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I. BBE.QEHY1E 

Y13BeCTHO, 4TO CB060AHble nOil.A, COOTBeTCTBYIOl!ll1e pa311114HbiM 4aC

TI1~aM, npeACTaBJlAIOT co6o~ OCHOBY A11A Oni1CaHI1A 3TI1X 4aCTI1~ B paM
KaX TeOpl111 B3ai1MOAe~CTBYIOlll11X none~. TaK, Hanpi1Mep, KBaHTOBaHI1e 

C nOMOl!lbiO MeTOAa $YHK~I10HaJlbHOrO 11HTerpl1pOBaH11A npeAYCMaTpi1BaeT 
pas611eH11e nonHoro narpaHml1aHa c caMoro Ha4ana Ha cso6oAHYIO 11 

B3ai1MOAe~CTBYIOlllYIO 4aCTI1. TaKoe BbiAeneHJ.1e KBaApaTI14HbiX no nonAM 

4JleHOB n03BOJ1AeT np1161111meHHO B~411CJlATb $yHK4110HaJlbH~~ 11HTerpaJl. 

Cyl!leCTBeHHbiM CBO~CTBOM Te0p1111 B3ai1MOAe~CTBYIOlll11X noneli! ABJlA

eTCA HaJ111411e KBaHTOB~X nonpaBOK . .[\JlA BblpOmAeHHbiX CI1CTeM, KaK 

6brJlo noKa3aHo H. H. 6oron1060BbiM 
1 1', B3ai1MOAelilc TBI1e MOmeT npl1so

AHTb K nOABJleHI110 B CB060AHOM narpaHml1aHe 4JleHOB, 113Ha4aJlbHO He 

npi1CYTCTBYIOlll11X B HeM. np11 3TOM KJ1104eByiO pOJlb 11rpaeT ypaBHeHI1e 

KOMneHca41111 6oron106osa. 

Ha1160JlbWI1~ 11HTepec B 3TOM OTHOWeHI111 B~3~BaeT 113y4eHI1e MOAeJleail 

C CYIJ1€CTBeHHO HeJ111Hei1HbiM 4eTblpex¢epMI10HHbiM B3ai1MOAe~CTBI1eM 12 ·. 

AHaJ1113 6111111He~H~X B036YmAeHI1~ Cn11HOPHOrO nOJlA 11 11X BaKyyMHbiX 

cpeAH11X BCKP~Jl A11HaMI14eCKYIO npi1POAY MaCCOB~X 4JleHOB !S' 11 Ha1111411e 
wnn nPW'TIA-RI--It..Dt f\rV'.:I.()~I .. n.,t~ Mf"\n / 4,' nn-1--i~W'f"\ nniA ~TriM r nlAJ..l(')nl-lt..IP U;::tr TIAiit-.1 
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paCCMaTpKBaJ111Cb KaK 3JleMeHTapH~e, C 3aTpaB04H~M KI1HeTI14eCKI1M 

4J1eHOM B nOJlHOM JlarpaHm11aHe. 

KaK 6yAeT noKa3aHo a pa6oTe, KOJ1JleKTI-1BHbre cni1HOPH~e MOAbl 

MOryT B03HI1KHYTb JlHWb npH y4eTe TPI11111He~HbiX B036ymAeHHiil ¢YHAa
MeHTaJlbH~X cnHHOPH~x nonelil. PeweHHe ypaeHeH11A KOMneHca41111 6oro

JlKJ6oea ~Jlfl TPHil11Hei1HbiX B036Y>KAeHHH ¢YHAaMeHTaJlbHOrO CrTHHOPHOrO 

rTOJlA npi1BOAHT K CaMOCOrllaCOBaHHOMy nOABJ1eHI110 KHHeTH4eCKOrO 4Jle
Ha, Aa>Ke €CJ1H M~ HCXOAI1M JlHWb H3 4eT~pex$epMHOHHOrO B3aHMOAe~

CTBHR. 3TOT pe3yJlbTaT M~ rTOilY4HM B OAHOneTJleBOM npH6JlHlKeKHI1 

AilA ¢YHK411H rpHHa KOnJ1eKTI1BH~X nonelil. 

