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I. BBe.p;eHlle 

~YH~OHa~HH! HHTerpa~ B H3CTOnmee BpeMH HBJUreTCR HaBOo~eé rrpo

CTRM K 8wweRTEB'Ht~ MeTO~OM WoPMY~pOBRE TeOpnK B03M~ymeHnfi B Ra~opo
BO~HX TeopKHx I,2,3/. HeY~BETeXDHo, ~TO mEpOROe rrpnMeHeRXe RB3HTO

BOn TeopH~ He30eJieBHX rro~eH CT3~O B03MO~M rrOCJie OTRpUTKH WYHKUXo-· 

H3JibHOH rrO~CT8HOBRM ~~eeB8 - ITorrOBa/ ! . 
TeM He MeHes, rrpHHHTO C~T8Tb, ~o H8XOOJiee rrOCJie~OBaTeJiDHUM H 

CTpOI'JIM OOOCHOB8rmeM d)YHRU;Jl:OH3JIDHOrO Jl:HTerpaJI8 ,UJIJI JiIOÓofi TeopJm .fIBJ.LH

eTCH ero KOHCTp~ c npHMeHeHH8M KaHOlia~eCKOro RBaHTOBaHHH(npe~o

~eHH~ .eme B nepBofi'paOOTe ~e~HMaHa /4,5/). rrOCJie~OBaTeJibHOe KaHOHE

~eCKoe orrepaTopHoe KBaHTOBaHHe HeaoarreBoH KaJiXÓpOBO~On Teopwn OHJIO 
C~eJIaHO B paooTax /5/ (CM.T~el6/). B 8TRX paoo~ax' ~OCTRraeTCH pe

JIHTRBHCTCKaH KOB8pnaHTHOCTI:> KaHOHR~eCKOro KBaHTOBaH~q rryT6M HCrrOJin

30B3HEH Ka~OpOBO~Ho-nHBapRaHTHHx TeH30poB BeJIRHW3HTe n HeJIORaJIbHHX 

ROMMYTaunoHHHx cOOTHOrneRftn. O~aKo B 8TRX paooTax H8 CTpOJl:TCR WYHK
qnoHaJIbHRn RHTerpaJI. C ~Pyron CTOpOHH,~ OOOCHOBaHRH 'WYHKUBoHaJibHO

ro xnrerpaza HCllOJIbSY-J.OTC.fl, K8.K rrpasano , rarere MO,1O'IWJ!KaUBR KaHOHJi~eC

Koro KBaHTOBáHRH, (HarrpHMep, JiOKaJibHHe RO~TaunOHHHe cOOTHome~2/ 
:vIJII KaHOHJl'leCKH.~ TeH30p 3HepI'RJI JIMIlYJIDC8 37), KOTopHe TaK PlJIJI JIH8~e 
Hapym8!)T peJIRTJIBRCTCKYID KOBapn8UTHOCTb. HeY,nJIBJITeJibHO, ~TO rrOJIy~eHHHe 

TaKHM rrYTeM WYHKQROH8JIbHHe JIUTerpaJIbI Be~T K peJIRTHBnCTCKH HeKOBapn

3HTHHM WYHKUKffM rpRHa WepMKOHoB. 
UeJIb HaCTORmen paOOTa - rrO~~Tb WYHKUJIOH8JIbHUn JlHTerp8JI, ROTO

pu~ O~ COQ~~~TCTBOBaJi peJIRTHBJlCTCKJl KOBapHaHTHO~ cxeMe KBaHTOBaHRH 

lliBIDIrepa/s1. fJh1 JICrrOJiI:>3yeM ,n:JIR 3TOft ueJIl'I KaJIl'IOPOBOjO--.HHBaPJIaHTHHe 

r 
( 

~SJl~eCK}le rrepeMeHHHe, KOTopue rrpe~~o~~HH B paooTax 7,8/ li KOTopHe 
-: -, 

OOOcHoBHBa~ rrpJlMeHerrne HeJIOKaJibHHX KO~~TauHoHHHx COOTHomeHR~ R TeH
I" 
~ 

SOpOB EeJiHH~HTe. 

B paane.ne I .TI,aeTCR KOHCTPYKUJlIR Ka.JIHOpOBO'ffiO-JlIHBapJlIaHTHHX rrepe

MeHHHX. B paane.ne 2 CTpOllTCR QJYHKll;k'l:OHaJIDHHH anrerpan c y~eToM Beít

JieBCIWro yrropR,I\O'illBaHllR oneparopaax MHOJlUITeJIeM. Pasnea 3 rrOCBRmeH rre

pexo~ B WYHKUHOH8JIbHOM JlIHTerpaJIe OT KYJiOHOBC~oft Ka~OpOBKR K aKCR

.' 
I 

I" 
aJI:bHo}i xanaõpomce PI peneamo ee npcõnea. 

I etrl.!'lf.,"! "Ujlhi") H;~cT' ryr I 
flAetJE.~J.{ ~. .:.;~:;)'t.~II.!l!i 
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1. KOHcTpyrsgMH RaJll~OpOBO~Ho-liHBapRaHTH~x nepeMeHH~X 

PaCCMOTpHM HeaOeJIeBY KaJrn0poBO"lffiYIO TeopHIO c JIarpaH.iIU'[aHOM 

:trX)= -$(i},:)~ + VJ(i ~~ --m) fi) S ==Jd~~ .:t'{x) I 

(1) "" ~ A;~ 
~=~+~ ) A;v==?--:u: 
?~ = g.,A.-4

_ av~q + jE'alu::AI'IJA: 1 

KOTOP~ HHBap~aHTeH OTHOCHTeJInHO KarrKÓpOBO~~X npeOÓpaSOBaHHn 

"""9 (..., )-i I(J!= P li,	 (2)
~=f A;t+~1 ) 

rne cf(~'b eCTI> MaTpHua co sHallecmeM B rpyrrne· S U(2) (1!.JIH SUeM) 
llpH rrOCTpoeHHH raMnJII>TOHHaHa TeopnH HeOÓXO~MO' HBHO B~.n;eJrnTI> nc

THH~e ~HaMH~eCKHe rrepeMeHHHe. AarpaHXHaH (1) BHpo~eH - OH He CO
.n;epOT npoaasonaoã rro BpeMeHH OT noza AoQ . BCJIe):J:CTBne aroro KaHO- . 

