaarnoe 

rrocTpoeHHe llHTerpaJIa ~a~eeBa - ITorrOBa. B pas,n;eJIax 2-5 MH rrplrr~eHHeM 

"Ml'IImM8JIbH,Yro" cxeM.y KBaHTOBamm ,lJ,JI.fI pSrneHl:Úl rrpoõnex, YRaSaHHIDC BI:lliIe. 

l. WYHKPHOHan:OHIlH'llHTerpaJI ~~eeBa- ITorroBa 

PaCCMOTpHM Teopnro ffi{ra-!~ca 

s:=jd".rJf ) .:t'rX) = -*(//,~)~ Y;(i~ y.-m)'fI, (I) 
A.A 4" "" ...... ~ ... -"\ 

9;== ~ ++ ;AI' =j' 2'4~e J ~ ..=~A.,-o~'}. '~)Avl,(2) 
/ . ':1. 

ROTOpaR HHBapl'i8HTHa OTHOCnTeJIbHO RaJIl'iÓpOB01IH1DC rrpeoCípaSOBilllliM 

AJ==J (~+ ~)J_I ; vs; J 1j;. 
(3) 

ITOKa~eM, QTO WYHKUUOHaJI ~a~eeBa~ ITorroBa /1/ 

~!?-2J=JL~dP!d"1-4 
d!.ffA)]L1:r e':1{"8+fI""(~+2WJ4) 

rne f - l\8JIHCípOBRa, LJ/I1? $'[.f (A.Jj]= .t,/ Mo~eT CíbITn 

ITOJIylIeH l\BHOIrnqeClillM KBm!TOBaHHeM: (I), (2) c RBHhIM perneHJ!IeM ypaBH8Hl'iR 

CBJI3ll 8.s 
-= O
âA: 

~ ( 5) 2 a' a.
~Ac =//~+(V;dcAi) . 

í9b'J>CJlhct~-;;i;hiil. RaCnrrYl I 
, q~Hba Hr.C~llt)B:nme 

61tj5Jt~ :~~) T~ H; 



I) IIocTooeID!e I\aJrnCíOOBOlffiO-IDIBamIaHTHIlX rrepeMeHHIlX 

c 'rrOMombro perneHEH ypaBHeHHH (5) Teopnro (I) MOiRO SaIIECaTb B 

TepMHHaX rrepeMeHHHX, He~OKanbHO 3aBllC~ OT HCXO~ rrarre~ /2/ 

......z /""") -iAi (A) =~(/I)(~. +q. ~ (A).J '/II(~ 1/')= 2? (AJ ~) 
(6) 

r.n;e MaTpHIJ,a ~ (A) y.n;OBJI8TB0pi18T ypaBHeHEID 

t 

{~" llz{ ;. V/J"A:); (~= Te71jdt/;. ,;;-rl,-A:j) 
(7) 

H HMeeT c~e~e TpaHCWOpMaqHOHHHe cBoficTBa OTHOCHT~HO RanHCípo­

aoxaax npeoopaaoaaaaã (3) 

lJ.r (AI) = 2lzi :: v:z i·:i, (8) 

B CRXY ROTOpIlX He~ORanbHHe rrepeMeHHHe (6) EHBapnaHTHH OTHOCnTeITbHO 

npeoõpaaosaaaã (3). STo 03HaT.IaeT, T.ITO rrepeMeHHHe (6) CO;n;e.PJ1t8T TOJTh­

RO ~SHqeCKHe CTerreHH CBOCío,n;H. 

TpeCíoBaHHa KanHCíp'OBOlffiO~ HHBap~aHTHOCTH aKBHBarreHTHO BUCíopy He­
~HHeMHoH I\aJrnCípOBKH 72,3,4/ 

~ 

J.r;; (AZ;;;' A/ iI! O Pt',?(AZ)~.. A,,,!:: O, (9)
t 

~Terparra ~att /r;n;e SRaR OSHaT.IaeT rrepBooCípaSHYID 

jJt/~;AiJ{,) = AiI(t) cn» 
2 ) IIorrepe'lliue rrepeMeHHHe 

BooCíme rOBOPff, cymecTByeT' MHO~eCTBO Re~OKarrDHHX KaXHCípoBOlffiO­

IDIBapnaHTHHX nepezeaaax, xcropse MOJKHO rrOJIYT.IMTb HeBupoJK,IJ;ellIiUMH 

rrpeoCípaSOBaBERMn 

.1/= lj: (AZJ(4/ + 3..) V/(A l ) j lI':f_ ~ (AI) ~ I, crn 

2 

rzte MaTpHIJ,a 0' (A 1') I ecrs rrpOH3BMbHlrM WYHRI.lJ'!OHM OT HH­

napaanrnax rrepeaennux A .·B tIaCTHOCTl1, MOJKHO Hat\:Tl1 B JIBHOM nn­
~r 

.n;e TOT.IelffiUe rrpeoCípa30BaH~ R .rrepeM8HHH11 14i ' 

l}= Vr{A1J = e.rt~----.t. ;;~~Z) j (~. s;= n: ~. ~ J/lS A:1) ,
~~' l' ~~. (12) 

I\OTOpbI8 'y,n;OBJIeTBopmoT YMOBIDIM rrOrr8petIHOCTI1 

~ ""7' r ;: ....Z r»: i") )] - , - O 
O' A· =IJ:. /A J d' A· - ~ II (7; ll.r ar = .~ 4 r(~ " , r .. 

