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Y'teHhlH ce~~:peTapL 
cne~:.~uammnpoaaHHoro CoseTa 

KaHp;Hp;aT <j>lm.-MaT. HayJ: s1~u 

OBm;A.H XAPAKTEPMCTMKA 

AKTYaJihHOCTb TeMbl ;u;uccepTa:u;uu. 

0Korro p;Bap;u;aTu rreT Hanap; KoyrrMeHoM 

leman, E.Weinberg, Radiative corrections as 

neous symmetry breaking, Phys.Rev., 1973, I 
6biJIO ycTaHoBrreHo, ~To pap;uau;uoHHbie rrorrpru 

CITOHTaHHOMY HapyweHHIO CHMMeTpHH (SSB) 

KBaDIIKJiaccu~ecxoe ( ;o;peBecHoe) rrpu6rrn2Keru 

Koro HapyweHHJI. 
Ilpu6mm:uTeJibHO B TO :IKe BpeMJI K:up:IKH 

(,I(.A. K:up:IKHMu;, Mol{eJib BairH6epra II rop.JI' 

)K8T<P, 1972, T. 15, No.12, c.745-748; A.D.l 

in gauge theories and cosmology, Rep.Prog.P 

p. 389-437), ~TO B HeKOTOpbiX TeOpM.IIX ITOJIJI < 
rrpu HyrreBoii TeMrrepaType, c pocTOM TeMrrepa 

cTaHOBJieHMe cuMMeTpuu (eM. TaK:IKe (R. Su, 1 
solutions of the (1 + 1 )-dimensional real ¢>4 fie] 
J.Phys., 1983, A16,No.ll,p.2445-2456; B .A. < 
8ppeKThl, o6ycJIOBJieHHbie KOHe'IHbiMif rJHa'Ie 

XHMJf'IeCKOrO llOTeHI.{JfaJJa, B HeKOTOpbiX !{BJ 

pn.Jix, TM<P, 1987, T.73, No.3, c.393-407; I. 
finite temperature: Gaussian effective potenti; 

1986, B169, No.2&3, p.264-270)) 

HHa~e roBopJI, oKanarrocb, ~To KBaHTOB< 

rrap;aroT CJIO:IKHOH <f>anoBOH ( BaKyyMHOii) CTf 

p;eJieHHbiX ::JHa~eHMJIX KOHCTaHT CBJI::JM M TeM· 

rrpoucxop;uTb <f>anoBbie rrepexop;hl. 
,I(arrbHeiiwuii rrporpecc B uccrrep;oBaHim q 

rreBhlX CMCTeM CBJI::JaH C pa:3BMTUeM Herrep1 

BHnMaHMe B ocHOBHOM cocpep;oTo~unoch Hac. 

rrHpHoro rroJIJI 

L(x) = ~cp(x ) (o- m 2
) cp(x)

L(x) = ~cp(x) ( D + ~m2) cp(x) 
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OBIIJ:A.H XAP AKTEPMCTMKA P ABOTbi. 
.t; . 

AK;yanbHOCTb 'J:'eMbi ~nccepTa~:u::u:. 
OKano ~Bap;~aTU neT Hanap; KoynM~~OM ll BaiiH6eproM ~cs.Co

leman, E.Weinberg, Radiative corrections as the origin of sponta
neous symmet'ry breaking,· Phys.Rev:, 1973,. Di,.No.6, p:1?88-1910) 
6biJIO ycTaHOBneHo, 'ITO pap;iia~UOHHbie norrpaBKll MOryT IIpiiBO)J;HT:Q K 
CIIOHTaHHOMY HapymeHIIIO CIIMMeTpim (SSB) B Teopmrx, B KOTOpbiX 
KBa:JIIKnaccii'Ieckoe (gpeBecHoe) npir6mnKemre He rioKa:JhlBaeT . Ta- · 
KOrO HapymeHIUI. ; r .. . • 

Ilpii6nm:mTenbHO B TO )Ke BpeMJI Knp)KHII~ n JIImp;e no~ananii 
· (J(.A. KI!p:~~mir~, Mol{elib Baii:H6epra II ropz'IM BCeJie;_HaJI, IliicbMa 

)K8T<P, 1972, T. 15, No.i2, c.745-748i A::D.Linde,Phasetransitions 
in gauge 'tb~ori~s and cosm~logy, Rep.P~og:Phys.~·-1979, v.42, No.3,. 
p.· 389-437); 'ITO B 'HeK(:>Tophlx TeopnJix rronJI c SSB, rrocTynnpyeMbiM 
IIpll HyneBOH TeMIIepaType, C pOCTOM TeMIIepaTypbl IIpOIICXO)J;IIT BOC
CTaHOBneHHe CIIMMeTpliii {eM. TaK)Ke (R. Su, P. Bi;;G.Ni;'Theso.Jiton. 
solutions of the {1 + 1 )'-dimensional real </J4

. field at finite temperature, 
J.Phys.,J983;Al6,No.ll,p;2445-2456; B.A. OcunoB, B:K. <Pep;nHIIH:,' 
8ppeKTbi, o6yc1IOB1IeHHhle_KOHe'IHbiMII OHa'IeHiiJIMif TeMrrepaTypbi li 

'·. ' - • - •• '• • < 

XliMII'IeCKOTO IIOTeH.qJiaJia, B HeiWTOpbiX' l{ByMepHbiX IIOliCBbiX TeO-
pnzx, ,TM<I>; 1987, T~73; No.3, c.393-407; I.Roditi, Sca:lar-tields at 
finite' temperature: 'Gaussian effective potential approach, Phys:.Lett., 
1986, Bl69, No.2&3, p.264-270)) . ' . --

JIHa'Ie: roBopJI, OKa:JaiTOCb; 'ITO KBaHTOBononeBbie CIICTeMbi o6-
nap;aroT, cno)Kl!oii <f>an~rioii ( BaKyyMHoi'r) cTpyKTypoii, II np~i- onpe~ . 
p;eneHHbiX oHa'IeHnJix':KoHcTaHT cBnnn u TeMnepaTypbr·B lii!x ·MoryT 
rrpoucxop;uTb <f>anoBbie nepexop;bi; ·· •, • . · · .··. · 

. · J(anl,m!iimuii riporpecc ~B uccnegomtHrul·<f>anoBoii cTpyKTYPb~ no::. 
neBbi~ CIICTeM -CBJII3aH c: panBIITIIeM HenepTyp6aTIIBHbiX Me_T~)J;OB. 
BHIIMaHneB ocHOBHOM coq)ep;oTo'IImocb ~a cnep;yro~iix 'Teo!m5rx cKa:.. 
nJipHoro IIOnJI 

.• 
; ; .L(x)~ :;,,~~(~)(P ~ in2

) ~(i)- ~~4(~)'; 
I .• . . ...... ' . 

;~ · L.(x) . . : ~rn(. x).:·(.(] +' !_m2) r.n(x): :- fLrn4 (, x) · . 
" . 27" .. 2 T' 47" ' 

; ' ).. . . -

r;;·~~--;.., .. ~:;::~,.~~~~·:.~~;~~:. ~-1 

B
,~htT;.,.~~ .. !lt:~.l''"··"'., 

~3!;1:1{ i;!CC:i;·;J!JNl',l;~' • 

\iMSJifTtOTEKfi. ·, 
'. . ~ '.' ·.~'~- .~ ... 

{1) 

(2) 



L(x) = ~~~i(;) (o~ ~2};~(x)- ~·(~~;ex))?· (3) 
I , .· I 

B npocTpaHCTBe-BpeMeHu Ra npii KOHe"moii n HyJieBoii Te:~vmepaType 
T. 3p;ech x = (x, t). 
· Ecmi 6enpanMepHhle rrapaMeTphl 

g .. ·. T 
G= II e=-

27rm4-d,.~' m 
• 

p;ocTaTO"'HO MaJihi, TO B KBaHTOBo:ii Teopuu narpaH:amaHhi (1) II (3) 
OIIIIChiBaiOT. CIIMMeTpii"'HOC B3aiiMOp;eiiCTBIIe,. a JiarpaH:iKIIaH ( 2) CO
OTBeTCTByeT _CIIOHTaHHO·HapyiiieHHOIT CliMMCTpiiii. 