TaKHM o6paaoM~ ace cl>113114ecKI1e nonA - $epMI10HH~e 11 6o30HH~e -
co eceMH aTpH6yTaMH ceo60AH~x 4aCTH4 B03HI1KHYT KaK KonneKntBH~e 

B036Y>KAeHI1A ¢YHAaMeHTaJ1bHOro CrTHHOpHoro nonA. no3TOMY OCHOBOH 

AnA rTOCTpOeHHR Te0p1111 4aCTI14 MOlKeT cnylKHTb nHWb narpaH>KI1aH 

esaHMOAe~CTBHA, a He cao6oAHO pacnpocTpaHAIOIJ1HecA nonR. 

II. 4ETbiPEXci>EPMY10HHbl~ IlArPAH)I(Y1AH Y1 KOI1IlEKTY18HbiE 6030HHbiE nOilll 

B Ka4eCTBe ¢YHAaMeHTa1lbHoro nonR Teopi1H e~epeM eeHneecKHH 
CrTHHOP ~. eAHHCTBeHHOe HeTpHBHa~bHOe caMOAeHCTBHe 6e3 npOH3BOA

HbiX KOTOporo li!MeeT BillA 

'
:"\ -·-- -, 
_, '~ 

~-, ') 

I .-

I r:·.~ -~ r· ,,, : ·, ;· •\ 
--~~~.·~~~~~:~.~-~ ·.'_~..,, __ 

1 



~ =-A 0W a 'P · Wa!l'P, 
!l /2.1 I 

r~e all- MaTpHij~ naynH. 
npoH3BO~R~HR $yHKijHOHan Z B~pamaeTCR 4epe3 KOHTHHyanbH~R HH

Terpan no aHTHKOMMyTHPYtO~HM cnHHOpHbiM nOnRM 

- 4 z = r D 1{1 D'P exp I i r ~ ( x) d X I • 

no3TOMY HeHyneeoR BKna~ B Z ~aeT nHWb aHTHCHMMeTpH30BaHHaR 
4aCTb /2.1/ 'f>/, 

/2.2/ 

2 1 - 2 .\o - -
Asyrn(~) = - 3 Ao (2 ['P ' a !l 1{1 ]) - 3 !'P a 2 1{1 '1{1 a 2 1{1 I • I 2 • 3 I 

BaaHMO~eRcTBHR 11 TOK x TOK11 e /2.3/ nHHeapH3ytOTCR c noMO~btO 
BBe~eHHR KOnneKTHBH~X noneR: BeKTOPHOrO - Vll H KOMnneKCHOrO 
/ncee~o/ cKanRpHoro nonR - B, 

~,Tv\~ ) 
a 2 BJ, 'P , 

2 (a2 8 ~ = ~(B*B + v2 )- ~('PW) 
4 !l 2 a yll 

!l 

/2.4/ 

3 e~ 
r~e KOHCTaHTbl eO H M0 CBR3aHbl COOTHOWeHHeM A0 = -

2
- -- • 

M2 
Hac 6y~eT HHTepecoBaTb HeTpHBHanbHOe peweHHe ypaBH~HHR KOM-

neHCaijHH 6oronta6oea ~nR eeKTOPHQro nonR Vll 161 .Cny4aR c HeHyne
BbiM BaKVVMHhiM coenH~ttM nnnR R nr'IARn.n.lAT "' on-,urAv~~~u~~~ ~~::-::::::: ~~ ;:.::::

CMOTpeH e 17 '. 
Ceo6o~HbiA aaTpaeo4HbiA narpaHmHaH ~nR cnHHOpHoro nonR c oTnH4-

HbiM OT HynR BaKyyMHbiM cpe~HHM BeKTOPHOrO nonR 

niL= eo<VIl>o /2.5/ 

Bbl6epeM B BH~e ( . , ). ( ) 
0 pT+.JiT 1{1 

F 1 - . 
~ 0 = - ('P 1{1 ) -

2 r>-n o w 
/2.6/ 

B TpeTbeM paa~ene 6y~eT noKa3aHo, 4TO TaKoA Bbl6op RBnReTcR caMo
cornacosaHHWM. YpasHeHHe KOMneHcaijHH 6oronta6osa ~nR niL 