Hn~ecKHit HMIIyJII>C rrOJIH 140
4 

To~eCTBeHHO paBeH HYJIID, n MH He Mo~eM 
rrOCTYJIllIpOBaTb RaHOHH'qaCRoa COOTHOmeIme.n;JUI A: , ~: . Ilepeuen-
HaR 140

4 He HBJIHeTCR	 HCTHHHott .n;nHaMRlIecKoft nepeMerfHOn. BapnaURR 
.n;e~CTBlUI rro AO

A 
rrpJIBO,IJ;JlT K ypaBHemno CBH3H (ypanaeuae I'aycca}, llo

STOMY .n;JUI KBaHTOBaHRH Teopn~ flHra-MRnnca BOSMO~HH .D;Ba BapnaHTa: 
I) HYJKHO ItcrrOJTh30BaTI> MO,IUIqlHIWPOB8.HHl:ltl RB.HOHK'qecRd \llOpMa.Jm3M /1,9,10/ 
2)f EXH .CKRID~TI> 14D

4 
' .n;o KBaHToBaHXH: 3.n;ecL MH rrp~ep~BaeMcH BTO

poro BapmaHTa, T.e. nCrr~I>3yeM ypaBReHJIe raycca 

Ir ~ , tl r7 oh ~ t i a.J'S = o ~ \.~ Ao.; = YI.· u(JA, + ciO . (3)
SA: 
(. -}-o 't"Q a6 r7 a6/ 1\ .r: c,

~,.~ l irQ. =f'POj' E lf ) ~: = Y,' ro; 8' Q~' + fêa /u :: Ai. ) , 
t~:~ 

'tITOÓhI BhIpa3RTb A:' B repxanax .ICPyrnx ,u;JIHaMH'tIeCIGiX nepeaeaasx Ai,
 
1/J • C TO~OCTI>1D .IJ;11I penenxa O,ItHopO.IJ;HOrO ypasaeaza voZ ti = O MOJKeM
 'li. \ 

rrpe.n:CT8BllTb Aoa. B CJIe.n;yH.llneM BH,I(6: : .I 
A/- =:: QoQ.[A) + -SI':: ; O()4(A)=: ~ V"HQ.,AkQ. 
. .~. ~. (4)
 

ITo;n;OT8BJIlifI (4) B (I), rro.nytmM
 
LI' I q.,2 Sol'. ai'" .:t. ../q..:t.. ",'q
 

.. ~(:JC)= t [(dy'- ~ lt'" ~)a()1'J - ~VC;.i'.1 -1-.$ V; JD - (5),/0 

- //:JA/~ + l/J ( :l~~ -m) ~ + l'~Q -$ (V;. de A/0 . 
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Ha~eHHaa JIarpa~aH saBECKT TOJIbKO OT ~" ~~ JI KRBapnaH-
TeH O'1'HOCRTeJILHO rrpeoópa30BaHJI~ BCXO.n;HHX rrOJIen 14, 1jJ 

A ( ~ _IA! :=I 9 Al + d,) f	 J 
zpl=zj}/;. (6) 

.-1z
lIa pemeRJIJIX ypaBHetlWI CBH3l1 (4) BHóepeM ~HaMJ['qeCKJl!e rrepeMeHHHe A1 , 

zpI , HeJIOKaJI:F>HO 3aBJlCJl:IUJIe 0'1' JlCXO;zomx noaeã , 

~z ~ .. oi )1JI »b
Ai = ~ (A,: +~.) ~ ).." ..... ~ Y ,	 (7) 

r.n:e MaTPIU8	 VI JlMee'1' BJI,D; T ynopa.IJ;O'tIeHHoft 9KcnOHeHTH 
i 

v:r (A)=!t Te.x!!Jdt l t20"j J ~ v:r = zz ã: t (8) 

rrpeOÓpa3YDme~Cff, COrJI8CHO orrpeneJIeHBHM (4), (8),rro rrpaBnny 

1 I -~	 (9)
~ (/I)::: Vj. == Vz	 i . 

..-11' l/JIlIerKo rrpcaepars., 'tITO HeJIOItaJThHHe nepeaesase Ai, BCvry 
(9) RaJlJIÓPOBOllHO ,!HBapJIaHTHH 

(Â/)!= ÂjI (I/JI) r: lIJ r.	 (Ia)J 

ôTO 3Ha~T, qxo rrepeMeHHHe (7) qo.nepxaT TOJII>KO ~3BlIecKHe cTerreHB 
COOÓO,lUJl H se saaacar 0'1' 'tJHC'1'b RaJIR'ÓpOBO'tIHHX I<omOH9HT ! (~ f) 

TpeÓoB8HBe Ka~ÓpOBOllHOa JIHBapJI8HTROCTH 9RBJIBaJIeHTHO He~HeftHoft Ka
JIHÓPOBK9: 

t 
(II)

V!(AIJJ"Âtz =: o ) Jeit l p;. (Ar; ~/~~:::: O. 

Booóme rOBopH , Ran»ÓpOBO'tIHo-KHBapJIaHTHHe rrepeMeHHH6 ~KCJIPYIDTCSi c 
TOllHOCTbID .no rrpeoópa~OBaHEa: 

.A:f ""I , ':rAi :: Z; (AZ)(A", + ai) lj (A:J - J 2pf::::l 2} (.,4Z) l,b . (I2) 

B lIaCTROCTE, MOXHO HaftTll	 B HBROM Bn.n;e TOllellHoe rrpeoópa30BaHHe 

I ~~	 ~z
Z}= Ur=-exf( ~ akA/(J) éJ,'Vr =' Vr aI.' ~ dKAk } vJ=~~~I3) 
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KOTOpOS Be~eT K mmefuIoMy ~OIIO~H][TeJIbHOMY YC~OBHIO 

~ ..... r la -'x _/~]_I
o,·At• = Vr l'Al· - \?' V'T o/2JT Vr = o (14) 

n ~OnYCRaeT rrpOBe~eHne KaHO~aCROH cxeMU KBaHTOBaHRfl. ~OPMY~ (7)
(14) ~aIOT RBHoe nocrpoenae KaJIHÓPOBO'tffiO-HHBapnaRTHHx nepeveauax, 
Y~OBReTBopRIDmHx YC~OBHD norrepe'tffiOCTJI (WOPMa~bHOe~oKa3aTe~bCTBO cy
meCTBOBaH~ TaKHX rrepeMeHHHX óano ~aHO B paóoTe 6/. ITonepe'tffiue rre
peMeHHHe (14) BH~e~eHH rrpnHUMrroM COOTBeTCTBRff aóexsBott TeopHH 

(!~ O), B KOTOpofi rronepe~HHe H HCXO~He Ka~ÓpOBO'tffiO-HHBapRaHTHue 
rrepeMeHh~e COBrr~aIDT. 