I 
(I3) 

TaIlliM oõpason, MOJKHO .n;aTb IDm-yro 1\oHCT'pY1tIJ;mO ICMI1dpolgr-IO-:mmapJI8UT­

HõIX rronepexmzx nepenenmzx , npeanoxonnax B pacore • 

3) I{BaHTOBaHHe 

~SHT.IeCKl1e HaCí~ro,n;aeMbIe (rn~Y~bc , raMM~bTOHl1aH 11 T.,n;.) MO~10 

BbIpasHTb TonbRo B Tep1mHax K8JIHCípOBOqHO-HHBapMaHTH~rrep8M81lliHX 

(6) JfJill (1I)-(I3), eME' acnoasaonarr, ,JJ,JUl IDe nocrpoeana ItMndpoBOtI­

HO-IDiBapuauTHbIíl TeH30p SHepI'Im-m.mym:>ca 138JI1::I.JlepaHT8 

T;.~ = Ij: F.. , ,+ i!(ilj. '{li) '/J - J/,vJe + 

.i *::J~f iii!' [,t ~l~ + ~ ti _ ir: Q NJ (4) 

2 v , 'r 1, 'À((r vffyJ!J 

r8MWlbTOlillaH, JIMrrYJIbC M T8H30p JIopeIlIJP H;,IClOT BM ( C TOT.IHOCTblO .reo 

'IJI8HOB, cM3aHHhIX c paccranoaxoã oncpsTopoB/4/) 

H=JjJJ; rr:Jd'~ [i F(}~ ~ + j F1~ 2 + st' i ~ ~ If}} 
.P"=Jd~ TDJ< ;' /v/OI( = XI< H .- t Px + jd!'{jIx- x;c) TO,o (5) 

r.n;e Fo: (B COOTBeTCTBJIl1 c np8.reTI.JIC8HIDINll1 rC8HOHlltIeC1\Oro WoPMa­

Jll13Ma) JIBJI.R:eT CH ne 3aBl1CID.I0ll .II:IDia,r.JllltIeCKOM: ne peMeHHoll, 1\0TOpylO MOJK­
liO rrpe,n;CTaBl1Tb L BM.re8 /4,5,6,7,$/ . 

4;= a.:: E ~_ d. r . :f~ ~ r e a iCATiJ E rc + f~ a l. 
4/. I. I. J..J Li:!,7: L ? :k k " (16)I, , 

PeJIJITl1BMCTCKaH HHBapMaHTHOC'rD 1maHToBoí1 TeOpJIH (14)-( 16) C He~OI\8~b­

HhIMl1 ROMYTamWHHID.lli COOTHorneHIDU.'1lI 

:~ 



- ~-~-~-~--­

.[ (1,'" __ 1 A Ir "'1), 7 e-ai ~ 7'~ J - ~)­
e E i (~~~)~ i (/~ &''1 = o r:7f/ o (J: -I / 

o;..T=/S;;. - ~. -L d')V t '~ ;;.1 ;;	 (17) 

.rr;OI\3SaHa B /5,4/ , rne rro.rrytIeHH CJIe,n;yIDmHe TPaHCWopMaImoHHHe OBOHCT­
Ba onepaTopoB rro~ OTHOOMTe~bHO rrpeoópaSOBaRllR KopellQP 

. 
iGJ( [ /VJ()I<~ 'P Tj =dI I/J T.+ l.l1 

~ 

lpr , 

.	 [M A Clr/ ~oAa7' 17 Q,6.A b 
t el( ''''OJ() i := °L i + vi .rI ;	 (18) 

s,neo:& ~ o - OóWllille npeoõpasonaaaa JlopeHu.a, a 

11 6 =~/Áf+~A;TjJ !Ã()iJ=: ...1..;;y6)
~~	 \' ~~ 

(19) 

eCTb .rr;orrO~Te~bHoe KallUÓpOBOtIHOe rrpeoópaSOBaliMe. ROTopoe rr~eBpamaeT 

rro:e ~~". B rrorrepexaoe B HOBOM cncreae Koop,wm:aT ~:: f o -I- ~()? '. 
~ :: {fJ ~ q, oJ 

, t;;1=: o j 3- t '" f -f (a. f) . (20) 

,U1iHaMkI'tIeCRaJI ClICTeMa KBaHTOBhIX noaeã (16) - ( 18) CJIe.n;nT sa rrOBO­
pOTOM OO~ BpeMeHM,ll ee RarrM6pOBI\3 COBna.n;aeT o KY~OHOBCROii Karrll6POB­
KOR ~. Ai =' o TO~bRO B e,IJ;HHCTBeHHoí1: ~opeHqeBCKOM OlICTeMe OTOtIeTa, 
B ROTOpOn ~(J"7 :: t . . . 