CKanHpHhie :nonH nrparoT · <J>y:H:p;aMeHTa1IhHyro ponh 'a·· ep;n
HhiX TeOpiiHX CJia6biX, CIIJihHhiX II :JJieKTpOMarHIITHhiX. imaiiMOp;eii:-

. cTimii:. Ilo eBoe:ii MaTeMaTII"'ecimii CTPYI<Typeft Teoprm :JTIIX no: 

JICH npo~e .TeOpiiii CIIIIHOpH~IX· IIJIII BeKTOpHhiX IIOJICiui. BMeCTe C 
TCM,. MCXaHII3Mhi )J;IIHaMU"'eCKOII nepeCTpOiuii(l! OCHOBHOrO COCT05.1HII5.1, 
npncy~ne CI<aJIHpHhiM·MO)J;CJIHM, npncyTCTBYIOT II B peaJIIICTII"ICCKIIX 

"'eThipex:MepHhlx 'I'eopn.irx · nonH· Bee :JTo genaeT Mop;enu (1:_;_3) 
npiiBJieKaTeJihHhlMU (rrpOCThiMII, •HO HCTpiiBUaJihHhiMII). o6I>ei<TaMII . 
IICCJiep;OBaHI15.1 )J;IIHaMII"'eCKOH nepecTpOHIGI BaKyyMa. ~ 

B paMI<ax KoHcTpyKTIIBHorr I<BaHTOBOII Teopuii noJIH (KTII) CairMo
HoM uTpu<J><f>nT-~oM (B. Simon, R. Griffitths, The ( ¢4 )2 field theory 

as a classical Ising model; Comm. Math. Phys., 1973; :vot33,· No.2, 
p.145-164), DmMoM n,Il;:ti<a<f><J>e (J. Glimm, A. Jaffe; <P~ quantum field 
model in •the single~ phase region: differentiability. of th~ inass and 

bounds on critical exponents,, Phys.R~v., 1975,:DlO,:No.2, .p.536-

539), M~K Bpaii:eiioM n PoneHoM (0. Me Bryari, J, Rosen, Existence 
ofthe. critical point in ¢4 -field tl1eory, Comm. Math .. Phys:, 1976, 

. vol.51, No.2, p.9'7-106) p;oKanaH pHp;.TeopeM, KOTOphie ycraHaBmi.,. 

BaiOT cy~eCTBOBaHIIC <f>anoBoro rrepexop;a:B )J;BYX- II.TpexMepHhiX~4 

Teopimx _noJIH rrpu HyneBOII TeMrrepaType. B ~ToM nop;xop;e He yp;a-

. liOCh IIOJIY"'IITh KaK6H-JIII60 IIH<J>opMaD;IIII 0 KpiiTII'H~CIWM 3Ha"!eHIIII 

KO?CTaHThl CB5.13II IIJIII 5.1BHO HaiiTII 3aBIICIIMOCTh MaCChi II napaMeT- · 
pa I10p5.1p;Ka OT KOHCTaHThi CBH3II. 

B Bapuan;noHHOM nop;xop;e rrpii6mnr-:eHHO Haiip;eHhl :KpiiTl~"'ecKIIe · • · 
3Ha"'CHII5.1 KOHCTaHThi CB5.13II II TCMnepaTyphi, 3aBIICIIMOCTh MaCChi II 
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napa1,H~Tpa -~Op5.1p;Ka (KOH)J;CHCaTa) OT KOHCTaHThl CBH3II II TeMrrepa
Typhl B panmi"!HhiX TeopiiHX cm.mp;eiTCTBYIO~ero CKaJIHpHoro IIOJI5.1. 

Ilonnn II PnT"'eJI?M · (L. Polli, U. Ritchel, Second-order phase transi
tion in.>.¢~ with no~gaussian variational approrima.tion, Phys.Lett.'; 

l9.89, 2_21B, No.1, p.44-48) B (~4 )2-Teopiiii nony"'eH.<J>a:3oBhiii.ne:- · 
pcxop; BTOporo pop;n;, KaK :JTO II .npep;CI(a:JhiBaiOT ynoMHHYThle Bbiiiie 

T,eOpeMhi. , . . . . . .. · . • • 
. · ' B~ecTe. c TeM, Bapuan;uoHHble MeTop;b~ HenpnMeimMhl; e.cmi B 

Teopnn IIMeiOTCH pacxop;n:~vrocTu B.BhlCIIIIIX nopsrp;KaxTB (R:P. Feyn~
m~ri, Difficulties in applying th~ var1ationalprincipleto quant~m field 
tlwoTie8, in ~roseeciings of the,Int~niational Workshop: Variational 

~ ' ' \ ~ ' ,> - > " •• ... ; ' • ' ' 

Calculatimis in Quantum Field Theory, eds L.Polley and D.Pottinger, 
World Scientific, Singapore, 1988). Ilome. hepeHopMnpoBKII ocH<)-

- ' ' , ' ' " '~ '-·: • ' < • • • ' • ~. 

BHoe Hepa.BeHcTrio Bapnan;noHHoro. nop;xop;a: 

i' ':U~j(<P)='lliin·<·¥1HI¢.> •?_· Ue~J(<p( 
·.'. i ., ··. ·. ' •. .p·. ' . ·.• ,,, ,:, ·:. ~. ' ' i ' • • . •. c 

. 1 0 (4) 

o:KanhiBaeTcH · Gecnorrenii~M, T .. K: 'Y<P~pad;~~IrMbcTu Bapuan;uoHHoi'I 

. on;eHI(f-I ·U~ f 'II T~~IH?r;o,:J<}l<f>cKTIIBHOro IIOTeHtinana C!ei f . pa~:mii"'Hhl, 
n," i cnep;oBa Tenhiioi p'anHun;a 'MeJKgy u~ f. II .. u ef f ' 6ecKOHe"'HO BCJIIIKa 

· .( J. Wudka1 Vari_ational calculations andxenormalization, · Phys.Rev., 
-1988, ·037~'}~6.6,::J>'.1464-:l471).'.'·frpyra:sr :·npo6~eM~ .. ~~srnaHa,·c -~e" 
Bo3i1oJKH:oc.f~~ KOHTp~'rrn'poBh'Th To~n!o~~h-~nnpoKci~~an;n~I B. Bapn
an;noHHo~ MeTop;e p;a)i~e ·~· TOM cny"''a:e, .. K~ri~ iit;paBeHcT~~ .( 4). npn-

. MCHmro:(~:Munoz~Ta:pia; 'J:Ta.ron,·R.Tai:rach; .The uncertainty of 
tlw .Gaussian effective potcntial,.Jiit:J .Mod.Phys.-, .:1988,·A3, No.9, 

p.2a3~2165r ·=·· i .. -.. (' •. 

. · B,cBHnu,c.; :Jii!M itKTYaJ!hHhiM,HBJIRCTCH panBIITne MCTO)J;OB IICCJie

p;oBa.HIIH <J>anoBoii cTpiKTyph,r _II cnJihHOII cBnnu.B · K.T.II, ironBonsrro
~iix y"'nT~miT:b nepeHopivmpc)~KY 'B Bhiclllnx nopHp;:Kax Ii KOHTpomx-
poBaTh TO"!HbCT~ a~npm(~II~Ian;nii/\·: \ '.:. . ;. '. 1 .: • , '. 

,I1;pyrmu1 IIHTepecHml o6iiacThroi'ncciiep;oBa:Hiie KoTopm'i: rionBommo 

. 6hl ny"Irne rroiiHTh crim'i:cTBa MHornx <J>unn"'ecKux cncTeM (pHp; nap;a"' 
B <f>ImiiKe KOH)J;CHCIIpOBruiHoro "cocTOHHiiri; Imapi(-rJIIOC>IiHasr II~~Ma II 
T.p;.), HBJI.HeTCH KTII rrpn KOHC"IHOIT ';1-'etmepaType. IIony"IeHne <J>a-

!' .• . --·( · .... · . 

30BhlX. p;IIarpaMM )J;JIH pa3JIII'IHhiX MO)J;CJICII IIOMOraeT _.BhiHBIITh ;D;II-
HaMII'ICCI\IIC 3aKOHOMepHoc;ii. <J>opMIIpOBa.HI~H · qcHOBHOl::o. COCTOHHIIH. 