Bspazaa narpaazaau (5) B TepMKHaX KaJmÓPOBO'lflIO-JtHBapJIaHTHHX rro
....7 

nepexasx nepexeuaax Al · , 1./1 r , rrOJry-q:nM OROH"llaTeJI:oHIDí O'l'BeT: 

dJ I. a ",)2 / ÍL «> 7}\,2 "r 47 
õZ(.x)== i (~i (A1j,) - -:;; (F:;'(A./,) - i; A,; + 

(15)
'.J. .:t. ~'QU i 4 7 + P T(l"l; a_m) lpT.z ~ ~z ~ 2 r' /" ' 

r~e (. ) T r .L:« T T r 
, f;..(A7j=lFfJ· - a"-#J ~ r;,./(A) + ~'va j() ; dL'A, = ~t' (A1(I6) 

KOTOPH~ TO~IO COBna~aeT c JIarpaROCHaHOM B IG~OHOBCKOtt KaJIXÓpOBKe. 

3~eCb JI B ~aJIbHe~eM, r~e HeT Heoóxo~mAOCTJl RBHO BHIIHCHBaTb nBeTOBHe 
J'IH)(eKCH, Mll JIX onycsaea, 

~Jl3H~eCKJ'Ie HaÓ~aeMHe (J'IMTIyJI:bC, raMXnbTOHJ'IaH H T.~.) MOXHO BH
-r 

pa3JITb TOJThKO B TepMlmaX KaJIJiÓpOBO'tffiO-JIHBapJIaHTHHX nepeaeaasx A,' , 
lf T, eCJIlI JICnOJIbSOBaTb ;nJIR JIX nocrpoeaaa KaJIJlÓpOBO~O-IlHBapJlaHT

Ha« TeH30p 3HeprHJI-JIMIIYJIbCa Ee~H~HTe 

~ . -(...) ~) JIJ ~J;v:::: ;=;, 0.., ~ ~ Ip ~ crJ' + ~ ~ r - J'/Y (x~. (17) 

r&rImJrr,TOImaU, Jl:MIIY~bC II TeH30p JIopenu:a JiMeDT BJI,D; 

H=I": 7;,0 -=Je/1x!i 1=0/ + :l FfJ'z + ijj7(j ~ 1t + m),/PTJ, (I8) 

fk=P'x 7;,,, =f!~ [ F..-Fla' +i l/J'q~ I/J ~ i ai(Iji4,1;J7I') • 
(I9) 

Mo/( = XI( H - 1: PI( + fel} (IK - x K) 7;0, 
(20) 
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2. KBaHToBaHHe J'I WygKIT~OHaJI:bHHH HHTerpaJI 

~ OÓOÓmeHKH KJIaCCR~eCKO~ TeopJtJl Ha KBaHTOBHH CJIY~aR MH ~O~HH 

EHImCaTb O~OBpeMeHHHe KOMMYT8nHORHHe COOTHorneHRR Jl JICKJIID~Urb nceB
~OWH3H~eCKHe BeJIH~HH TJtn8 HyJIeBol 9HeprJIH, HYJIeBOrO 3apR~a JI T.~~ 

AnR l~oro nCRJIIDlIeHIDi,ItaK rrpaBKJIO,HCnO~b3Y1OT HOpMalThHHe npoassene
mLll' 11 ,Di1ISI ~HHaMKlIeCKill( rrepeMeHHllX, KBa,rwaTH'tlliO 3amw~ 07onsparo
pOB c O,IUiHaROBblMH apryMeHTaw'!. O.IU:laRO t I<aR csno nORa3aHO 12 t sanacs 
raMKRbTOHIaHa B3aJIMO~e!cTBJIH B B~e IV -rrpOJI3Be~eHHR RBXHeTCR B3
JlliIIIHeÍt B cnaaopaoã SJISRTp0,JJ;Wi8MID(e H t BOOÓme rOBOpR,npOTJIBOpe~T Ka

JIJlÓPOB01ffiO! JlHB8p][aHTHOCTJl B CRBJI.fl.PHÕtt ..·SJIeKTpO,Il;JIHaMIIRe ][ B reopxs 
RHra-~ca. ~OCTaTO'tffiO CEMMeTpJl30BaT:b r~MJI~bTOHJIaH no HeKOMMYTJlPY

DmXM 603e-OJe~aTOp.aM J'I aHTRCHMMeTpRSOBaTb no aHT][KOMMYT][PY~ ~epMB

onepaTopaM I ,I4~ T.e. ICnO~30BaT:& CIMMeTpK~Oe Be~aBcKoe KB8HTO

BaRRe. HMeHHO 3TOMY penenTY MY I: 6y~eM c~e~OBaTb B ~~HelmeM. 

Ar
 B cooTBeTCTBXE c npe~oaHBRMI RaHOHl~eCRoro KBaHTOBaHIH no~
 

li ~i (A T) C'tIJITaJJl'CR HeS8BJlCDWMJI oneparopaaa. ITocR01ThKY 8TIl 
noza Ar , r,,,' TOJl,1(eCTBeHHO Y~OBJIeTBOp;mr YCJIOBD:l nonepe-mocra 
I: ypaBHemm raycca ~. r(),' (A T) = I ~ OOOTBeTCTB8HHO, TO W 

~O~ BH6paTb ROMMYTa~OHHHe COOTHomeHHH, To~ecTBeHHO Y~OBJIeTBO

pmIlUIe 060JIM YCJIOB:vIM 

-t'[Fet(';lt~ At~/;t)]= fSfF aJ- a"f#ã 'iJ)qij i.l(oF-,J"'" (21) 

(22)! lfotr(x~tJ-, I/J;q,~ t)j == dot/ $-'{X'_,-,J) . 