B~o OTMeTMTb, 'tITO peAHTliBMCTCKaff MHBapMaHTHOCTb TeOpllM Te­
PHeTOR, e~ McrrO~bsoBaTb ~O~bH~e Kor~T~jMOHH~e COOTHOrneHRff /6/ 
RITM KaHOHMtIeCKHH TeHsop 8HeprllH lI~AITY~bca /? , ROTOpHH OT~aeTcR 
OT	 (15) rrOJlHoR rrpoHsBO.rr;HOrl. rrOCJIe~ llrpaeT BamHYro po~b B orrepa­
Tope óYCTa P1(JIÇ li .rr;aeT I(fU< paa HYJKHoe ~6pOBOqHOe npeocpasoaa­
aae (19). HaMBH1IH ÇpYHKlUtIOHaJIDI'1 iHTerpaJI ,1J,JlH rrepeMeHHRX (I3), (16), 
nanytIeHHHR, HarrpID~ep, B paóoTe 7, 

l f?il=!,"dMJ't/';I"f·e;r!f.p~[,/,ri'+A~"'E/'. zs +jlf + ftI j I 
c.	 (2I) 

.t 

He OTpa~aeT YI\3SaHHUX CBOflCTB (20) orrepaTopHoro IillffiITOBaHMR lliBMH­

repa. UTMIÁ CBoHcTBaM cooTBeTcTByeT HHTerpa.n:, B ROTOpOM HEHO y~_
 

T~aeTcR saBMCHMOCTn OT OCM BpeMeHH KBaHTOBaHllH ~,
 

I3"fl='pNI}!F"1õ(J.!A/1Jei('}~~e~/,·s+ifA:lftf~fl,Jj, 
t1 = ~ -?(t(7) . 

TaRMM ocpason, oyuiecrayor Mt!HHM~bHaR cxexa ImaHTOBaHlUI reopna íIHra­
- I~ca, na Ra~OM 8Tarr8 ROTOpOM BarrQ~F~eTCH K~IMÓpOBOtIHaH M pe~­
TllBMCTCI\aH MHBapnaHTIIÇlcTb. 8Ta oxeza OCHOBaHa na .RJ3HOM penenza ypan­
lIam!};: CBRSM 11,Boo6me rOBOPfIISaBliCHT OT naoopa OCM BpeMeHH KaHOHEtIec­
zoro RBaHTOB8HMR .f;,0 .Bce cxaaaanoe Bbilll8 OTHOCMTCR M K aoe­
JIeBOH reopIDi (K3,IO. 

2.	 JlOI\3SaTe~CTBo peJlHTlIBHcTCI\Oft KOBapMaHTIIOCTl1 gJYHKOO 
TRMHa illepMt!OHa 

PaCCMOTplIM B TaKoít MMlillMaJIbHOft cxeze ImaHTOBaHMH epYHKI..Il1lO I'pHHa 
arr8KTpoHa B O)4HOrreTJIeBOM rrplió~eHllM ( ~ rrpOCTOT~ orpaHM~ll~CH 

K3,U) 

(z,lt)Vt"f,P_y)i6-Ç!J) =jJ"õJC d"J e ~.r- i71 (01 r V'~) l/J ~)/d>, 
(23) 

.	 :t
. G Çõ) =Go Cf) + c;oc;)L Ç!J) 6-0 Cf) + Ore V); Cio CjJ):::: -;;;;­

,P -m. (24) 

)/,T ih r .. u..< 
r.rr;e 'r, r - oneparopu rrOJIeM B reaaeaoeproacuoa npsncraaneaaa.
 

B CllCTeMe OTc~eTa ~o = (I,Q,O,O) orrepaTOp COóCTBeHHOH
 
8HeprliM MMeeT BM.rr;


\" itd't !(g;··_~·~tl·)	 }L-	(;].):::: ie~ -- ~ 4 ~ o/~.(7, (J)_O)~' r ;., ~ <30 l/-9> a; (25)
./ (f./J.)" 1;t.l. +';ó ~ o r I' "j 't"J. • 

,11Jm nosoaneroca aaercrpona ô:: f,Po ~ r- o ) rrOJfY'fiUII napasenae /9/ 

E	 (17)=~fme!iJ+,- ~rf-m)~l-Mlr Pt-ITl./(-f P(j.~))& Jn'!P.z~ p 72 
.l/l./" Z.2 '-;;3. " .z,~;/ m.l. 2,/JaJj, 

(26) 

5 



r;n;e .!lJ = [," - ~ In~.7t , 6 ­f rrapaMeTp paSMepHoít peryJIHpH­
SaImH. IIpn rrepexo;n;e B lJ.Pyryro JIOp8HIJ;8BCRyro CllcTeMY OTC'tleTa, r;n;e 

MeRTpOH ,n;BIDKeTCfí Jj4 =f}o~ F::: o) -+ ,P; =-(,/J/ ~ ;:.í: (J) , 
MbI ,IJ;OJDKHlI Y'tleOTb ;n;OrrOJIRllTeJILIllie .IUfarpaMIVm, ill:I.,ltyLWPyeMl:le RaJllIÓpO­

BO"Cffi1IM rrpeoópasoBaHHeM (18) orteparopon rrOJIeM vr , ifT, 'tlTO SKB:rrna­

JIeHTHO nepexo;n;y B RaJIl!ÓpOBKY (20). B pesYJILTaTe MbI rrOJIYlllIM TO JKe 

caaoe BHpE\JKeHHe (26), r;n;e 1=lo ~ H j>JIZ ::: 1'0 l saM8H8HH 
- / I /Ha!. li A J OOOTBeTCTB8HHO. 