• < ' • • ' • • • • ~- '. 

KBaHTOBOIIOliCBhlX CIICTCM Ilpii I1pOII3BOllhHhiX KOHCTaHTe CBH3II II 
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TeMnepaType. 

QeJIH H OaAaqu HCCJie~oBaHHB. _ 

B pa6oTe npecrrep;oBaniich cn'egyroi.IJ;n~ ~erru. 1) Cq)opMyrrxipr;maTh 
MeTop; nccrrep;oBaHIHI <PanoBoii cTpyKTyphr n crmhHou cBxml:' 'a'· cp~ 
Teopnii ( d :::; 4), Y'IIIThiBaloi.IJ;ni'r cTpyKTYPY nepeHopuupoBKII B Bhrc~ 
WIIX nopHp;KaX TCOpiUI BOnMy~eHIIII, IT03BOJIHIDI.IJ;IIII KOHTpomrpo'BaTb 

TO"'HOCTh annpOKCIIMa~IUI ~~ B npep;err~ CIIJihHOll CB5I3II npounBci~UTh 
Bhi"'IICJICHIIn·no Teopiur :Bi:mMyi.IJ;eHii:ii: c n<P<PeKTIIBHOil. KOHCTaHTdr 
cBnnii. 2) Mccrrep;oBa'rh <PaaoByro 1 cTpyKTy'p'y r.p~ Teoprm;npu ripo., 
IInBOJihHhiX KOHCTaHTC CBH3II II T~MriepaType. 3) Ilny"UITh BrrhnHII~ 
Y<t>.:.pacxop;uMocTe.ii <P~ Mop;err~ lia <Pop~mpo:BaHIIe ~·e '(pan.' 

'1 !' ' ~ . ' 

,l];mi nToro noTpe6oBa:rioch p~wn~h'crrci~YIOI.IJ;II~·na'ga~rir.. · 
' f" ~ ( ;- ' ~~ • ~-

1. 06o6I.IJ;IITh MCTOf]; KaHOHII''ICCKIIX npeo6panoBaHIIII, IICllOJibn~- . 
BaHHhiiUI B pa6oT~- (G\i'.Efimoy,' On ·a pll~~e ~tz:ucture of a. t1"o-. 

'2 2' ... ' . " . . ' ' " ' . ' ., 
dimensional,(r.p) fi.eld theory, InLJ :Mod .•. Phys., 1989, f\.4,. 
'No~18, p.4977) B npnMeHCHI;II;K p;ByMep_HOII,(cp2 )~ MOf];CJI~I,·Ha 
. crry~aii d > 2 Ii Ha,KT,ll-c~~T~~fhinpir KOHC"'~9IITCMrrepaType.: 

c ; ;; <; ' • ' '' ~ "'' ·' ' • • '. • ,, ~- ~ • - : > • ' •• ,' • 

2.·· Bim~cTn ·u • pe'wnTh ypa~meHmi; ~~n~~~iaiOI.IJ;;re <P~'nhi ~y~e~rl~~. 
peHopMripyeMou·'~(rn~:reopm:r ~1m ilyneBoi'r (d ~- 3,' JV' ~ 1)ir 
Kmre"!Hoii ((I' · :2,·3~~ J! ;;·1y T~MriepaTyp~·.:' ·> · ·. 

. :-~···· :-:;: ·~::;~- r· ':•.~'-~'\ :.:,.~ ;~.--";, 
·. ~' . 

3. , YcTaHOBIITh cooTBCTcT:Bue MC:iKp;y. KaHoHn-..iecKIIMII tl: pcHopM

rpynrroBhiMII .· npeo6panosaH:nHMII. BI>mecTil··ir 'iitcrrep;oi3aT~\ · 
ypasHeHIIH, onuchmaroi.IJ;IIC '<Panosyro cTpyKTYPY ~IeT:brpexM~p
Hoi'r r.p4-TeOpiiii B · TCpMUHaX peHOpMrpyrrnOBhrX KOn.<P<Pir~IICH-

' TOB {3 -II 'Ym· . ' ·'·' ·· .!! 

< ' 2 • ~ 0 ~ ., 0 ":. "• A "-"~ : • 0 1"• "'" ~ 

: 4. Mccrrep;oBaTh cTa6ImhHOCTh rrorry"'eHHhiX penyrrhTaTbJ3 OTHOCII-. 

T_CJihHO. Bhi6opa .. CXCMhl · nepCJ:IOpMIIpOBKII. 

HayqmlH HOBHOHa H n~~~~Hqe~Krui.IJ;eHHOCTh 
L llpep;JIO)I(C~ MCTOf]; xrccnep;osaimH pe4-:~ini CIIJihHOll CBHI:m II <Pa

nosoii cTpyi<Typl,r rrepeHopi.mpyeMhrx· Te~pni'I caMop;eucTByro
~ero CKanHpH<)ro IIOJIH npii .ripOII3BOJihHhiX KoiJcTaHTC CBH3II · 

• "r .•. ~: ,. ,. • 
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3. HoKanaHo, "'TO; B ;pexMepH~ii :O(N)-~HBapmtHT.Hoii (<p-)2
-

Mop;emi B npep;erre crra6oil ( G ~- 1) II. ciiJihHoii: csimii ( G: ~ 1) 
peanrmyiOTCH CIIMMCTpii"'HhiC <Panhl C panHhiMII MaCCaMII . 

4. llony"'CHhi . II. IICCJICf];OBaHbi . ypaBHCHIIH, • .. OlliiCbiBaiO-
·~IIe panrru~Hhle rrp~p;cTaBrreHi!H ~CThlp~MepHoii: ~4-Mop;errnB. 
TCpMIIHax peHOpMrpymiOBhiX <l>YHK~IIH {3 II Jm· .. 

5. CucTeMaTu-.iecKn Iiccrrep;osalia porrh YCt>-p~cxop;IIMocieii B 
<PopMIIpOBalllni <Pan' ( HeaKBiiBMCHTHbiX ; npeA~TaBneHIIU) 
TeopiiR' · r.p4 npn np6IInaorrb:ffi.Ix . KOHCTaHT~ · CBHn~ II 
TeMnepaType. · :: · 

6. llorryqeHh! raMIIJihTOHIIaHhi, OIIIIChiBaiOI.IJ;IIC KBRHTOBhiC MOf];CJIII 

(1..:.3) B npep;erre CIIJihHoii CBHnn ( G ~ 1 ). . 

. HpaKTII"'CCKM ~eHHOCTh penyrrhTaTOB. 
MexaHII3Mhi nepecTpOIIKII OCHOBHOro COCTOHHIIH, nccrrep;oBirnHhle 

B pa6oTe, . MO~YT 'HaHTII npiiM~HCHIIC npii . aHaJIIIDC pe~CTII"'CCKIIX 
KBaHTOBOllOJICBhiX TeOpiiH ( MOf];CJIII BCJIIIKOro o6bep;IIHCHIIH, CTaH~apT
HaH TCOpiiH 9JICKTpOMarHIITHhiX II CJia6hiX B3aiiMOf);eHCTB_IIH), T.K. CKa

rrHpHbiC IIOJIH urparoT <l>JHp;aMCHTaJihHyro pOJ!h BTaKIIX'Teopi!HX. 
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IJpe)l;JIO)KCHHM MO~II<PHKa~IISI MCTO)l;~ I~~HOHII~CCKIIX npeo6pano
BaHIIll nerKo o6o6~aeTcsr :Ha Teopnu BCKTOpHbiX xi cmiHop:Hhix noneii 
II MO)KCT HCnOJih:JOBaTb~SI )l;~SI Imy..Jemm pe)KIIMa CIIJihHOI~- CBfi:JU II 
<PanoBoii cTpyKTyphi TaKiix ·:reopuii. , · · _ _ 

Cnoco6 onpegeneHim B SIBHOM Bilge na~IicnMOCTH M:acchl, :l<P<PeK
TIIBHOH KOHCTaHTbi ~BSI:JII 11 napaMeTpa nopsrgKa 0; TCfdnepaTyphl II 
KOHCTaHThl CBSI:JII MO)KCT npiiMCHS!TbCSI npn IICCJIC)l;OBaHIIl:l peanbHblX 
CIICTCM B <Pu:JIIKC KOIIgeHcupoBaHHblX ~OCT05IHHii. . . . 