Ecmr npe~CTaBJITb ~ t B CJle.nynqeM BJI,JJ;e: 

Rt (:z) = ~TQ(:r) - d,' /Q(X) , 

T r '7 ]
j(.:JC);::: -:L [/Aj((:JtlX r;,/Ir (or) + 10 (or) 1 

(23) 

?a . 
TO ~erKO nOKa3aTb, ~o (21) cor~aCOBaHO c KOMMyT~OHHHM COOTHome

HBeM ~CTO norrepeqHHx nOJIeR 

i [ ;:;/:(~i) A;"{!~-t)]::: S"aJ(df - a"ãf ~)S.l("~ - F)· (24) 

Ha OCHOBaREI cOOTHOmeHR~ (21-24) HaanSM eme HeKoTopHe BaxHHe ~ 

rrpoBepKR pe~TEBEcTCKO~ JIHBapHaHTHocTK cxeMH MHHJIMaJIbHOrO KBaHTOBa

HER KOMMYTaTopH (CM. npxno~eHEe): 
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i [ Fo': (.z:~).. rjc,"',iJ]=- R,.~ (.x) • ec"4~ al.J)(~ .r;(JI- ~~t: ;;tJ)(~f~:~ ~J!> 
(25) 

,,' [»:(~~).. ~:(f~,Jj = (r;:; aiJKI- J:1raiJ;'f)$.1c.x~-fJ+ E.elc r;f(.rt.J.1){3&,>!J.~~ , 

(26) 

r,ne J) - WHKUJIR I'pJ!Ha, no,n;'tlIDIHKJ.ItaflCH yp8.BH8IDlIO 

- WfJ)Qc.J)cJ (XII):=: ~6 s.léx-1J . (27) 

4

IIocJle,nmdt oneparop rpanxenra ~~ ,neítcTByeT na WuRIJ,JIlO, HBXO.nmny
DCR CJleBa OT Hero, I SHaR TO~ à60SHa~aeT CIMMeTpIqaOe rrpoI3Be,neH~e 

onepBTopoB A.B = 1/2( AB + BA). B OT~~e OT Ka~ÓpOBO~O-IHBapl!aHT
HHX nepeMeHHHX,ICrrOJlbSOBaHHHX B RSn, B HeaÓeJleBOR TeopJ!J! rrepeMeHHHe 

F,i , Fi/< BCJI~,ncTBJ!e ( 25) II (26) nplIBoMT K cJle.n:yDIlJlM BBJKHHM 
COOTHOmemUIM ,nJIH ROMM;yTBTopa oneparopoa c OnHaROBHMJ[ apryMeHTaMll:: 

r 4 4] ...,.. .r. V(J .z
I. F,; (~ ~" ()() =,.2 A -+ .2 AL' (x) ,1 0 0 

(28) 

[ F 7(~ ~/'(x)] = 2 ,(.Q(.x) FK~ (x) ,
k 

(29) 
rne V,4(.«.) C' _.L,,~~ a/])c~ {.%,;eJ,} .1)(.%".x)::: rj~ ])(xl $ ) ' 

11, .z' J'...tx9'QC 

~ (30)
L1~tJ ::.- ..tI' e.,,~ dl.'./)cel(~=C) éelle di]) (X,x).ea. ., (~) 

~OpMY~ (30),(31) BHpaEaDT He~He~HHft xepBRTep HeaÓeJleBoft TeOpJIJI. 
ORI B03HIR8DT TOJlnRO B RBBHTOBOA TeopWH npl! CIMMeTpxsaUJIX Óose-orre
p8TOpOB ~; , ~K~ J! B rroá~e.noBaTeJlbHol ~OPMY~poBRe HeaÓ~~eBoft 
TeopBI B TepMIHBX Ka~ÓpOBO~O-I!HBapJ!aHTHHx nepeMeHHHx. IIo3ToMY B 
TeH!Ope Ee~aHTe HY~o .IJ;oonpe.neJIJITn nop.a,noR YMHoxeHKR orrepaTopoB
f;t ' PK : I ROHTp~eHH,KOTopHe 6H BOCCTaHaBmIBaJm aJIre6PY Ha

ÓJIJ:l.IJ;aeMl:lX rpymm JIopeHIJ;a. . 
~S RpJ!TepXffJlOpe~-IIHBaplIaHTHOCTJI illBJIHrepa B BJI.IJ;e KOMMYTaTopa 

Mez.ny nHOTHOCTnID 3Heprzx II rrJlO~HOCTnID XMITYJInca 

4 [7;0 (;(,).. 7;0 (f)]:::: - (Tok(z) + 7;/1( e,,));;kJ'.J(~_;-") (32) 
t 

B Y9nOBBR nó~OEKTe~HOCTX BHpaxe~ 

i (f;"l!)l+ Li Tco = f ~i · r;,: - f ~.q ~ (33) 
;:=: .1 ( ~t - X, 4) ( ~, + ~.Q) > O 

.z 

MO~O HaftTB c~~~Dm)e BHpa~eHnH ~ ITJIOTHOCTJ! 3HeprXH J! XMITYJIbCa. 

8(x) G
Td (x) = Too + 47;0 ; 7:,K = T;,K (34) 

IIoJIY~eHHl:lK .n;onOJIHJ1TeJIbHH~ KOHTp1JJIeH Li Toa , orrpe.n;eJIeHHIdt WaPMYJ10ft 
(31), B TO~OCTH COBna.n;aeT C BHpa~eH~eM,Han.n;eHHUM lliBRHrepo~ HeCKOJIb
RO .n;PYrJIM nO.n;XO.nOM, H nrpaeT Ba~HyID pOJIb B .n;ORaSaTeJInCTBe JlOpeHU-HH
Bapl'IaHTHOC'rn "r.mIDiMaJThHOrO" R8HOIm'tIeCROrÓ ICBaHTOBaH:ltH Hea6eJleBOI Te
OpU. 