IIoJIY'tleHH~ rlJYHKIWH Ipaaa (26) He HMeeT I1HçppaKpacHHX pacxonaaoo-, 
TeM 11 ;n;orryCKaeT rrepeHOpMHpoBRY c BlI~TaHRHMll Ha MaccoBOfi rroBepXHOc­

TH. IIepeHopJVl11poBaIIHaH cIJYHRIUill IpIDIa OÓJIa.n;aeT rrpaBRJIbHl&lli aHaJIHTH­

'tlecrouAR CBOHcTBaMI~ lim, rf- m ) t7R lf) :::- :t. ,B OTJllJ1:rn:e OT o6WIHoro 

rro.n;xo;n;a KBaHToBaHIm"'l'Io/. BêRTOP BblóllpaeTCH l1S qmSH't!eCH:I1X?
 
cOOÓp~eHHM, 'tlTOÓH COBrra;n;arrH CROpOCTl1 ;n;BllEeHRH RY~OHOBcRoro rrOJIH 

'tlaCTHIJ; ~?) H CélMo:ti tIaCTHIlPl. 

~SH'tleCKHe aMTIrrllTY~ Ha MaCCOBOM rrOBepXHOCTH He saBHCHT OT Bbl­


oopa f, TO'tlHO TaI< JK8, KE\K B OÓlI'tlHOM ncnxone OIm: ne saancar OT
 
Bblóopa R8JlH6pOBKH.
 

3. Teom'!H c aHOMaJIIDIMlI 

Pacczorpza RHPaJIbHYro MO;n;e~b lliBl:IHI'epa c ~eBbIMH WePMHOHaMlI ~ 

~(~)::::: If:i~ '!t + ei/I-+A+ ~ +: (J_/l+ - d+A..)~? 

X:t = t :t ~ .) d:- == (~ :i: ~) . 

STa MO;n;8JIb B rrocne;n;HeeBpeMH BHSH~aÓOJILrno:ti HHTe~ec B C~SH c rrpo6~e­
MOM ICBaHTOBaHRH TeopHM c KapaJIbHHMH aHoI~ II ,12,13 • M»Hm~aJIb-
HaR: cxena KBaHTOBaHIDI rrpHBO,IT;nT K O,IOlOsHa'tlliOMY pelUeHIDO .rvm STOM MO­

;n;eJIH. B COOTBeTCTBllM o pesY~bTaTaMH npe~~ero pas;n;e~a B Ka'tleCTBe 

OCH BpeMeHH OJfe.n;yeT BlIÓpaTL HarrpaBlIeIille ,ro3IDKemill çpepfllliOHa. fumoe 

perneHHe ypaBHeHIDI raycoa ~ ~ O rrpKBO,IT;nT R Hé~OKanbHID~ rrepeMeH~ 
H~ ôA+ 

Z ~ ~. -I~
A_=e {A_+ d_)e ==0,

e 
J/JI úlJ J/I e
'L. = e Yi j (..():= - ()_ A_ 

)le:ãcTBlie MO;n;eJIli B STUX rrepeM8HH.blX cI>oPMaJIbHO COBrra;n;c:eT c ;n;ei1cT­

BHeM B RaJllfÓpOBlte A_ = O. IIoCJIe 60S0IDIsamm reopna orracanaar O,I(HY 

OKa.7I.ffpHYro 'tlaCTH~ c MaCOOM 112= g . ( caasannoe cocroanac çpepMI10­

!J.I] 
, I 
I 

,..

t
 

ROB 110
/ . TaRRM oópasoM, ~ KBaHTOBaHHH 6eSMaCOOB1IX WePMnOHOB, 

BsatrMo;n;eRcTBY~ c KaJIHÓpoBO'tlHHMH rroJIHMli, eCTecTBeHHo~ ~eTCH 

.W0PMYJIHpoBKa cBeToBç>ro KOfIYca. 