ThMIIIThTOH¥IaHhl, omrchiBaio~ue cucTeMhi (1-3) B p_ e)KUM~ cunh-. -' ' ,, ·- -~ ., 

Hoii cBSI:JII G ~ 1, gonyc:KaiOT nepTyp6aT.IIBHhie pannmKeHxm_ no 

:3<P<P~KTIIBHOii KOH~TaHT~ C~5I3~r. G ef iG' 0) -~ 1, ~TO npegc'I'a,nmieT 
npaKTII~ecKI:III irliiejiec. · " · · · . ' · · · · - · 

Anpooa~:u:JI paooTbl 
PenynhTaTbi Heo~HoKpaTHO goK.nagi,~Bamrch_ H~ TeopeTn~ecKIIX 

ceMuHapax JIT<t> OIUUI 1:1 MaTeMaTI:r~ecKoro oTgene:HnH. Me)KgyHa
pogHoro It;eHTpa TeopeTI:r~ecKoi'r <l>ImiiKII (TpnecT, IiTamm), Ha 4-
i'r Me)KgyHapogHoii, KoH<PepeH~uu • !' <PyHI(~rwnanbRbii'i · IIHTer.pan oT 
meVgo Me V"'(TYT~IIHr,· repMaHIIH, 18~21~ MM 1992 r.).. ·.- '. 

llyon:u:Ka~:u::u: . _ . 
OcH:oBHhle penynhTaTbi guccep~a:~nu'any6m~xmBaHhi B- 5 'ne'"HtT-

Hhixpa6oT~x. ·. · ->.' ,.. ·· · . . . . 
1' 

. CTpyKTypa :u: oo'beM paooThi. . _ 
,IJ;uccepTa0;1rn cocTOIIT u'o BBegeHI:IH, ~eTbipex rnaB, npunmKeHnsr 

II :JaKJIID~·CHl:ISI o6~UM. 06'beMo},f' 118 CTpaHn~; BKJilO'laJI 26 p~cyHKOB, 
ogHy T~6mrey 'n cn:iicoK ~uTupo:B~~Hoi:I mrTepaTyphinn t)S Hanmi.Iiuii. 

.. 

•. :•' 

6 

.T 
1 
I 

-..(} 

I 

·:KPATKOE CO,IJ;EP)I{AHHE PABOTbl ", 

Bo BBCACHHH o~ep~eH Kpyr nccnegyeMb!X npo6neM, C)l;eJiaH o6-
nop HenepTyp6aTI:IBHhlx MeTogo:B ~my~emm Ba.KYYMHoii cTpYKTYPhl. 
noneBhlx cucTeM,- KpaTKO c<PopMynnpoBaHhl ucrion:bnyeMhlii :MeTog n 
penynhTaThl, nony~xcHHhle B gl'rccepTa~im: IIpusegeHo cogep)Kamre 
no·rnaBaM. 

. B riepBOH rnaae o6ocHOBaH ~~ nocneg~BaTeJibHO c~~p~ynupo-. . . " . . . . ) . ·- . . . .. 

:Bail MeTog KaHOHII'IecKnx npeo6panoBaHnii B KTII: . _ _ . · 
B §L1 KpaTKo imnaraiOTcsr MeT~g KaHoHn'lecKoro KBaHToBa:nnsr 

II npoqegypa nocip~eHiiH S-MaTpii~hl B npegerre cna6oi'r CBSI:JH, liB,-
JISIIOigliCCll OTnpaBHOH TO~Koi'r IICCJIC)l;()Ba~~lll.. _ . . . . 

§1:2 rrocBsillieH peHOJU•t~pynne, iJ~. $opM~;IDM. K9~()pbii ~y~e7. 
cT:BeHHo onupaeTcsr · ucnon~ye~~ii B pa6oTe Me Tog:__ _. _ · · 

B §1.3 o6cy)KgaeTCH BnaxiMOCBHnb npo6neMi.x ~TpyxTyphi ~aKyyMa 
Ki3aHTOBononeBOH Cl:ICTeMbi II YHIITapHO HC:l:KBIIBaJICHTHhiX npegcTaBJie
HIIH KaHoHu~ecKxrx KOMMYT~noHHhiX c~oTHm:iiemrii,- paccM(:>Tpem.i: 
ilal16onee xapaKTepHhle npnMepbi HroKBxl'saneHTHhlX npegcTasneHnii 
( cgBur noJIJI -Ha c-~ucno, nepexoA K HOBon }.Htcce, MacwT~6Iioe npe-

o6panoBaime ). . ? _ • _ _ _ •. _ • _ • _ , 

. B §1A pannii'IHbiC acn~KTbl .KB~TOBaHil~, HeaKBUBaneHTHbiX npeg
CTa.Bneimii;· KaHoHil'"xecKnx ·npeo6pru3oBaHiri'r 'll peHopMrpynnht:, M<>
-TimnpyiD~ue MeTo~ KliHOHII'"IecKirx npeo6panoBaimi'r B KTII, o6'b
eguHeHhi B nocnegoBaTeHbHOH <Pop:MynnpOBKe aTor.o MeToga. CyTb 
noAxoga cocTOIIT B KoM6irlr~inr' gByx · w~Togoa£ K~oilu~ecKIIX np~7 

· · o6pa:3oBaHuii u peHopMrpynnhl::(Pr). Hgesi TaKoii ·iou6uHaiixixr nc~ 
xog1:rT un·<Pyirga.MeHTan:bHh!x csoii:cTB noK~~~oii KTII:_ HeaKBIIBa
neHTHhlx iipeg'cTasneHI:IH :KaHOHII'"ICC:KIIX. _ KOMMYT~l:IOHHhiX COO~HO:. 
weHnii n Y<I>-pacxogi:IMocTeii.· C <P'xroii.qecKon·· .r~..{Ku·npeHnx~cy~e-

-' - • • > ' '~· > '," ' ". • • • v . < ~ ~~·' :· ·''. ~- '; ··~.. •• < ~ ·, : < '· 

CTBOBaHIIe HffiKBIJBaneHTHbiX npegcTaBJieHIIII.OOHa'laeT;_'ITO Ba.KYYM-' 
:Hoe COCTOSIHUe. He egiiHCTBCHHO. B TO :iKe' ap'<:!.Mx,. )l;II~~~~~ecKaJI. Iie~ 
CTa6n:llhHOCTh B~a CBHnaHa· ~ ·pagnariuoHRhlMh: nonpaBKaMII K 

<Pnnn~ec:KI:IM napaMeTpaM CliCTCMbi. IIepeHopMIIpo:Bxa (R) COOTBeT-
·. CTByeT y~eTy nugupyiO~IIX pagn~UOHHbiX noripaBOK .. Mmlmo 0)1{11".: 
gaTh,' 'ITo R-cTpy'KTypa Mogcnn coAep)KnT ocltoBHYIO ·(no xpai'rHeii 
Mepe. Ka~eCTBCHHYIO) ·uH<PopMa.Iimo ·. 0. ee :Bir.yyMHOii CTPYKType. 
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Cor nacHo aToll: IIHTY,IITIIBHoi'r MOTIIBau;rm' oa ucxo;o;Hyro TO'IKY 
npiiHIIMaeTCH <:Jiep;y~l.l.\ee: . 