2 , d4p (p->-n)ll (p-n),u 
n =--A 1 (----! --------1 

!l 3 o (277)4 (p-'-n)2 (p-n)2 

cne~yeT H3 ypasHeHHR ~BHmeHHR ~nR seKTOpHOrO nonR 

M ~ V !l ( x) = e 0 [ iji (x) , a !l 1{1 (x)] 

/2.7/ 

/2.8/ 

nocne ycpe~HeHHR ero no BaKyyMHOMy COCTORHHtO.npH 3TOM npOH3Be~e
HHe noneA s npasoA 4aCTH /2.8/ onpe~eneHo CHMMeTpH4HWM no epeMeHH 
o6pa3oM ·s 

2 

A(x). B(x) = lim A(x + ~) · B(x- ~) . 
~ ... o(~~ o) 

Cso6o~H~e 4aCTH narpaHmHaHa ~nR noneA Vll H B s HH3WeM nopR~
Ke TeOpHH B03My~eHHR B03HHKHyT H3 nonRpH3aijHOHHWX ~HarpaMM a/ 
H 6/ COOTBeTCTBeHHO /pHC. 1/. 

~ --o--
a) PHc.l 6) 

M 2 ' 2 4._ 
o 1e o d p 

li JLV (q) = - gJLV- - (-Sp !S(p)all S(p-q)av - S (-p)av S(q-p)a !l 1 /2. 9a/ 
2 2 (277)4 • 

M~ ' 2 d
4
p l T I 1\(q) =- + 1e0 (- Sp S(p)a2 S ( q-p)a2 4 (277) 4 /2.96/ 

(p 0- no)+ (p- n) a 
rAe S(p) = i -----2----- - 3aTpaB04HbiA nponaraTop cnHHOpHoro 

(n _ n) 

nonR. 

rAe 

9 
Hcnonb3YR npo4eAYPY nepeHopMHPOBKH 

B R = 8 \ ~ yllR = V !l \' ~ ' 
2 2 

eR=eo,Zv, 

/2.10a/ 

/2.106/ 

1 2 c Z = 2 eo • 
2 2 

Zv=aeoc. /2.11/ 

i 
C c~ Reg[- (2

17
)4 

d4 
(---p) - perynRpH30BaHHOe 3Ha4eHHe pacXOAR~erOCR 

p4 

HHTerpana, H ypaBHeHHe KOMneHCa~HH /2.7/ B HH3WeM nopR~Ke no e:, 
nony4HM 3$$eKTHBHbiA CB060~HbiA narpaHmHaH .QnR KOnneKTHBHbiX noneA 

v~ H BR: 

B 1 JLV ' 2 2 * 
~ 0 = - 4 F JLV F + I a !l B R - 21 n !l B R ! + !l B R B R . /2.12/ 

3.c~ec b F JLV = all v ~- av v ~ - KanH6pOB04HO-HHBapHaHTHbiA TeH30p BeKTop-
ll 2 2; HOrO nonR V R' a !l =M 0 Z V- nepeHOPMHpOBaHHOe 3Ha4eHHe 3aTpaB04HO-

ro Maccoeoro napaMeTpa M ~· 

3 



nponaraTOp AnH nonH B 

. 1 
D(q) = 1 2 n 

(q- 2n) + Jl. 
/2.13/ 

11MeeT TaXI10HHbli1 noniOC, KOT0Pbli1 11C4e3aeT np11 CnOHTaHHOM HapyweHI111 
CI1MMeTpl111 171

• 

A11$$epeH411posaH11e o6e11x 4acTei1 ypasHeHI1H /2.5/ npi1BOA11T K 
B~6opy Kanl16pOB04HOrO ycnOBI1H nopeH4a 