B CJIY'tlae 4~8pHoro rrpqcTpaHcTBa, rrpeoópaSOBaHRH óyoTa orrepa-

TOpoB WePMnOHOB, corrpoBO~aIDTCH ;n;orrO~HUTe~LHHMM KanMópoBo~vlli rrpeoó­

paSOBaIOOIMI1: ( /1 =-E/( i: Â I( ). Taro1e TpaHO<lJopMa1WOHHhIe cnoâcraa 
OTp~eT WYHKLWOHaJILHH~ HHTerpaJI 

Zfr,jJ=fl~JVJd'Pfi(f.A;t)e;r;!~·S 1d*x(f ~ oi- Ft) .. ; Wl (a 1j , 

. rne Wl (u. ~ -'t!JIeH Becca - SYM1iHo/ II / , U t.. KaJIMÓpoBotrnoe npeoopa-
SOBaHHe, corrpoBo~aromee ~ope~eB rrOBopOT OT BeRT~a CUCTehlli OT-

C'IeTa 7 o = (1,0,0,1) K BeKTopy ImaHTOBaHHH J+ =(~ it); it~.t . 

4. RaJIMÓpOBO'!HaH He0nB0sHa'tlHOCTb 

KaK HSBecTHo, aa HSWte rlJYHK1JlWHaJIb,Oro HHTerpaJIa cyuiecrsyer 
npodneaa RaJillÓpOBOtrnOi1 HeO,lUiOSHa'IROCTli 14/. Ha ÓOJIee epYH;n;arvreHTaJIL­

HOM yposae AAHOHH'tleCKOrO I\lliHMJ,'laJII,Horo KBaHTOBamm STa npcõnena nepe­

XO,IUiT B npoó~eMY onnosae-moro nocrpoenna KaJI:nópOB01ffiO-HHBapYlaJITHIDC 

RnaCCH'tleCKHX rrepeM8HHIDC (6), RnH MaTpH~ (7) rro rrpoHsBo~bHO~~ BeK­

TOPY A/l rs: t) . Hanpanep , nycrs A /:4.;:; o, TOr,IJ;a BI1,Il; rvtaTpu~ 
~ (A =: o) onpeneaaercs HY~8BW.m coócTBeHHólMl1 SHa'tleIDImilli orrepa-

TtPa JIaIIJIaca \7. l(A== o) =: ;;/ B (7). B 'tlaCTHOCTl1, .rvm KOH8'IFlOrO 

ocseua I';; / -$ 4 Je ~erRo YAASaTl> HO'l'plilll13JIbHHe r~a;n;KHe peueuas 

)J,JIJI V,T (A~ o ) , y;n;OBJIeTBopmOIlij1e TOJK)J;8CTBeHHO YCJIOi3Rmil (9) , 
(Ia) npa A/~' = o. 

~(A=<J}.... U~(~)= eXb[t't:4 .Q t:l i ( jf-) 2f, 6.71n.Jj 11.= :t(9~~...)'
/- ~ (27) 

f"". ta/; u 

r;n;e MaTpHIJ,a ~ ~ saBl10HT OT Tpex ynnos 3w:repa, Orrpe;n;8JImOll.\IDC...... 
oplleHTa~ Koop~aT ~ OTH0CMTe~bHo Koop~aT UB8THoro rrpooT­
paHCTBa /2,3/. 

MaTpH~ THIIa (27) ollHcHBaroT TOrrO~OrM'tleCRM. H8TpllBManbHble oToópa­

1KeHIDI rrpOCTpaHCTBa R (J). B S U@) c MH;n;eIW8Ml1 n , 
Yii 
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t j I t /"" ..... -. ..... ~1llln: =2."1:11.1 .. dJX, éjtic: Z ( l1 ~ ~); v;: =U 
A

) ~ (U(P~ • 

IX/~R, 

CymeC'J.'nOBaHMfl TaKHX pernerrnH (27) OTpa1KaIOT <PJP.1'!iYJlbl 7l.J [~V(2)]=.l . 
(B KS,U TalOIe p~II1eHI1JI OTCYTCTBYIOT: ~ L«(1)]::: O ,11 RaJII1ÓPOBOlI­

I1bIll W8RTOP ~:;: e:JC; I ce ~ a,: A,; j onpe,n:8JI.H:eTCJI OWI03Ha1ffi0). 

HeTPY~o Yóe~TbCJI, lITO KallM6pOBO"tIHO-MHBapMaHTHUe rrepeMeHHue 

A~"'):Z = uC/I,)(X) (A{ + a. ) U~)(.z) ". ;; A .:r:jé oiJ t 
~t " 

I 
Y,JJ;.)DJIeTBopmoT YCJIOBIDO (~) TO'llIO TaH .JKe, KaE A~. . 

KaR Ó~O rrORa3aHO B paóoTax /2,3,13~ TaRoe TOrrOnOrMlIeCROe 

BbIpOlK,IJ;eHl1:e HeJIOI<aJlbHbIX nepeaeunnx MOiKeT ReCTM R ROHtI>afuIMeHTY UBeTa 

óJIaro.rr,aprr ,JJ;eCTpYRTHBHoi1 lUITepcpepeHIJ;Illi tI>a30BHX W8RTOpoB (27). 