• <Paobl npoHBJIHIOTCH :i3 K~IT KaK He3KBIIBaJICHTHhie npe_p;cTaBrre-
HIIH, !~ h 

• ocHOBHaH uii<PopMau;u.n o <PaooBo:i'r cTpyKType Teoprm oano-
•• J .~' • •' • • • • 

)I{CHa B cTpyKType nepeHopMnpoBKII. ., <' '1 

. '' ' .J . ''' ,'• ' 

Ecm1: nepeHopMnpoBaHHM KOHCTaHTa cB.non. G MaJia u TeMnepa-
Typa paima Hynro, To p;im_ ~BaHT~:maH~IH ·~;op;e~ex1 ·(~-3) MmKHo,ixpu
MeHIITh KaHOHWieCKJID rrp6u;ep;ypy B npep;CT<tBITCHiixi <l>oKa: J~JIH "la:

CTIID; c nepeHOpMupo~a~HOH Macc;o:il:. ~- IToc~p-oeHIIC s~~aTfmD;hi 
npep;norraraeT '<P~Kcau;uro, CX~1;1hl' ~~peH~pMIIPO)JKII:' ~h~e~ 3TO ·-~. BI;~y' 
Mbl XOTriM OHaTb, "ITo'rrpep;CTaBJiflCT, cotsOII UO~CBaH .CIICTCMa npii 
gpyni:x ~Ha...{eHIIHX 'G·x~ 0 ripxr'<!>IIKCIIpoBa:fm;):i'r cxei-!~ rrepe-HopMIIpo_B; 
Kn. C<PopMymrpyeM npo6rreMy cnep;y~l.l.\IIM d6panm.r:. · · 

' :·' •• ·' > ·~.; ; '·' :: i' ,-J~-: .·.;. . '~~\ 

n··' 

·' Kaf<~e npe~cTEiBneime KK C HBJIHCTCH irogx~gH~I~!I.~ gnH pa.o~II<IHb!x 
oHa~eHJri!'G I~(}_ u KaKi..n·_cp!mn<IecKaH Kap~l:ma c~o.T~~TCTByeT.aT~MY 
npegcTaaneHuio? . ,, 

IIpu aToM 6me.¥ J!OHif.M,aT~JIOl{ panmPIHbiMrrAmnmn;. c;ncr~Mbl · 
. . ·~·.' :. :·;,·':~ "~ ... , :·.~.-.·" .·· ,'· ,' '·; ~ ''·' ... '' -" .~~. 

HC3KBI!BaJICHTHble np~CTaBJICHIIH, IIMeiOil{IICCH B TeOpiiii l{JIH gaHHbiX 
Gu0 .. 1 

' •• ' :.·· .-,:·.' ·•·· _·· .. ••• •. ··: : 

. 'ArrropnTMII'IecKim ~TopoHaHa~ero ~()p;'xop;a c:Bop;nTcn K crrep;y~-, 
ID;~MY~ .· . . .. .. . . ':·~ ·':.<>. . , . . ·. ,' . . -~ · .. ,:_ , • . 
- ··1~: K,alioHII'!ecKoe KB~~Tb~aiin:e ,Te~piUI,Bh~~9~HH~T~; 13np~gc~~~<;; 

rremui, HMeiO~eM' paayM~yio. ;pxinn.q~~KYID .. IIHT~pirpe~~D;III(; npu G. ~. 
I' lr'(} -.::_,o. Q~~~a ?,~peHOJ)1,f.~l~-?~KU :¥~r~~~~p~~~~~: :~· ,,-~ .. ::: :; .. - :); 1: 

: _2; . C ~?~O,ttii:.ro .. Ka,~.~HW;e~~II~. ~_p~p?P,~~,<?~<l:H_~jL( ~~~Irf .llo~_n ;}I. a; 
c-.'I~~Jio,. M~C~,'I:1;1:6Ho~ IIp_ep(jpaoqB,aHII~, nep~Xc;>A K. II.o~9l!"M~S~e ~D 
B-:Bop;xiT<;:!J Ha6~p-iie33i<J3IIB.~eil.rHhlx.up~ficTa13n~~Iii~ KKC: T~~,.~grq,r;a
MrrrrhToliilaii"iiMeei: "~oppeKieyio;;. <P.~PMY ·s ¥a;}l(p;oM.IJ.a:. ~Tux ,nRep;-_. 
cTaBi:reHu~. 8To.~Ha"n~T, .qTo.,,,, . · ·.; ,, ...• ( · ,... ..·:c: .. 