Jl. 
<aj.Lv >o =o /2.14/ 

11 K nonepe4HOMY BI1AY AnH nponaraTopa seKTOpHoro nonH 

m tr . g j.LV- q!lq vfq
2 

1) j.LV(q) = - 1 ------q2 
/2.15/ 

3aMeTI1M, 4TO ypaBHeHI1e /2.5/ C nOCTOHHH~M BeKTOPOM nj.L 11 
nopomAeHHOe 11M ycnOBI1e nopeH4a eCTeCTBeHHO B03HI1KaiOT 113 ypaBHe
H11H KOMneHCa41111 /2.7/ 11 cnymaT AnH ycTpaHeHI1H He$113114eCKI1X CTe
neHei1 CB060A~, T.e. B~AeneHI1H Henpi1BOAI1M~X npeACTaBneHI1i1 no 
rpynne nyaHKape. B CBOIO 04epeAb, aHT11CI1MMeTpl13a411H, 11Cnonb30-
BaHHaH B /2.3/, 11 BBeAeHI1e KOnneKT11BH~X nepeMeHH~X AaiOT HaM B 
HBHOM B11Ae pa3611eHI1e npHMOrO npOI13BeAeHI1H Cni1HOpOB Ha Henpi1BO
AI1M~e npeAcTasneHI1H no rpynne nopeH4a.TaK11M, o6pa3oM, Aei1cTBYH 
B paMKaX npeAnomeHHOrO BbiWe MeTOAa KBaHTOBaHI1H C nOMOll.\biO $YHK-
4110HanbHOro 11HTerpana, M~ npi1X9AI1M K nOHHTI1~ $113114eCKOi1 4aCTI1-
Ubi. 

III. YPABHEHVIE KOMnEHCAI..lVIVI An~ CnVIHOPHOrO non~ 

B 3TOM pa3Aene M~ o6ocHyeM 11cnonb30BaHI1e /2.6/ B Ka4eCTBe 
cao60AHoro narpaHml1aHa cni1HOpHoro nonH. AnH 3Toro cornacHo 
MeTOAY KBa311CPeAHI1X 6oron1060Ba Ill M~ AOnmH~ nepeni1CaTb narpaH
m11aH /2.4/ B BI1Ae 

~ ~ ~ + ~ ~ + ~int /3.1 I 

rAe 

~- =~ -~F-~ B 
lllt 0 0 • 13.2/ 

CaMOCOrnacosaHH~i1 B~6op ~~ AOnmeH np11BOAI1Tb K OTCYTCTBI110 
paA11a4110HHbiX nonpaBOK, ouycnosneHHbiX B3ai1MOAei1CTBI1eM /3.2/ 
B CB060AHOM narpaHm11aHe. 8 HI13WeM nopHAKe TeOpl111 B03Myll.\eHI1i1 
BKnaA B C06CTBeHHYIO 3Heprl110 Cni1HOpHoro nonH 

l(q) 

4 

4 
2 d p mtr 1-L v 

ieR { --1J (p)a S(q- p)a 
(217) 4 j.LV 

2 
4eR d4p T 

- i-- f--D(q + p) a
2

S (p) a 2 3 (217) 4 

/3.3/ 

I} 

J 

AaeTCH Al1arpaMMaMI1 /pl1c.2/ 

--o- ........ 
( \ 

--\.,_/ 
a) 6) 