5. MHillpaRPaCHaJI aCMMITTOTllRa HeaóeneBoR TeOpEll 

ÜóIú"tIH1IM @YHI<IJ;VIoHaJIbH1rn JIHTerpaJI (21), (22) ( (1,0,0,0)? 
sanan na reracce qiYHI<IJ;VIfi 

;;·~A /,q :I: o 
..) 

iJdJ;i: A I4' (Ai; t) =: o, ;; (28) 

3To JIerI{O YBI1.n;eTb npn B1IBO,e epYHRIJ;I:10HaJIbHOrO IDITerpaJIa c rrOMOIIU>IO 

RffiiJHlllIeCROrO RBaHTOBaHJill 7/, r,n:e orrYCRaeTCR I~acc WYHRnHH 

J). (r.ir) = o . 
(29) 

B IG3.TI. raxoe orpaansemre (28) WM3MlIeCIm onpaanano: 11:3-3a RO­

He"tIROR 3HepreTHlIeCROfi pa3pema}~efi crrocoóHoCTM ~3nqeC'Oro rrpMdopa, 

M3Mepmomero 3JIeltT,pol'.mrUrr'I'HUe íffiJleHIDI (eM., nanpmrop, 2/ CTp. 6-8), 
rIx>ToHbI dOJIblIlliX ,IJ,JIMH BOJIH HeBI1.,lUILI. 

B KX.Il E:3-Sa HeJllIHeí1:HocTu TeopIDI cymecTByeT CRJIbHaJI CM3b IDIW'pa­

RpacHillC rroJIefi, M B03MOJKHa ,n:aJIbHAA RoppeJI.H:IWJI rroJIefi BO BceM Od'beMe, 

Rorr.opbIif ona SaHl1MlllOT .(V::::: jd.Jx ) 
BlíJllOlIeill:!e nHC2paRpaCHbIX rro.'Iei:i (29) .n;ocTrrraeTC.ffOóodmeHlleM 

H 

norrepe'llibIX ltOMM.)TTBxmOHHbIX cooTHomermi1 (17) 

-e' [ AiQ.(~')~A/(j.tJj= d"l.j(d"f- J.'-j.~)df';'l)+:;j, 
" 

• J (30)ai)11 
~. Ai~ A/,~ I/r/); i ["Q'(t~ ~ 'm]=d ;'i . 

~ I ( 

COOTHorneRnJI (30) T8~e y,n:OBJIeTBopmoT YCJlOBHeM ITorrepe~ocTH. 

KBaHTOBaRRe nonepe1ffillX noneâ A ~ li: 'f T B 'raKOR TeOpID! Be­f1 
" .u:eT K, ::$IleKTRBHOMY rroTeH~arry rrOJIen ~I.' (f),: 
I Z [tio,01=jJ"A;< ~jtl'Jf g-(J.-A;) det ! ';J(4+t)lJik 

I
t 

te:JCjI" ~ (ADA.+A>j= e~!,v'pt!Ji/: f(fij} , 
l
 
I
 

r.u:e 

vfdtf{f)=-'p~l/ (Fy~(/)/-t'/ihdei(v;tA+/)t.)+...j 
_ rroTeHIij'IaJI CHJIbHOro B3aMMo,n;e:el:cTBllH IDI'ÍlpaKpaCH1!X noxeã, HH,TI;YI.:J;ffpyeMbIíl 

BceMM B3aMMo.u:enCTBMJIMM BO BCeM Od'beMe rrpOCTpaRCTBa. KBaHTOBaHHe 

llH'ÍlpaKpaCHbIX ncneã B npcneae OeCROHe'lffiOI'O OO'I>eMa V ~ o.C) 

Mo~eT ObITb OTIHCaHO CToxaCTHsa~ei1 npOH3Bo~ero WYHK~OHana WYHK­

rmití I'pHHa 

:z [_j {( 2./. ~.)J. '( Z ['I?~j] 1 
z: 2.1 2 = ex.; "2/V lati" j z[t / tJ,DJJI/':: o' (31) 

r.u:e JYJ ecrs rrapaaerp llR'ÍlpaRpaCHOR pasxepaoã TpaHCMYTamrn - aH8­

I JIor 8HepreTHlIeCRoro pa3pemeHHH npHdopa B R3n. rrepexo~ R rrpOH3BOJIb­

j BOR JIOP8HU8BCKoít CHCTeMe OTCqeTa ~eJIaeTCH c rrOMOmblEl 3aMeHDl .ji 
na ~e:: g~ -?fi.fJ, (CM. (22)).

~B03MO~OCTb TaRofi CToxacTH3annE H ee WH3H~eCrGI~ CMHCJl MO~HO;, 
rrpoRnJIroc~prrpOBaTb Ha npOCTOM rrpHMepe adeJIeBOH TeopHH, KOTOpaR 3a­

~aHa B roracce WYHR:o;m1 (29), 
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L=Jd~! f !j-~{/) - t l/ +I.·i(~t)] 

=: -J: v! t,z",/,~l/i+ I,;fA~ ,j.:(x'" t.J . (32) 

!ilbI BBeJlH 3,n;eCI> Maccy J' ,IT,7ll1 HHg)paItpacHOH perYJIR:pH3arum nponara­
Topa xsanroaoro rrOJIR: 

ti= :i:: vi ; ilf.,~·l=bfl· j (t'li ,~J= ;J) , 
$;. 'f e '1o t . · 0/~'.1i?(i)=!(T~â~((p)2::..:iI ~ =l -.!L S;'J', 