HCnOJIbSYfl RaJII6pOBO~0-~HBapEaHTHHe HeJIORaJInHUe nepeMeHHHe, 
ROMMyT~HOHHHe COOTHorneHHH (21),(22),(25", (26) H OrrepaTOp 6YCTa, c 
y'tIeTOM (34) HaXO~M CJIe~IDmKe TpaHc~opMaUHOHHHe CBOMcTBa onepaTopOB 
OTHOCHTeJIbHO rrpe06pa30BatrnH JIopeHUa; 

te; [M(JI() J./J T] ::; S/.() I/J T + t',1'I T, 
(35) 

. [AÂ A Til] ~ 0A Ta r7 a t A J 
l fI: rI4/t() " := oI. i + v " /, • 

3.n;ecn (1; - 06ll~~e npe06pa30BaHHH JIopeHUa, a 

A Q e (lã 7Q) A Ta -I '1~.rq 
/1 ::; -'!. doAI( + ;}kA" .J e = - Oi.; (36)

7ô ti"d 

ecTn .n;orrOJIHHTeJIbHOe RaJIH6pOBOqHOe rrpe06pa30B8HHe, KOTopoe npe~a~aeT 

~.Ttit .LB no;epe'tffioe B H/BO~ cECTeMe ROOpJ1,HHaTf=.f/+i;o~~ ? ::: (~o) (),IJ), 

~ Aj:=: o' ~=;- ~J4 (J•e). (37) 

u A' ~hr
~HaMEqécKaH CHCTeMa RBaHTOBaHHHX nOJIen i, T CJIe~T 3a 

rrOBopOTOM'OCH~eMeHJ1JH ee RaJIH6pOBRa COBrra.n;aeT C RYJIOHOBCROn RaXHó
pOBROR dt'A,- = O TOJlnRO B e,rJ,RHCTBeHHoI1 aopeanescxoã cRCTeMe OTC'tIe-
Ta, B ROTOpOít 4 07 =- t 

B~HO OTMeTJrTb, 'tITO peJIHTHBHCTCKaR HHBapJIaHTHOCTb TeOpJIH B Ta

ROM no.n;xo.ne TepReTCR, ecJIW HcrrOJIn30BaTn JIORaJIbHHe ROMMyTi~oHHHe co
OTHOrneHJIR /2/ JIJIB ~OHR~eCRHe. TeH30p 8HeprJIH HMITYJInCa 3 , ROTOpH~ 
OTJIZqaeTCR OT TeH30pa EeJIEHWaHTe nOJIHoft rrpOH3Bo.nHoft.(IIocJIe.nHRR Hrpa
eT Ba~HYro pOJIn B orrepaTope 6ycTa ~~k R ,n;aeT RaR pas HyXHoe ~aJIE6
pOBo,~oe rrpe06pa30BaHHe). 3aMeTHM, qTO RaR pa3 TaRoro po~a BepCJIH Ka
HOHJI~eCROro RBaHTOBaHKR, Hap~e ROBapHaHTHOCTb TeOpKJI, RC~OJIb-' 

3Y~TCR, RaR rrpaBHJIO, .n;JIH BHBo.na WYHKUROHaJIbHOPO HHTerpaJla 12,3/ . ~YHR
1VI0HaJInHID1 anrerpan ,Il;JIR nonepe-rmrx nepeaemrsx, nOJIy'tIeHHIDt B pa6o
Tax/2,3/ . 

;Z[?1j:7]=fll"djIJ{l elJA;4c1"r;,tdfJ/~·"'jdf~·r;l-~~7 akt (&7~)1i 

"~'7"fljd~[A;.r;:;",+ ~1'~- ?;t'c + {li+ iift T:;'AI'J}~~ J. 

; (38) 
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i 

=JdNlfçd~4 d[ ~'A]de' r?()l~iiel{/SfA;tl+j;Y.x(r.ij+ 2'1/ + J} ~!/' 

ae orpazaar npaEIDIbHHX TpaHCQJopManHOHHHX CEOHCTE oneparopaoro RIIaHTO
EaHIDI,H Ha YPOBHe RHTerpaJI8 (38) B03HJl(jIOT peJUITHBRCTCRl! HeROBapnaHT
HhIe 'O)J;Ho<!aCTMtIlllie <PYHKU;Hl7I Tpana 117-20 . 

TpaH~opMro~noHHHe cBoHcTBa rro~e~ B orrepáToDHOM Its8HTOB8RRn T8KO
BH, tITO noXH npn JIOpe~eBHx rrpeo6p8S0B8HRHX CHOB8 CT8HOBHTCH rronepetI II 
HHr~ B HOBO~ cnCTeMe OTCtIeT8. TIo 9TOMY orrep8TopHoe RB8HTOBaHne lliBKH ;rl 
repa 60JIee óTpaxaeT rrpoH3Eo.nmUHtt WY~~HOH8JI WYHroQHW rpHHa, BAKOTOPOM , '1 

t
B~eJIeHa HBHO 38EnCHMOCT:D OT JIOpaHIl;6BCI\On CHCTeMH OTCtIeTa 7"" ' r,n;e 
rrpOHSBO~TCH KBaHTOEaHHe. B tI8CTHOCTE, BHp~eHMe (38) cooTEeTcTByeT 
BpeMeHHo11 OCE RB8HTOB8H1tlI ~ (J ::::: (~ 0.1 o)()J . 

PaccMoTpeHHott 3.neC:D pe~TKBHCTCKH ROB8pH8HTHOH orrepaTopHo~ cxe
Me KBªHTOBaHRff COOTBeTcTEyeT WYHKUHOH8JI:DHHn HHTerpaJI, c RBHOft saBHCH
MOOTbID OT OOR KBaRTOBaHllH ~, 

z/['1,71=j.,l;;;l'l/!d'A/ n a;.'4M d [l}/J)l< (39) 

;( e~ I i S f 11'7 + tp4fx 4 7;,,1+ I;JI~(Jllt+?-~ + -fA;t)j, 
r,Il;e 

lAr -I ~ «e « I. ~ ')./"/\./ !,
~/(J() == ,/ ~Q6C ~ .u(x/~'{,jêel./12 ,?-v(.:c..l ~~e4. (40) 

s, ~J~~.J)(.x1J'1; = FJ(orl..;'.J, 

7'.:: 7 - -? (;;c, I). 