"" . ' . . • • . • ... "\ .• '~ -" - .• -~ ~ ~! . • .• " '~ ' • ... • 

H ' H~"+ H;+ Hct+:VE;.' 
~~~·(\;' _.··:-:(.... .· :_,_.. ;,:~ •. /·~-~ .. ···->~·:.-1¥ .;' .;:·-.: ' \ ~y t 1 _tl, 

g. 

K 

.! 

~ 
•} 

'· 

l 
i 

i 
I 

\?, 
l ~ ! 

~"' ~

"' ·i 
·r 

,., .. 

3p;ecb Ho -.CTaHp;apTHblll CB06op;HbiH raMIIJibTOHriaH. raMriJihTOHIIaH 
. Bna:HMop;e:il:cTBHH H 1 cop;ep)I{IIT on~paTopbi nomi B cTeneHII 6oJihiii~ 
BTopo:i'r. OnepaTop Hct cop;ep)I{IIT KOHTp'IJieHbl, KOTOpble oripep;en.n
IOTCH Ho II H1 II cooTBeTcTByroi aKBIIBaJieHTHbiM R-cxeMaM Bo Bcex 
npep;cTaBJieHn.nx ( Tpe~oBamre aKBIIBaneH;;Hoc~n R-cxe~ BbiTeKaeT 
n:J caiion llOCTaHOBKll Oap;a'III II llOOBOJIHCT y'IeCTb )J;liHaMIIKY CU
CT~Mhl ·nacpep;cTBoM:'peHop:MrpynnoBhiX ypaBHeHrr:il:). Bemr'Irma E 
cB.noaHa c nnoTHOCThiO cB66op;Ho:il: 3Heprnif F cornac:do <PopMy'Jie 
F = E - T S; rp;e S - nnoTHOCTh aHTpomm. ,., · . . · . . 

3. Bhi6IIpaeTcJI npep;cTaBrreHne c MIIHHMaJihHOH n~oTIIOCThro cBo-. 
6'op;HOH 3HepriUI U HaiiMCHblliCH 3<P<PeK~IIBHOll . KOHCTa:thon CBH3U 

/ . . ' 

GeJJ(G, 0). ITpu d < 4 aTa BeJIII'IIIHa onpep;eJIHeTc.n·paBeHcTBOM 

;,, ':G.en =:: _ ·.g~. . .. 
.... , -· 

.. ~ .f. ~- , • 

;, . ~. -.: ~ :_· .. ~ ~· 

. B 'I~;~p~Mep~oM cny~~e· o~pep;~neHue H~c~~~~~o .~JIO~!Iee u. ~Ibl .e~o . 
' . ' " 

p;ap;nM ~oo)l{e. 
Geff ncnonhoyeTCH )J;JIH KOHTpon.n TO'IHO-CTII annpoKCIIMa:o;uu II 

nepTyp6aTIIBHhiX Bbi"IIICJieHui'r B npep;eJie cm1:b.Ho:i'r cB.nmr: G ~ 1 ( B 

3TOM pe)I{HMe Bcerp;a nMeeTCH npegcTaB!leHue c Gef f ~;1, nplr'Ie~ 
eMy COOTBCTCTByeT HaiiMCHhlliaH CB060AHM 3Heprrm). . . 

· . B ocTaJihHhiX;rJiaBax uccrrep;yeTc.n cpaooBa.n CTPYKTyp'a KOHKpeT-
..' - . . . ' . . ~ . ~ -- / 

.HhiX Mop;ene:il:. . . . 
. Bo BTOpo:H rnaae pac~MOTpeHhi MO)J;CJIH (1)-(3) B TpexMepHOM 

npocTpaHCTBe-BpeMeHu npii HyJieBo:il: TetmepaType. Tpexi!epHbie MO
p;enu (1 )-(3) liHTepeCHbl npe)l{p;e BCero TeM, 'ITO, HBJIHHCb cyn~pne
peHOpMupyeMbiMll, OHII cop;ep)l{aT )J;BYX-:-, Tpex- II 'ICTblpexneTJICBbiC 
pacxop;IIMOCTII. 8To. ~6CTOJITeJibCTBO 'j];eJiae·T npo6neM.aTH.qHbi~ nc
noJibOOBaHIIe BapiiaD;IIOHHhiXMCTO)J;OB:'(R.'Tarra~h;:On the )..¢>4 triv

iaJityissue in a Robertson~Walker spacetime, Class·: 'Quantum Grav., 
i'9s'6,~voi.3;~:No.6, p.-1207:-1219; b. Rit~chel, Re~~rmalizatio~ ofthe 

·~.<_~::_;·.,!"J . .''··-'''·.i~·--·.-<"~ .•····""''~ --~·"""; -~ -~ .. 
post-Gaussian effective potential, Z.Phys, 1991, C51, No.3, p. 469-
4 77) II npiiBO)J;IIT K paoJIII'IIIIO pe3Y!JbTaTOB paoHbiX nop;XO)J;OB. 

·· B §2.1 <PaooBaa~ cTpyiTypa Mop;erre:il: 'oAHoKoMrioile:HTHoro nonJI 
(1 )-(2) IICCJiep;yeTCH B pa!vtKax cxe~bl nepeHOpMIIpOBKII npu HyJieBoM 

BHCIIIHCM liMllYJibCe. i '· .. •..' 
._-:,.·: 

I, 
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Puc.l: CJcpcpeKTUBHI>Ie KOH

CTaHTI>I ~B.H:JU B MOl{eJili. (1) B 
R3. . . . 

Cn:cTeMa'(1)- CIIMMCTpii~Ha rrpii mo6blx G, XOTH npu Gc = 1.74 .. ~ B 

Heir rrpoiiCXO)J;IIT <PanoBbiH rrepeXOA 6en IIOMCHeHiiH CIIMMeTpmr. Ilpn 
' ' ' ' .. ' .· ,, 

G < G c II G > G c peammyroTcH CIIMMeTpii"<JHbre <Panbr c panrrn~HhiMII ' 
MaCCaMII (eM.' p·HC.;l,2). . 

~· 

"' "' i 
0: 

E 
0.. 

·Q) 
:I: 
!') 

0: 
al 
:I: 
I:[ 
0 

'10 
0· .III 
0· 

1 2 
KOHCTaHTa CBH3H G 

'Pu:c:2: · IInoi'Hocxb cBo6o

AHon :meprrm B MOfleJiii (1 )n 
R3. 

" 

B npep;erre ~II1Ib~OH CBHOII G ~ l Mace~, :J(pq,eKTHBHaJI KO~~T~.kTi 
CBHOII II II110THOCTb aliepriiii BCAYT 'ce6H cn~p;yiO~ll~ ~6panoM: ' ' ' 

-. ' • , -,, ' < ,· <, --~ 't • '?; : t . 

·.f3:-: [ ' (' 1 )] M(G)=m·Gy 2mli 1-t-0 lnG ,, 
., 

. _Ge;J(G)-+ J3l~G ~ 1' .. ,, . '(5) 

·' 

, rJ 
I 

"' Ill 

F( G) = -- · - .:....G In G 1 + 0 -m
3 

,2 (3 2 . )~(2 
[ .• , ( 1 )] 

81r 3 2 · · lnG 
. ' ' 

Ho acriurrToTnKn (5) :Bnp;Ho, ~iTo Bi'opoe cn:Mi.reTpn"<JHoe ripep;cTaB;.re.:. 

Hue p;ocTaTo~Ho To•moorrucbiBaeT cucie1Iy B rrpep;erre cim:bHoii CBHOII. 

B To ;n{e Bpel\m rrpu G ·-,..:.· 0(1) Hii.op;Ho ri:o rip~p;cTaBrreHnii H:e:HBrr~
eTcH IIpiiCM11CMbiM, T .K'. G eff ,""'' 'oo.r (pnc.1 ). B' pC)KIIMe crirrbH~il: ' 

CBHOII MO)KHO IIpOIIOBO)J;IITb Bbl~IIC11CHIIH ·ITO Tcojmii BOOMynieiiiiii C 
:J<f><f>eKTIIBHOII KOHCTaHTOII CB.!IOII. , 

, B MO)J;C1III (2) cirimcT'ph'u-~o~cTaHa~;~IBa~T;:.!I·'npii: G > Gc = 

1.81. .. , ~ITO C11C)J;YCT II:J CpaBHCHII.!I II Il110THOCTCII CB060)l;HhiX :JHepriiii, 
II 3~qlCK~IiBH,hiX KOHC~aHT CB~OII.' ~T·O COr~a~yeT.CH C peoy~bTaTaMII 
'Ia~raii Marpygepa (S.F. Magruder,,.Existance o(a ·phase .transi
tion)Jj'~he ( ¢4h quantmp fidd tl1~ory, Phys".~ev., 1976, Dl4, .No.6; · 
p.1602-1606;S~-J.Chang,Existcnce ofa s~cond-ordc,r pl1ase, transition 
in a two-dimension~} ¢>4 field tlleory, Phys.Rev., 1976, D13, No.10, 
p.2778~27ssr ' ... · ' ' · . . ·. .. . . . . .... ··· . 

<PaooBan cTpyKTypa O(N)-uHBapnaiiTHo{r Teopxnl (3) paccMo
TpeHa B §2.2. KaK rrpn G ~ i, TaiC urrp'ir G ·~ 1 OCHOBHoe.cocTcmH~Ie 
cucTeMbi (3) O(N) .IIHBapnaHTHO; B. aTnx pei.icixl\~ax· no KOHCTaHTe 

