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BonKos M.K., 36epT A. P2 -80-471 
nonRpH3yeMOCTb nHOHOB B KHpanbHOH KBapKOBOH MOAenH 

noKa3aHO, 4TO BenH4HHa nonRpH3yeMOCTH nHOHa, B~4HCneH
HaR B KHpanbHOH MOAenH C KBapKOB~MH neTnRMH, nOnHOCTb~ 
cosnaAaeT C aHanorH4HOH senH4HHOH, HaHAeHHOH B KHpanbHOH 
Me3oH-6apHOHHOH MOAenH. KpHTH4eCKH o6cymAa~TCR pe3ynbTaT~ 
pa60T~ naHTa H Tapaxa. 

Pa60Ta B~nonHeHa B na6opaTOPHH TeopeTH4eCKoH ~3HKH 
OHRH. 

npenpHHT 06~AHHeHHOrO HHCTHTYTB AAePHWX MCCneAOBaHHH, ny6Ha 1980 

Volkov M.K., Ebert D. P2-80-471 
Pion Polarizability in a Chiral ~uark Model 

The pion polarizability is calculated in a chiral me- ~ 
I _I , .1. .,&. I .- --- 'l.--- '1 ----1 Tl,..- ---- • • 1.&.- __ ...,_ .:_ ...... "'• 

,lJ,lfarpaMr.lH c J<BapiWBHMH neTJJRMH ,naBHo YJKe ycneumo HCnOJJb3YJOT
CJI ,nJJR OimcaHIDI TaRIDC HHrrmmepreTlflieCRIDC xapaKTepHCTin< M83f!f1 I<aK 
aJJeKTpOMarHHTHHe ~cu I/, CTPYKTYPHHe KOHCTaHTH pacn~oB I , 
B8p0JITHOCTH pa,n:Ha.uHOHHllX paCITa,I\OB 'il~ f

1 P ~ A; 0 

Me30HOB/:2 ,' '
4/ H T, n, 

I!OCKOJJ.bKY Tipll 3TOM BCer,na TipWCO,nHTCJI HMeTb ,neJJO C CHJibHHMH B3a.HMO
,neikTBWIMR, TO O,JUIHM H3 rJJaBHllX BOITpoCOB 1 B03HHI\8JO!llHX 3_necb, JIBJJJI
eTCJI BOITpoC 0 3aKOID!OCTE HCnOJJb30BaHEJI TeOpHH B03uymeHHH, T.e. 
3aKOHHOCTE HCITOJJb30BallliJI JJHmb HE3UIWC ITOPJI.nl<OB 3TO~ TeOpHH (.npe
BeCHHX H O,nHOITeTJJeBHX ,nHarpaMM). 

ApryMeHTH B nOJJb3Y pa3YMHOCTE O,nHOneTJJeBoro JIPEO~elva B03HE
K8JOT HHor.na Hs-sa noJIBJJeHEJI .nHarpaMM aHOMaJJbiioro /THrra 

2- 4 , mwr.na 
H3-3a ,nOITOJJHHTeJJbHOro paCCMOTpeHEJI TipaBHJJ cyw/I, HoBO MHOriDC 
CJIYlfa.JIX 3TH apryMeHTH He .neiicTBYJOT. K TaKOMY CJ!Y'I8l0 OTHOCHTCJI n 
KOMITTOH-~KT Ha ImOHe (wm KaOHe), 3,neCI> OnpaB.l{aHEe 3aJCOHHOCTll 
O,nHOIT8TJJeBOro rrpH6Jrn.JKeHEJI CJJe.nyeT HCKaTl> B .npyrwc o6JJacTJIX, B 
'!aCTHOCTH, O,nHOM H3 TaRIDC B03MOlltHOCTeii JIBJJJieTCJI, ITO llai!IeMY MHeirn:IO, 
HCIIOJJb30BaJme KlfPBJlbHO-CHMMeTpE'IHHX JJarpaiDmaHOB. KaK B CJJY'l8.e 
3JJeKTp0,nHHaMin<H HCIIOJJb30Ba.HEe rpa,n:HeHTHO-HHBapEaHTHOrO JJarpaHKRaHa 
IIpHBO,IJ;HT K COBITa,I\eHHIO HH3K03Hepre~eCKOro paMOJKeimJI no CTeiieiiJIM f 2 