B nOKa3aTeJIe rrO.R:BJI.HeTCH' ,Il;OrrOJIH:'l:T8JIDHllA tIJIeH ~je:l'x LI 7;,,, "
 
ROTOpHl B03HKR&eT rrpw yqeTe yrrop~o~HBH orrepaTopOB B He~H~OM
 

B9aIMO~elaTBXR. HorrO~9YH pas~o.eBIe 

.J) ~J t}' I -I 7: ",r -I"Jf~I)= +1 q~ E~d> A~ (7:) O',K ~ ,., -+ ••• , 
li/; ~~/x-;I. 4Jl/~..ÜI J.f/l./~-,'I 

UPS,llC18.BDl LI T" ti B CJIeTeM6 ~" :: (-I; D" "", 6) B CJI8,nynneM l' 
8 

BJUJ;e : 

JjZ 11. f'" ./)2.
â 7"00 = -- -i'1m. J/(--L-- + 

4'.&Il).! I'....... ~ lx-i" 
9~ f.',J /1 -. ...., ~ 'T 7 (41)-t 

+ z: jcl'~d ~ lt(;'(.x-~Jl';I«.:JC-~)1;,(~/)Ak (z,z)+"" 

r.n;e 

IJ.... t c:-.J"" '1'"4i,(r}:r::--'I!-;-S;i'd (Z) - __ (.i'Z'1:'- z~J:, ,).i (42) 
. J *71~ v c/ "Pl ~ s: ~ ';/ ti' 

~ A T 
2' «:I I Z / • I1epBui1. 'VIeH p8SJIO~eml:H (41) ne saBHCRT OT s, 1109TO

MY ero MO~IO BKJIID~T:D B HopMRpoBaHHHH MHO~TeJI:b. BTopoi1. qxeH, orrpe
.n;eJIReMH:ti tPoPMYJIo.t1 (42), JIMeeT C:P!HryJIHPHOCT:b rzna ó 9 ('2-9)/-r. ,KOTO
paR co~amaeT paCXO~OCTH OT 06bI~ol ,1l;ByxneTJIeBo.t1 ~arpaMMbI ~elHMa

H8 /21~ .' 

3aMeTmA, "ll'l'O !lJYHKll;JIOHaJI:bHHH JIHTerpaí (39) B CKCTeMe -?; (~~ o,~) 
OTJIK~eTOa OT ~HKIT,HoH8JI:bHOrO HHTerp8JI8 16/,nocTpoeHHoro Henoope~oT
BeHHO Bei:íJIeBCKHM KB8HTOBa.HHeM c eme O,rum:M ,n,onOJilillTeJIbHblM "tJJl6HOM 

.d n:' B noxaearene (39), ROTOpHíi oCí'bHcHHeTcH pasJDI'lffiHM BH.6opOM 
KOHTp'VIeHOE E raMH~TOHKaHe B3aHMO.n;eHCTB~, B HarneM c~~aeB6~eBOKoe 

yrrÓpR.nOlllrB8Hl1:e npBMeIDIaTOR:n;JIJl Fe,i (A ?J,B ,TO BP6MK I<aK B pacsoTelI6/ : 
,IVla ~l' { //7).2 CBfi3:b .IU3yx nonxonca MOmO rrpe.n;CTaBJITb B EJl,IJ;e 

r T j.l! T\ 72 c: (43)
,Foi: {A )8 = FoI.' {A ,/JB + LI 7;,,, . 

Ho E HameM nO,Il;Xo.ne rBMEJIDTOHH8H Y~OBJIeTBO~eT RpRTepxm ~opeHn-IHB8p.
aHTHooTE, a raMKJI:bTOHIaH, rroJIY~eHHHl E II /,He Y,Il;OBHeTBopHeT 8TOMY 
RpJITeplm. 

B 3aI<JIIOli8W1e sroro naparpaq,a OTMeTEM, "~TO ira oosoae WHKIUOHaJTh
Horo EHTerpaJI3 (39), ~oJIy~eHHOro B pa~max MHHHMaJIbHOrO KBaHTOBaHEH, 

6HJI8 ~OKa38Ha pe~'B.OTCRaa KOBapB8HTHOCT:b o~o~aCTE~X WYHKn~ 

rpmra epepwlOHoB I 5• Haft}.{eHHHe O,IJ;HO-qaCTlPIIDIe <PYHImmI I'p:rma bem ~J(
3M~eCKne rrpaBH~HHe aH~TiqecKHe oBoioTEa (nonrocHHe)/I5.22/• 

3, AKcna~HaR: R8JIJICSpOBRa 

A'CJI8JThHaH RaJmCSpOBRa A.J : O, npennoxeaaas anepsse B paõo-
Te /23 , HBJIReTCH ~HeftHoft RaJIH6pOBRO~, r.n;e He BOSHJ.UtBDT T.R. 
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llonOBa/24/,noaTOMY OHa~xn ~geBa - ErpaeT Ba~HYro pO~b B ~pTy~a
THBHHX BHqKCH9HHHX H9adan9BO~ T90pRR/25/. 

C ~yro~ CTOPOHU,B orrepaTopHOM MeTo~e RBaHTOBaHHH B 8TO~ Ra~Ó

pOBRe cy~ecTByeT p~ TPY~HOCTefi: I/He~b3R' BHópaTb ~c~e3aIDmH~ rrOTeH
~a~ AJf O.n;HOBpeMeHHO B oÓOl'IX rrpe,neJIax r ~ II ~ -I 00 0(/ 

Óe3 lIcrrO~30BaHnH YC~OBRR CBR3l'I Ha ~l'I3l'I~eC~e rrepeMeHH~e /26/, 

2/ HerrpaBR~bHoe aHa~l'ITl'I~eCKOe rrOBe,neHlIe WYHRUII~ rplIHa Wep.~/HOB 

(EMacTo nO~HOn ocodeHHocTR nORBnaaTOH To~a B9TBH9HHá)/2? B ,naH
Hofi ~aóoTe Mil o6xo,nwM 8TH Tpy,nHOCTl'I, CTpOR ~YHKqHOHa~H~ l'IHTerpa~ 

B,aKCl'Ia~bHOn RamrópOBRe nyTeM saMeHH rrepeMeHHHX rrO~'tIeHHOrO HaMi'I 
WYHKIUIOHaJIbHOrO I'IHTerp8.JIa (39). JI.m:r npocrora paCCMOTpl'IM cJIY'tia~ ?() = 

= (I,O,O,O). B COOTBeTCTBl'IH c rrpHHUHrroM OTHocH7e~bHOCTl'I npa~OHo~, 

'tITO Gy~ecTByeT KaJIl'IÓpOBO~oe rrpeoÓpa30BaHRe ~(A), TaRoe, 'tiTO H3 Rá

'mrÓpoBKH ~'A"i."= o cxezyer xanacpoaxa Aj = O. YMH01KHM (39) 
xa Be~l'I'tDIHY 

I = LlJ f 1'7J~ dj(:J:) s rA,J'lz)] , 

l'I3MeRMM rrop~OK RHTerpHpOBaHKH. Tor.na,HcrrO~b3YH paBeHCTBO ~~~/~
 
L1.1 [+J,MOJKHO aarrnca'rs (39) B Bl'I,ne
 

.2;; =!d1ldl/JçJY.fQ4 f A;ti/lt:I/(X) 8",1J
'
{:()/ J"f Jt'A·(Jt)j4 f1'lc 

li ex;liSfAíl+fitt.z!47;,(J -f:;'7 +iIf+ fl/J 1} == 
(44) 

. =JcI'Id tl[1e1v.4J dLA,,(:IC)J4f7(Jt)!ket?(M)dfd,·~.~;'v4fA/J 

•exlfi Sf"';-N .fI'&.[4n,(#1r.J;1-r; ~?+ [lJJj 

rne LJc. f ~(j(.)] sz: ele" (I7,a) . 