J 4: ~ .tJl V Y/-.J'l.+ ce ~v (33)ti	 J 

M3 3T?rO Bup~eHllH BH~O, ~TO HMeeTCH rrpe~eJl 6ecRoHe~Horo 06~eMa 

H H.YJIeBOH MaCCbI 

V-.ofJ )/,~0.J	 .;. "í':=: M- Z :;ri: o , 
(34) 

B KOTOpOM nporraraTOp (33)He paBeH HYJlIO 

./)'J' (j)::, iEj';1f L:/: o , 

"1 B npeztene (34) nponararop nOJIHOrO rrOJIR: A"= A" r+ ". UMeeT 
BH~ CYMMH ooirmoro nponararopa 11 nponararopa IcoH(DailI-meIITa /15/ 

;Ii J)" (;;r)::: ..!. (TA· (x), Ac'9J) ::: .1), ~(~) + /,. 1f1J.J;'/ 
~ l " .I o ~	 J 

~,~(?)=~,-~,! '1:)_-1- + t·(J.IL)'IS~)N~.'<35) 
J r 'I l',z'+iE 

,ILrur nponanonanero 1JYI-!l{LJ;llOHalIa @ymcmrn rpllHa B Ta1\OM TeOpIU'I crrpa­

"~ 

Be~HBa a6eJleBa. BepClill Bup~eHHH (3I ), C TO~1\H speHHn: 8THX pe­

iu	 3YJlI>TaTOB KBaHTOBaHue llHcI:>paICpaCI-Ilnc rrOJIeH orracaaaer O;Il.HY ~s nepcnü 

nporrararopa 1\OHQJatlW/IGIITa, 11 nornmcr rrOJIY~l1T:b TaI<OM nporrararop C]f_i­
trnpoBaHneM m'larparlllVI 06bltrIIOM: reopan BOSMYIl.\eHJlH, aanannoã TOJII>1\O na 
znacce rrOJIeH (28) Cj(.I. =F o ) ,1\a)KYTcn: COMHJ'lTeJI:bHW/lH. 

1'1	 lO 

!li 

ECJm npeHeOpetl}) IIOn6p6'tlHHMH noJI.fIMH f) T = O ,TO <PYHK­
una rpHH8 ~pMROHa BH~onaeToH TOtlHO: 

(".1. 
IJ IJ - ./-;,,~

GtloJ1=o) = j	_C/_'fi,,' e..-\ 1 = 
(~:JlM)~ ,t-m -e~~' + le 

p+m, !	 -lr( J'I	 = -.t +- Iii r:i e -I - ~(v'3)) 

X t 4	 l 
p(x)= ...:!. fe - dt · s- = ml-,P - ,-'s

Yii J .<e~fl1~·1	 (J 

3T0 BHpWKeHHe ae coanazaer c perneID'IeM Y,PiBHemur ~repa - JLalt­
COHa c TeM JKe uponararopoa KOHlPa:lrhIMeHTa I5/. TIOJIy~eHHaJI WYHKIJ;Im 
rpHHa He MMeeT IIOJIIDCOB. EMecTe c TeM aHannTR~eCKHe CBoltcTBa ROp­
peJI.R:TOpa	 MeKTpOMaI'Hl!THI:lX TOKOB He MeHSIIOTO.ff, 

<lfjV{.IJ)=ez;ll~~)Í'p; tz{l;~ f;-'1- e6 1;,G" ço- elij 
l' 
o J =jJr; ti. f f ri Cf- f) '('" G t;>], 

M COBna,n;aIOT co "CBOOO,ItHLlM" KOppeJI.R:TOpOM. 

3aKJII01ieIme 

d 
MH npe~CTaB~s~eCb	 ~})HYD BepCHID KaHOHH~eCKoro ItBaHTO­

BaHRH HeaOeJleBO~ KaJlHOpOBO'liHO~ TeOpRH, OOHOBaHHYIO Ha HBHOM perneF~ 

ypaBHeHRH CBR8M H BHoope KaJlHOpOBO'liHO-mIBapHaHTHHX nepeMeHHUX. nP­
KaSaTe~~CTBO pe~TRBMCTCKO~ KOBapHaRTHOCTH TeopHH 6uno ~OBe~eHO 

~O YPOBHH ~arpaMM ~eftHMaHa M nQJIYtleHa wy'HK~ rpHHa ~epMROHa c 
npaBllJThHIlMH aHaJrnTH1ieCKID.m CBoílcTBaMH ",Zin(p-tn) GR CjJ):: ::I. • 

P-..m '/
TaIGIM oõpasoa, aa KaJK,IJ;OM rnare MHImMaJlbHOro ICBaHTOB8HRH 6wm 

coxpaHeHH peJI.R:TRBRCTCKaH H RaJlHOpOBOqaaJI HHBapHaHTHOCTH H nOXY1ieH8 
COOTBeTCTByromaH WaPM8 WYHKDnOHanbHoro HHTerpana ~a~e~Ba - TIonOB8. 