CB.!IOII OCYili.CCTBJI.!IIOTCH CIIMMCTpWIHhlC <f>a3bl G paOHbH.III Maccaim. 

CpaBH<iHire rrrroTHOcTerl: cBo6op;Hoii ;meprrm rroKaobiBaeT, ~To rrpu 

G rv 0(1) BOOMO)l(Hbl <PaooBbiC riepexop;bl co ~rregyiDili.Cii rrepecTpofr-
KOII cm.u.ieTpuu ' '' · 

O(N) -+ O(N ::- 1)-+ ·a(N). 

B §2.3 rrp.rrMbiM Bbi~ucrreHueM B panHbiX R.:cxeMax ri~Ka:JaHa ~Ta-
6H11bHOCTb IIorry~ICHHbiX p~OY11bTaTOB OTHOCIITC11bHO.Bbi6opa CXCMbi 

~ • i • • 

IICpCHOpMIIpOBKII B IICXO)J;HOM IIpC)J;CTaBITCHIIII. 

B. TpeTbeH rJiaBe uccnegyeTcn <f>a.'JOBllll cTpyr..:Typal'.mp;erru (1) · 
' ._, ', " ' ') ·. . ., ., 

B 'ICTblpCXMCpHOM· IIpOCTpaHCTBC:BpCMCHII rrpii HY11CBO{I .TCl\IIIepa-: 

Type. . .. ·.· 

B §3 .1 Haiip;eH: o 6Ill.nii Bug. ypa~m:!_HIIII,. omrchiBaiOili.I~X <f>aooByiO 
cTpyKTYPY ( cp4

) 4 Te()pmr B rrpouoBorrhHoiiJr-:'arc HeoaBIICHill.e{r, TaK n 

oamrcnill.cii OT Macc~r) c~~M<: nepeH?punpomm. YpaBHCHIIll nueroT 
mrg: 

l,• ' 

ii1
2(t) +3g(t)B2

- 11!2 = 0 , 
~ .oJ. ' 



B [m2(t) + g(t)B2
] = o', (6) 

rp;e B.nt = !!" - napaMeTpbi KaHoHn~ecKoro.npeo6panoBaHua:, M II 
m- nepeHOpMIIpOBaHHble MaCChi B pa:3HbiX <f>anax. ,BeJIII~IIHbl m(t) 
II g{t) CBH:JaHbz C nepeHop~mpoBaHHI:JMII Maccoii 117, II KOHCTaHTOII 
cBH:JII. g B IIcx~~Ho~ npep;cTaBnemm Pr -:ypaBHeHuxMn c· rpaHII~HbiMII 
ycJIOB~IH~UI: 

g(t) = g npu t ~ 1 ' m(t)' m ~pii t = 1 . 

YpaBHeHux (6) cBop;xT npo6neMy <f>anoBon cTpyKTyphr K cBoiicTBaM 
Pr-<f>yHK~n:ii ~~ u {3. · · · · · 

B §§3.2 H 3.3 p;mmr~Hbte.<f>an:bx paccM:oTpeHbl B pa~Kax KaHoHi~.:·· 
~ec:Kon p-cxeMbl nepeHOpMIIpOBKII. IIony~aiO~lieCH npu ~TOM ~a~Cbi. 
B pa:JJIII~HbiX <f>anax ITO ITOCTpOeHIIIO HBJIHIOTCH <fumu~eCKIIMII (no
JIIOCHhiMII); YpaaHeHim Ha Macey B cnMtteTpi~~~~biX npep;cTaam~Ii:u'n~ , 
IIMeiOT Blip;: 

Cf•JJ 'dx . 

. Jnt = j {J(x) '. 
g: 

Ge!J 2 + "YmC~)~ 0; j dx . {J(x) . 
g 

(7). 

M = mpht' 

rp;e GeJJ(g.) = g(t(g)), 

lm(x)=lm(x,l), f3(i)=f3(x,1), 

a/ni.(g(t), t~;u II {3 (g(t), t~;u Bbi~IICJieH~BpaMKaxKaHOHII~ecKOII 
J.L-CXeMbl. · ; .. . . ,. . . . ·• 

Ii:J (7) cnep;yeT, :'JTO B cucTeMe ( 1) B R 4 IIMeeTcH <f>anoBblli ne-:: 
pexop; 6e:J rmMeHeHux 'cnMMeTpnii, ecnu cyujecTayeT TaKoe Kpuiu~e.: 
cKoe :JHa~emre nepeHopMnpoBaHHOII KOHCTaHTbl. CBH:JJI 9c < g* (rp;e g* 
_:_ Y<P-cTa6UJihHM T~~Ka), npir KOTopo~ aHoMaJihHM panMepH~CTh 
onepaTopa cp2 KoMneHcnpyeT e~o KaHOHu~ecKyro panMepHOCTh lr 

2 +7m(9 ):S 0 npn g ?. 9c· 

12 

B §3.4paccMOTpeH npu~r~p aCIIMllTOTIJ~ecKII CB060p;HOlr Teopuu. 
9TOT npiiMep (cp: C "oTpii~a;;~bHOll" KOHCTaHTOfr CBH:JU) IIJIJIIO
cTp~pyeT MeXaHII:JM KOH<f>allHM~'IITa,. BO:JM~JKHblll B peaJIIICTII~eCKliX 
~cirMnT~Txi'~ec:Ku cBoflop;Hblx · Teopuxx. . , . 

B §3.5 o6cyJKp;aeTcx Koppenx~ux Y<P-pacxop;uMocTeii Teoprm :u. 
ee <f>anoBoi'r cTpyK~yphr. CpaBH~ 'cpano:Byro cipyKTYPY Mop;enei'r,(1 }· 
(3) B R4

, R3 n R2
• l!:J TaoJIH~hi 1 xoporno Bllp;Ho, ~To noBep;eHire 

cucTcM npu panHbiX d coBeprnemio panmr~Ho. He:JaBucnMo OT cnM:
MeTpiirm ucxop;Horo narpaHJKIIaHa npu G ~- LB R~- peanrmyeTcx. 
BS:<f>~a, B TO BpeMx KaK. B JC3 IIMeeM S-<f>any: ·,Moi-K:Ho ~aKJIIO~IITb, 
:<ITo panHoe Y<P-noBep;eHue Bep;ex K panHoi'r <f>anoBoii cTpyKType. 

TaonHI.J;a 1 

R-1 ~m2cp2 + ~gcp4 

l!iiTynTnBHo xc:Hax npn~xma H~pymeHIIH. cn~MeTpiiii B (~4 )2 • co-. 
cTOHT B HopMarrMioM ynopxp;o~eHIIIi ~aJ.ixmhToHiraHa. ,[(pyrnMII en(;-

: BaMu, .. mipy~eHire cuM~teTpnri 1:i aToM :~~Y~~e o6bxcH~eTc~ :B~~a;o;o~
B nepelio}:n.mpoBey :Mac~bl p;narpaMMbl O(G), KoTophix~ -B peJKIIMe 
CliJihHOll CB.SI:JII MeHHeT :JHaK :JaTpaBo~HOII MaCChi mB·· IlpOTIIBO
noJIOJKHM CIITya~IIH ·uMeeT ¥ecTO B ( cp4 )~,' llOCKOJibKY p;mirpaMMbl 
O(G) uO(G2 )'p;aiOT Bimap;B'mB c pa:3Hb1Mll nHaKaMII. ;laTpaBO~HM 
Macca 'oKani>IBae~cx rronml<nTeJibHox'I npu6mihrnnx _g, u·HapyrneHii:e 
cuMMeTprm oTcyTcTByeT. B '(cp4 ) 4 -KapTIIHa ropanp;o cnoJKHee, -i-.:K. 
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oaTpaBO~HM Macca· npe~CTaBJieHa OHaKonepeMCHHhlM pH)l;OM~ 3:T0T 
pH)]; MO:IKCT 6biTb nonmKIITClibHbiM. )l;ITH mo6biX g, TaK :qT~ npii~IIH~I 

. )J;ITH ITOHBliCHIIH cpaobi C HapyWeHHOII CIIM~eTpiieii 6yp;yT. B006ll.{e OT-
cyTCTBOBaTb. 

t::l3· 

:s: 
·.(') 

0: 
!Il 

. () 2.J • '. 

~Go 
~G.;__
E-< 

~ 1 
0 
~ 

0;-----.-----r----.----~ 
0:: 1' 2 

TeMnepaTypa 8 

.-:-

PHc.3: <PaooBaH ;:{Uarpai.n.m 
~liJI . CIIMMeTpi:I"IHOII ; MO~~li~I 
(1) B R 2 .·' . ··:. 

> z ~ 

ft 

B qeTBepToii'rrraae HOY:'faiOTCH TeMnepaTypHbie acpcpeKTbi B 
cpopMIIpoBaHIIII BaKyyMa circ:r~M: (l);(f) .a>R2 (§4.1) II R~ (§4;2). 

• . ' . ' . ; ·~i- ; ,. ' 

t::l2 

:s: 
(') . 
c:· 
!Il' 
() 

a:l 

~ 1. 
a:l 
E-< 
~Go 
0 
~ 

/ 
/ 

/ 

s ·. 

1 
TeMIIepaTypa 0 

PHc.4: <PaooBaH ~~~~rpau~a 
~liJI MOI{eliU C : UCXO~HO 

·HapymeHHOII CHMMeTpner'-J (2) 
BR2

• 

MoaecTHo HecKOIThKO cnoco6oa B~ep;emm TcMrrepaTypht B CTPYKTYPY 
KTII (N.P.Landsi:nan, Ch.G. van Weert, Real- andimaginarydirne. 
field theory atfinite temperature and density, Phys.Rep., 1987, ,voi.145, 