BcJI9,nCTBRe ~HBapJlraHTHOCTH rllepH 11 clt? bc) B rrOCJIe,nHeM nnrerpane
I ~ 

MOJltHO SaMeHJ'ITb ! - na J~ ,r,ne BeJlJl:~Ha ~ TaROBa, tITQ 

~,~.'. = O. ITOCI\C?JIbRy ~,~.~, =, O, ;UOCTaT01ffiO paCCMOTpeTb
 

~b HH~T93HManbH09 rrpeOÓpaSOBaHHe J? (rro RpaftHen Mepe B
 
paMKax TeopWM BosMYmeHHn) l'I BHTIOJIHKTb ~HTerpRpOBaHl'Ie no rpyrrrre B
 
OKpeQTHOCTR 9~H. llpH aTOM 

lO 

~ r:J IJ cl9(~) sr d,'Ac,'""r-:XJJ Llc f A~ (:Jt)!=

=r/7clÜ4(3()d"f'dt·~·P~ :I. (J/J;,t +/eaJc A/~'IJJ,';tl614cfA/~::J';'4	 r 
=: de [~~IJ.l Ll c r-4/''/- «= :Í , 

~> 

/	 
H ,norrOJIHHTe~bHHe ROHTp~eHH 'B raMH~bTOHHaHe (34) CTaHOBKTCR HecymecT

BeHHHMK ROHCTaHTaMlI11 
LlT:. f A. 9."J= ~1. 4hz (dk --s d.J('~_'))~ 

,fltJ 7" '"'fI J' ... ~ d, 'V 

7 ~ t /"-f ~ dJ(~-# ,-i)] 7::I	 TaK JK8, KaK 4.] L"A.I' :::. ~ i.,f:J - J , .4 tJ () ne 3aBllCJl:T OT, 
A/, . rr08TOMY JIX MOJKHO BKJITO't1IITb B HOpMl'IpOBO't1HH:tt MHODTe~. ,UaJIee, 

y't1HTHBaH orpaHJl:~eHJl:e Ha Jl:CTO~K B KyJIOHOBCROn Ka.JIMÓpOBRe ~ =o, 
~'7j' = °MOJKeM aarracars 

'Jd"x ~ AI'~/::: jc:l'S: .J; ~flJ + Jd~ ? 0('AJ.,IJJ. (45) 

B pesYJIbTaTe MH rro.JIy~ OROH't1aTe~HOe BHp~eHKe ,n.JIR ~YHKUKoHaJIbHOrO 

Jl:~Terpa~a B aKCJl:a~Hoft KanJ'IÓpOBKe 

z =- Z,J"::;' NJdtFd'll7d'fA/,Q 8'fA.J{~)]I( (46) 
~~	 72 

I ~o/Jf i s f A;t,l + ~Ic/r,r /'~A/, + iifiDl) +(2;1)-') lilJ' 

r,ne, ,/6:=:.eX!! ~ a,' Al j - MaTpnua nepexona OT RY~OHOBCROH 
R aRCJl:aJIbHoft Ka.JIMÓpOBRe,·~ 3,neCb rrpR rrO.JIY'tieHl'Il'I ~OpMy~ (46) óan OT

6pomeH BTOpOft ~eH B rrpaBoft 'tiaCTH ~oPMY.JIH (45),KOTOpHfi H~ M9HR8T rro
JI1DcHYIl ocoõeuaocvs o.n;Ho~aCTJl:lffioft ~YHKIUm: I'paaa rJIIOOHa/3/ . B TO xe 
BpeMH Mil OCTaBHJIR B ~eHax c ~epMROHHHMR l'ICTOqnRKa~ Ra~ópOBo~oe 
rrpeoÓpa30BaHHe.yq9T KOToporo BOCCTaHaBllRBa8T rrPiBHJIbHHe aHa.JIHTJl:~eCKHe 

CBO~CTBa O~O~aCTJl:'t1HHX ~epMJl:OHHHX rrporraraTopOB I5/. 

~crrO~b3YR ~YHKUHoHanbHH:tt HHTerpaJI (46),rrO.JIy't1l'IM c~e.ny~ee BHp~e

HlIe ~ rJilOOHHOrO rrporraraTopa c lIMIIY~bCOM 

( I. 

;j ?'I a6( - i ~J 9/1 /Jy - ~1v -lo /} ~ ~ 9v j r: (47) 
~ . -'1tv 1)::: 9J !~Y

(hfJ 09)2., I 
.... 

rne a	 ::: (OJ e.J ) 
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3aKJIIO-qeIme 
B padOTe dH~ paCCMOTpeH MeTO~. KaHOHn~eCKOrO KBaHTOBaREH Heade~e

ITo~cTaBJUUI (IT.6) B <IT.5), saren ~eM CJiMMeTpl'I3alJ;:HIO Me1K,I]y Fei'(Z) cBO~ Teopnx,ocHoBaHHOH Ha HBHOM pemeHEE ypaBHeHHH CBH3R K Bydope Ka

~6pOBO~HO-MHBap~aHTHHX rrepeMeHHHX. ~HHHI rro~xo~ COBrr~aeT c pe~TR ~1 »r,» = -;;1~ d.J{~-,t - //~), I10~1fIIIM
 

(IT.?)
BRCTCKft KOBap~aHTHUM OrrepaTOpHRM KBaHTOnaflEeM illB~Hrepa ~ OdOCHOBHBaeT ..JIL:::: Fo,,~ r:;r) • E / ai .J) lJ'/ K) ~ /

Caa -6Q ,ero Ka~dpOBO~Hyro EHBap:naHTHOCTn. ITocTpoeH COOTBeTcTByromxfi 8TOM,y KaHO
AHa~orn~o BH1fIIIc~eTCH -qeTBepToe c~araeMoe B (IT.4). B peSYXnTaTe ~lli}m~eCKOMY KBaHToBa~ro WYH}~OHa~H~ EHTerpa~ c y-qeTOM rrpo6~eMH yrro