~O nOKaSaHO, ~TO ~IHMaJI~HOe ItBaHTOBaHlle ~orrYCKaeT 0,ItH0­
I SHa~oe perneHHe KffpaJIbHO~ MO~enH illBKHrepa. TIp06J1eMa ltanHOpOBOtlHOa 

HeO,ItHOSHatlHOCTH HeaOe~eBOH TeopEE's~eCD CBO~TCH R TOnO~OraqeCKOM3/'
J. BFlpoiK,Il;e~ KaJmOpOBOqaO-mmapHaHTHIDC.nepeMeHHIDC.
 
I r~ npe~o~ Ta~e RHWaKpaCHHH MexaHHSM paSMepHOa TpaHCMYT8­
,I 

~, ROTOpHH onyCKaeTCH 06U'liBl:lM nO~O~OM H He HMeeT OTHOllieHEH R pe-

II 

L 



HOpMMpOBBHHHM YPBBH8HRRM. 3TOT MeXaHHaM rrpe~CTaBnHeT HHTepeC B CBe­
Te rrO~Ie~HHX peaY~DTaTOB rro rrOCTpoeHHID rro~e~OBBTanDHOH e~Oll Teo­
pKM Bcex BaBHMO~ellCTBMH 6ea Y~DTpB~o~eTOBHX paCxO~OCTeH, r~e pe­
HOpMrpyrrrroBMe ypaBHeHHH CTBHOBHTCH To~eCTBBMM M TePHIDT CBOll ~aH~ec­
RHfi CMbI~. 

AnTOpU BUP8]{BIDT 6~aro~apHOCTD E.M. Eap6aruoBY, M.A. EaT~HY, 
A.B. EwpeMOBY, H.B. rro~y6apm:IOBY, Jl.B. llillPI\OBY, E.C. ~p~KImy 
aa	 OÓCYJK,IJ;elillH.
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Hnuunn 11. Il , li ~J.P. P2-86-423 
BlllITon OlmOMa ~Vm KanHOpoDoLlHblX TeopHH 

MJI! IIpO;r.Jtnr110M anecs MHHHManhHYIO nepcaio xanonaue cxor-o KBaH­
TOIHlIlI1J1 KflJ1HOpOBOlUlblX r eopaã , n a KaJKAOM e r-ane xo ropor-o coxpa-: 
JlHlIlTCIf lt0J1HOpOBOQHafl H penHTHBHCTCKaH HHBapHaHTHOCTH. CTPOHTCH 
CUU'l'DU'I'C'l'nYlo~t'i HHTerpan l1>a,IJJJ;eBa - Ilonoaa , KOTOPblH BeAeT K pe­
n11THBHCTCKH KOBapHaHTHOH -<PYHK~HH I'paua <pepMHOHa c !ÍlH3wlecKH 
rrpaBHnhHMMH aHanHTHQeCKHMH CBoHCTBaMH. IIoKa3aHo, qTO B paMKax 
MHManhHoro KBaHTOBaHHH cy~ecTByeT 0AH03HaqHOe perneHHe KHpanh­
HOH MOAenH lliBHHrepa, a rrpoõneMa KanHÕpOBOqHOH HeoAH03HaqHOCTH 
ne aõerreaoã TeopHH CBOAHTCH K TorrOnOrHQeCKOMY BbIpmK,ZJ;eHHIO <pH3H­
QeCKH~ rrepeMeHHMX. PaCCMaTpHBaeTCH HOBWH MexaHH3M HH!ÍlpaKpacHoA 
pa3MepHOH TpaHCMYTaIJ;HH B KX,D;, KOTOPhlH ae YQHTblBaeTCH B OÕblQHOM 
rrogxoAe KBaHTOBaHHH. 

Paõor a asmornreaa B Jlaõopa-rojiaa TeOpeTHQeCKOH <PH3HKH OIlilH. 

Ilpenpmrr 06'benHHeHHoro HHcmryrá anepusrx accnenoaanaã. Ilyõaa 1986 

Ilepenon T .IO.HYMf1poAc 

llieva N.P. ot 01. P2-86-423 
Ockhaw's Rozor for Gauge Theories 

A mínimal voraion of the canonical quantization of gauge 
theoríeA nt anch Btap of which the gauge and relativistic in­
variancca nro conaorved ia proposed. The corresponding Fadde­
ev - Popov intoKrnl ia conatructea that leads to a relativis­
tic-covarionc (arroion Green's function with correct analytical 
propertLoa. tt la ahown that in the minimal quantization fra­
mework fi uni quo Bolution cf the chiral Schwinger model is 
possiblo onu l.he gauge ambiguity problem reduces to the topo­
logicol dORonorotion of the physical vnriables. A new mecha­
ntsm of tn~rnrod dimenaional transmutation in QCD is coqsi­
dered thnt: In omi.ttad in the conventional quantization scheme. 

Tho invontLRotion haa boen performed at the Laboratory 
oE Theoroticnl PhyaicB, JINR. 

Proprlnt of lhe Jolnt lnstltute for Nuclear Rcscurch. Dulina 1986 