P11c.2 

np11 3TOM ypaBHeHI1e KOMneHCa41111 11MeeT B11A 

/3.4/ l(q)l 2 =11-Ji. 
e R=O 

KaK cneAyeT 113 ycnos11i1 HOPMI1pOBKI1 /2.106/ 11 /2.11/, perynHpl13o
saHHoe 3Ha4eHI1e norapi1$MI14eCKI1 pacxOAHll.\erocH 11HTerpana nponop-
4110HanbHO o6paTHOMY KBaApaTy nepeHOPMI1POBaHHOrO 3apHAa 

c = l. __ 1_. 
2 8 2 

R 
/3.5/ 

no3TOMY BKnaA B neByiO 4aCTb /3.4/ AaAYT ni1Wb paCXOAHll.\11eCH 11HTe
rpanbl. V13 COOTHOWeHI1H /3.5/ cneAyeT TaKme, 4TO npOI13BOn B onpe
AeneHI111 perynHpi130BaHHOro 3Ha4eHI1H pacXOAHll.\erocH 11HTerpana npi1-
BOAI1T K np11H411n11anbHOi1 HeB03MOmHOCTI1 nony411Tb B paMKaX 3TOrO 
MeTOAa seni1411HY $113114ecKoro 3aPHAa. 0Ha AOnmHa 6b1Tb onpeAeneHa 
113 $113114eCKI1X coo6pameHI1i1. 

A11arpaMM~ Ha p11c.1 yKa3~BaiOT Ha KonneKT11BHYIO npMPOAY 6o30HOB, 
"u 1 UJ.Jblc L.UL. 1 UJ1 1 Vl.j, Cvu IVINtVIHbi.X.. K.uMGV1Hd4V1V! t..tiJ.1HUlJHbiX IIUJ te.Vl. 0 Lt::SUIU 

04epeAb, CB060AH~i1 narpaHm11aH Cni1HOpHOro nonH /2.6/, KaK BI1AHO 
113 p11c.2 11 ypasHeHI1H /3.4/, AOnmeH 6~Tb nony4eH np11 y4eTe Tpl1-
ni1Hei1Hb1X so36ymAeHI1i1 $YHAaMeHTanbHoro cni1HOpHoro nonH. CTaTI1CTI1-
Ka $epMI1-AI1paKa n03BOnHeT nocTp011Tb ni1Wb OAHY COCTaBHYIO Cni1Hop
HYIO 4aCT114Y B W X IJ'xiJ' -KaHane, 4TO COOTBeTCTByeT A11arpaMMe C 
o6MeHoM cKanHpH~M 6o3oHOM /pl1c.26/. HenocpeACTBeHHoe B~411cneH11e 
3Toi1 A11arpaMMbl /BTopoi1 4neH B npaaoi1 4aCTI1 /3.3// Aei1cTBI1TenbHO 
YAOBneTBOpHeT Tpe6osaHI110 /3.4/ OTCYTCTBI1H paA11a4110HH~X nonpaBOK, 
06MeH nonepe4H~M BeKTOPH~M 6030HOM He MOmeT npi1BeCTI1 K o6pa30sa
HI110 Cni1HOpHOi1 4aCTI14~ 11 He AOnmeH AaBaTb BKnaAa B ypaBHeHI1e/3.4/. 
3TO 06bHCHHeT 113BeCTH~i1 pe3ynbTaT 06 OTCyTCTBI111 paCXOA11MOCTI1 
B co6cTBeHHOi1 3Heprl111 $epMI10Ha np11 s~6ope nonepe4Hoi1 Kan116posK11. 

Ell.\e pa3 o6paTI1M BHI1MaHI1e Ha TOT $aKT, 4TO OTCyTCTBI1e npOAOnb
HOi1 nonHp113a41111 BeKTOpHOil! 4aCTI14~, KOTOpaH MOrna 6~ AaTb HeHyne
BOi1 BKnaA B neByiO 4aCTb /3,4/, aBTOMaTI14eCKI1 cneAyeT 113 ypaBHe
HI1H KOMne~ca41111 /2.7/. 