PMOlIRBamm orrepaTopOB B raMf[~nTOHJfaHe. ITOKaSaHO, ~TO pe~TJlB],[CTCKOfi rrO~~M OKOH-qaTe~bHoe BHpaxeHJle ~nrr KOMMyTaTopa (IT.I)
 

KOBapJIaHTHOCTJI oraexaer Be"fureBcKoe yrrOp.H,IJ;O'tlJIBaHJIe narrpaaeauocreã ;
 '[I=.. q ~".7 c::t "".l X 7\ e 
t ~i (~ro,(' fj')j::; PiJ~' (X).~ ; dA' .l)(;r;x) 11 - ~/6(' d/ ~{~JI}. F (".iIT.8)

ITO~OdHO paCCMOTpeH rrepexo~ K aKCJI~nHOn Ka~6pOBKe JI pemeHKe ee rrpod '14 o o QQ; (ji(", 

~eM. BH~CHP1M KOMMYTaTop 
ABTOpH BHpaxaroT 6~aro~apHOCTn B.M.Eap6amoBY, A.B.EWpeMoBy,H.B.ITo~da

/.' [FK~ (~.t;) ~i.f(í'~ t) J)PEHOBY, íI~A. CMOPO,IVrHCKOMY, sa rro~esHbIe odcYJY...neHlffi. (II. 9) 
.c- q "I /q 74 r J 7""co
rir!' (se) = PKA~ - ~~ A,k (-I'.') + ~ é a 6c A,-t' tít) Ae é~). 

ITpe~CTaBJlM <IT.9) B B~~ 
ITpUOJKeHlIe 

t' [ ~e(:c), ~lr,)J= /J~fAl (~J-, Pó,t'r,.)]-,,1. fA:~Jl),,z:;,fl'j')J+( )
IT.IO 

BH~C~M KOMMYTaTOp . -+ t'~cd r A:c(~) -17"if(.l:)J ~/Jtj)],,: r r:o:(:z.."fJ./ FtJ!f,-:i)] , (IT.I) 
a ITepBoe E BTopoe cnaraeMHe Bg~C~TCH c rroMombro 'KoMMYTaTopa (35), no

ITpe~cTaBJIM oneparop Fei B BJi;n;e 
crr8~ee ~aaMoe paBHH8TCH 

- J. J ....,.., 7,/ J:' cc I7\. ~}AT~Fo/{x) = FtJ1(;r) - di/qrX ) , (IT.2) 111. =faceldkl' de d (x -,1JAt (:t)+ cqc'; ~ ...v(x'j')c't Dl e co-» 

T r ','f(xj = -L ( ? AI( (xJX F"tJ/r:' (x) + fi'J (X)..;, + Eqccl lJ.t,' lr~,t ~"'1 (.r'-r1-t) A;~J(J +~c~ A:r:rx) fJc!cZJéX')'{6 ~~,.tt, (IT. II)ur.a )'l7'c 
IIO,If.CTB.ID1B <IT.II) B (IT.IO), HaXO,!I,JlM CJIe~Kmee BHpa]KeHJIe:

HcrrO~3YH (IT.2) , rrepeITHllieM <IT.I) B c~e~Dmel ~pMe : 
.['.. ~ J '1 7Q li 17 ,[ '\;.(1 11 '\ #,1 J )17

t r;,' (X)I F;,x r,) ::: I ~i r~), P;;I( (fJJ .". J. q';J C;JC).J C'x:r e:t-'J- t'!~;(%~ ~lr,)l:: (Vf~i- 77/'$"Â:/)~J~"'-t:J+~t:Ic ~:r:dJC)(tJ;i~,(ll.I2) 
'[ TI? "'I "J 'f" rI I (ll.4)

-I. ~,' (.x)./ OI::/ Çj'J - I d,:III(~).1 F ex Ç,) , 

Ilepsoe cxaraeaoe pasao HY~ro. sropoe CJI81'8eMoe .fIBJIjJeTCH He'tleTHoí! WHK TIHTepaTypa
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H3naTenbCKHH oTnen 06benHHe"Horo HHCTHTYTa RnepHb~ HccnenosaHH~ 

HryeH CyaH XaH, nepByWHH B.H. 
OnepaTOpHOe OOOCHOBaHHe ~YHKQHOHaiTbHOrO 
HHTerparra B HeaoeneBOH KaiTHOPOBO~HOH TeopHH 

P2-86-645 

CTpOHTCH ~YHKQHOHaiTbHhlH HHTerparr, COOTBeTCTBY~HH penHTH
BHCTCKH KOBapHaHTHOH CXeMe KaHOHHqeCKOro KBaHTOBaHHH Heaoene
BOH TeopHH. OcHOBHoe BHHMaHHe YAeneHo npooneMe ynopHAO~BaHHH 
onepaTOpOB B raMHnbTOHHaHe H He3aBHCHMOCTH HHTerparra OT BhlOOpa 
KaiTHOpOBKH nepeMeHHhlX HHTerpHpOBaHHH. iloKa3aHO, ~TO penHTH
BHCTCKOH KOBapHaHTHOCTH OTBe~aeT BeRrreBCKOe YllOPHAO~HBaHHe Ha
llPH~eHHOCTeH. ilOAPOOHO paCCMaTpHBaeTCH nepeXOA K aKCHarrbHOH 
KarrHopoBKe H peweHHe ee npooneM. 

PaooTa BbmonHeHa B llaoopaTOpHH TeopeTH~ecKoH ~H3HKH OIDIH. 

llpenpHHT Ofue.o;HHeHHoro HHCTHryra J1AepHbiX Hccne.o;oBllHHH. lly6Ha 1986 

llepeBOA O.C.BHHOrpaAOBOH 

Nguyen Suan Han, Pervushin V.N. 
On Operator Foundation of Functional Integral 
in Non-Abelian Gauge Theory 

P2-86-645 

A part integral is constructed which corresponds to a re
lativistically covariant scheme of canonical quantization 
of a non-Abelian theory. A special attention is paid to the 
problem of ordering of operators in the Hamiltonian and of the 
integral independence of the choice of gauge of integration 
variables. It is shown that the Weyl ordering of strengths cor 
responds to the relativistic covariance. Transition to the axi 
al gauge and associated problems are considered. 

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