No.3&4, p.141~249). c TO~KII ope~IIH ~aHOHII~CCKoro ~ImH;~:ma-' 
HIIH Han6orree ecTecTBeHHbiM HBrr.sieTcH cpdpMarrm)M TepMorrorreaoii 
)l;UHaMIIKii (TFD) .(H.M~tsuinoto, I.Oji~a, H.Umeza\va,. Pe~tu~ba
tion and renormalization in thermo field dinamics, Ann.Phys.; 1984, 
vol.l52; No.2, p.348 . .;376). B paMKax TFD' o'rrepaTopH~ii a:r:nap.:S:T 
KTII npHMo ·o6o6ll.{aeTcH Ha.cucTeMii llpxi KOHc~Hoii TcMnepaType. 

' ' ' ' 

i4 .. 

Ilo:3TOMY ~TpyKTypa· MCTO)J;a KaHOHII~eCKIIX npeo6paooBaHIIH OCTa
CTCH Toii :IKe, ~To.ix npii.Hyrr~'a~i'r ·TeMnepaType'.-IIorry~eHhi cpaooahle 
p;mirpai.n.ihi B (G, B)-rrrrocKOCTII p;rrH. Teopm'i (1,2)a R2 (pHc.3, 4) 
n R3 (piic.5, 6). HanoMHIIM, ~To G = g f2-;rm4-d. u B = T /m -
6eopaoMepHhle napaMeTphi Teoprm. Ecrru no nepeMeHHoii G noaep;e"' 
Hne cucTci.LB R 2 n R3 coaepweHHo paomi~Ho (eM. Ta6mn];y 1), T~ 

. . ' . ' 

OaBIICUMOCTb OT TCMrrepaTyphi, HanpOTIIB, Ka~eCTBCHHO O)J;Ha II Ta 
:IKC B o6oux crry~aHX: H~::JaBIICIIMO OT. IICXO)J;HOH CIIMMCTpiiii, CIICTCMa 
HaXO)l;IITCH i CIIMMCTpii~HOll cpaoe, CCJIII TeMriepaTypa )J;OCTaTO~HO 

. , BC~IIKa. 3To Hau6orree 06ll.{UI~ BbiBO)l; II3 BIIp;acpaOOBbiX )J;IIarp~MM. 

... 
(;)'· 
0: 
!Il 
() 

a:l 
E-< 
p;: 
a:l 
E-< 
() 
p;:· 
0 
-~ 

t:J; 
.:s: 10 

PHc.5: <Pa.noBaH ;:{IrarpiLMMa 
l{liJI. CIIMMeTpii'<IHOII MOI{eliii 

(1) BR3
• 

' . ~ ' 

(') ' 

0: :L..:..:..-:.--
!!1 

_() 

a:l 
.. 10 -· 
p;: 
a:l t 10 -i 
:r: 

. 0 
;.~ 10 _, 

.10 -·, 

10 -· 
, , """ ' , """' , """' ,'I 

1 . 10 ··10' 

P11c.6: · <PaooBaH ~uarpaMMa. 
~JIJI MO~eliii ' .. C IICXO;:{HO 
HapymeHIIOII CIIMl.IeTpiieii. ( 2) 
B R3 • 

~ ;. 

TeMIIepaTypa T (m . 

B oaKJIJOqeHHH nepc"uxcrr~HhlocHoBHhle p~o)rrr:b:ra;bi pa60Thl. 
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OCHOBHhiE PE3YJihT.ATbi 

1. C¢opMymtpoBaii Me To ;a; uccrre;a;oBaH:mr· ¢anoao:ii: cTpyKTYPbi ( cp4 )d 
TeOpiiii, OCHOBaHHbiii Ha KaHOHII'<JCCKIIX npeo6panosajninx II 
ypaBHCHIIHX peHOpMrpynllbi. 

2. IIoxanaHo, '<ITO npu G < Gc ~ L74, .. II G > Gc cucTeMa (1) 
B R3 aaxo;a;uTcH B CIIMMeTpii'<IHbiX ¢anax c panHbiMII MaccaMn. 

< < < 

B Mo;a;emi (2) CIIMMeTpiiH aoccTaHaBmiBaeTcH npu G > Gc "'· 
1.81. ... H~'i;a;eaa oaBIICIIMOCTb ~nfccbi II cBo6o;a;ao:ii: ~Hepruu OT ·. 

Gnpu G > Gc .. 

3. Kax npu G ~ 1, TaK II npii G ~ 1 ocHOBHOe cocTOHHIIe 
. CliCTCMbi (3) O(N)-uHBapnaHTHO. B aTIIX pe)KII~mx no KOH~ 
cTaHTe CBHOII ocy~eCTBJIHIOTCH cuMMCTpii'<!Hhie ¢aobi c pao- · 
HbiMII .MaCCaMII. CpaBHeHue: llJIOTHOCTCH cao6o;a;:Ho{I aHeprm~ 
~oKanbiBaeT, ~To ~p~I G "' 0(1) BOOMO)KHbi <J>anoBbiC nepexo;a;bi 
c nepecTpoiixoii. ~u:MMeTpnu. Hm'i;a;eaa · oaBncu:M:ocTb Macch1 II 

cao6o;a;aoii aHepruu oT G npu G > 'Gc. 

4. Hax'i;a;eH o6~uii BII;D; ypaBHeHm'i, omtcbiaaro~ux ¢anoayro cTpyK- . 
TYPY ( cp4 ) 4 Teopuu B npmm~(mhHoii cxeMe riepeH~pMupoBKII. 
8TII ypaBHCHIIH llOOB01IHIDT nepe<f>opMyJiupoBaTb npo6JieMy: <f>a
OOBOH cTpyxTyphi B TepMIIHax cBoiicTI~ pcHopMrpyrmoabix <J>y:H-:
K~u:ii 'Ym II (3. B paMxax xaH<:lHn'<Iecxoii {t-cxe:M~noxanaao, '<IT~ 
B CIICTCMC (1) liMCCTCH'<f>ano~biii'nepexo;a; tse:J IIOMCHCHIIH CIIM-. 
MeTpiiu,·~ eCJiii cy~eCTBY~T TaKOC KpiiTII'<JCCKOC OHa'ICHIIC rre-

.. peHOpMIIpoBaHHOH KOHCTaHTbi CBH3II. 9c < .g* (r;a;e g··~ Y<I>
cTa6IIJihHM TO'<!Ka);· npii KO'J:'OpOM aHOMaJibHM panMepHOCTb 
onepaTopa cp2 KOMllCHCHpyeT ero KaHOHII'<JCCKYIO panMepHOCTb 

' < ' "' ' • < 

II 

2 + 'Ym(Y) ~·0 ·'npii g ~ 9c· · 
. . . - ,'--~ ' 

5. ,Il;JIH ;IJ;ByMepHbiX MO;IJ;CJICll '(1). II, (2) llOJIY'<ICHbi <f>anOBbiC.;IJ;Ua
rpaMMbi B nnoCKOCTII '( G, 8) (puc.3,4 ). ,I(JIH rrro6:brx OHa'<ICHII{I 
8 cy~eCTByeT KpiiTII'<ICCKM. KOH~TaHTa CBHOII Gc(8), npii KO
TOpOii B MO;Il;Cnii (1) npOIICXO;Il;IIT <f>aooBhiii nepexo;a; C IIOMCHC:_ 
HIIeM CIIMMeTpUII. B CliCTe~e (2) ;IJ;JISI JII06biX ~ IIMCCTCH ;IJ;Ba 

16 

p 

. . . 
4>aooawx nepexo~a no JtOHCTB.HTe camu c nepecTpoiixo:i cmc- . 
MeTpHH. 06e CHCTeMbl CHMMe'1'pH'lHbl1 ecnu TeMnepaTypa ~o
CTaTO'lHO :aenu:rca. HanpoTHB, B pe)KHMe cun&Ho:i camu CHM
MeTpHJr HapyWCHa. Ha:i~eHa DUHCHMOCT!o- M8.cCb11 napaMeTpa 
nopJr~:rca H caci6o~Ho:i aaepruu oT G H 9. 

6. llony'leH~o~cf>aooa&le ~uarpaMMbl!f!~-Teopuu 8 ImOcxocTH (G,9). 
(pHc.lS,6). B Mo~enJrx (1) H (2) HMeiOTCJr ~Be CHMMeTpB'lHble 
4>ao1o1 u .o~Ha- c aapywe~ao:i CHMMeTpueii. llpu G <: 1 Te
opus (1) - CHMMCTpH'lHa ~JIJ[ nJ66wx 8, a. B (2) .CHMMeTpHJ[ . 
BOCCTaHaB1IHBaeTCR IIpH 601IIoWOlf TCMIIepaType. llpu 6ori&WBX 
G cf>anosas cTpyKTypa Mo~eneii - 6onee CIIO)KHM, Ho B ni06oM 

· C1IY'<fae o6e CHCTeMbl (1,2)- CHMMeTpH'lHbl1 CC1IH TeMIICpaTypa 
. · unu KOHCTaHTa CB1IDH ~ocTaTO'lHO senHKH. Ha:i~eaa oaaucu
MO~T:b Macc~o~, napaMeTpa nops~:rca u cao6o~aoii aaepruu OT G 
u 8. Cpaaaeaue c ~ay:MepHbiM. cny'laeM no:rcao~o~aaeT pewaiO

~ee B1IHRHHe nepeHOpMHpOBKH B BloiCWHX. IIOpR~Kax Ha cf>aoo- . 
BYIO CTpyxTypy MO~ene.:i. . . .. 
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