VITaK, Mbl noKa3anl1, 4To 11CXOAH n11wb 113 eA11HCTBeHHoro caMOAei1cT
BI1H $YHAaMeHTanbHoro cni1HOpHoro nonH /2.1/ YAaeTcH nocTpOI1Tb $11-
3114eCK11e $epMI10HH~e 11 6o30HH~e nonH, K11HeTI14eCKI1e 4neH~ 3TI1X 
nonei1 B03H11KaiOT caMocornacosaHH~M o6pa3oM 113 paAI1a4110HH~X nonpa
BOK. np11 3TOM, 6narOAaPH OA11HaKOBOi1 CTPYKType pacXOAHli.\11XCH 
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Bblpa~eHH~ An~ ~yHK4H~ rpHHa, nony4eHa CB~3b Me~AY KOHCTaHTaMH 
nepeHOPMHPOBKH KOnneKTHBH~X none~ /2,11/, 4TO MO~eT 6~Tb oco-
6eHHO Ba~HbiM npH H3y4eHHH o6beAHHeHHbiX MOAene~. j HET JUt nPOBEJIOB B BAWER mtBJIHOTEKE? 

AsTOPbl Bblpa~aiOT HcKpeHHIOIO npHaHaTenbHOCTb A • .Q • .QoHKOBY, Bbl MolKeTe noJiy'IHTb no no'ITe nepe4HCJieHHble HMlKe KHHrH, 

B. r. KaAbiWeBC KOMY H M. A .MaTeesy 3a noc TO~HHOe BHHMaHHe K pa6oTe eCJIH OHM He 6b1JIM 38K838Hbl paHee. 

H nnOAOTBOpH~e o6cy~AeHH~. 
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H3naTenbCKHH OTnen 06benHHeHHOrO HHCTHTYT8 HnepHbiX HCCnenoBaHHH 



TEMATWIECKHE KATErOPID1 nYBJIMKAUHR 

OBnE~EHHOro HHCTHTYTA ~PHYX 
HCCJIE,nOBAID1R 

HH.aeKc TeMaTMKa 

1. 3KcnepHMeHTaflbHaR $H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR $H3HKa BWCOKHX 3HeprHH 

3. 3KCnepHMeHTaflbHaR HeHTpOHHaR $H3HKa 

4. TeopeTH4ecKaR $H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

]. $H3HKa TR*eflWX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaTOMaTH3a~HR o6pa60TKH 3KcnepHMeHTanbHWX 

AaHHWX 

ll. Bw4HCflHTenbHaA MaTeMaTHKa H TexHMKa 

12. XHMHR 

13. TexHHKa $H3H4ecKoro 3KcnepKMeHTa 

14. KccneAOBaHHR TBePAWX Ten H *MAKOCTeH 
RAepHWMM MeTOAaMM 

15. 3KcnepHMeHTanbHaA $M3HKa AAePHWX peaK~MH 
npK HH3KMX 3HeprHRX 

16. no3MMeTPMA H $H3HKa 3~TW 

l]-. TeOpMR KOHAeHCMPOBaHHOrO COCTORHHA 

18. HcnonbsoaaHHe pe3ynbTaToa " MeTOAOB 
$YHAaMeHTanbHWX ¢M3M4eCKHX HCCfleAOBaHMH 
8 CM8*HWX o6naCTRX HayKM M TeXHMKM 

19. 6HO$H3HKa 

~~OB A.B., ~~OB M.B. P2-82-867 
0 AHHaMHqeCKOll ITPHPOAe KHHeTHqecKHX qneHOB 

B OAHOITeTTieBOM rrpH6TIH~eHHH ITOKa3aHO, qTQ TIOKaTibHOe CaMo
AeHCTBHe CITHHOpHoro KHPaTibHOrO ITOTIH rrpHBOAHT K CaMOCOrTiaCOBaH
HOMY ITOHBTieHHID KHHeTHqeCKHX qneHOB y KOTITieKTHBHbiX ITOTiell. 

P a6oTa BbiiiOTIHeHa B lla6opaTopHH TeopeTHqecKoli ¢H3HKH OI15UI. 

11penpHHT uobeAHHeHHoro HHCTHTYTa RAePH~x HccneAOBaHHH. AYOHa 1~o£ 

Chizhov A.V., Chizhov M.V. P2-82-867 
On the Dynamic Origin of the Kinetic Terms 

In the one-loop approximation it is shown that the local 
self-interaction of the chiral spinor field gives rise 
to kinetic terms for collective fields in a self-consistent 
manner. 

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