C pa3JJOJKelllieM ITO KOHCTaHTe o( b , TaK E 3_necb HE3K03HepreTH-
' C'1<0e pa3JJOJKeHEe Ha'!HHaeT TipHciJnDimTl>CJI K paMOJKei:WlO no ; , XOT.fi 

o{- MaJJa.fi BeJJE'IHHa, a~- OOJUdllaSl. li03TOMy ITpH BHtrn:CJJeimH IIOJJJipH-
syeMOC'l'E I!HOHa B O,nHOITeTJJeBOM ITpE6Jm.JKeHHH npHHI.lHI!HaJJbHO BaJKHO 
HCnOJJb30BaTl> KHpaJJ.bHHH .ll8.I'paHJKHaH, HHa'!e IIOJJY'leHHHe pe3Y,JJ.bTaTH 
OY.IJYT ITpoTHBOpe'!HT:b KaK OOlllHM J/e3Y,JJ.bTaTaM aJJreOpl:l TOIWB/G/, TaR 
H pesyJJ.bTaTaM .npyrwc no.nxo.noEf'-97. 

I ~eHHO TaKOit H8,nOCTaTOK 1 ITO Hai!IeMY MHeiUOO, HMeeTCJI B pa6o-
Te' IO 1 r,ne aBTOpH BH'IHCJJHJ!ll IIOJJRpH3yeMOCTb ITROIIa C ECITOJJ.b30BaimeM 
ITpoCTeitJuero IIROH-KBapKOBOro JJarpaHlltHaHa TOJJl>KO C JOKaBCKOit CBH3.bil 
(CM. L~. B <JlOpMyJie (2)). Ha caMOM ,neJJe, KBapKOBaJI CTPYKTypa Meso
HOB ,norryCKaeT, Hapsi.JJ;y C BeplllllliaMH Tmia Ia (pH C. I) 1 CYllleCTBOBaillie 
B TOM JKe TIOpJI.nKe BepilllUI Tima I6 ( CM, c/:2 B clx>pMyJie (2)) 1 KOTOpHe 
TaKJKe HEl,J(O paCCMaTpEBa.Tb npE OimcaiiHE KOMIITOH-~Ta, IlepBHe 
BepnmHH ,naJJT 'leTHpeXyrOJJ.bHHe ,IJ;HarpaMMH 1 BTOpHe - Tpeyro.n:LHHe 
(CM. pHC.2). 
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n pac5oTe
1 
'' rrpn oruteaHHI) pa.I(I!aiJ;vroHHblX paemu.~;on p-JI ~ -Me-

30HOE MLI ITpe,n:JIOJKM.Jll! I)Hpa.•ILHO-lll!Bapll8..!!1'Hhll1 8(f.tflei\THBHh!it M830H

KBapiWBh!if ;rarpruDKHa.JI. O,nuruw rrpu 3Ha1!emm ~ =I (rrepeuopll.mpomca 

ai\:CHaJLbi!OI'O KBa:[)IWBOI'O TOEa) HeJIHH8UHOeTI> ITO MeSOH3l>l He l!I'JlMa 
pOJIH liPH. OII11CaJIHll pa.IJ;IIali;IIOHHHX paena,non, H pe3yJII>TB.TLI, BLI1IHCJI8HI!b!e 

e lGifXlJibH};Ji,, Jiar[fl.HJKHaHciM, eOBIIa,Il;a.Jll! C pe3yJII>TaTaMI1, Bbi1!HCJieHH.blMH 

npn uenOJII>30Ba.Jum rrpoeTeilluero .mrneliHoro rro Me30Ha.M JiarpaiDKIIarra 

£-r• ,}fo D T_0.1~ Jlte, p_a.OoTe 6wro yr<a3a.J!O, "'TO JJ)lli Ta.ID1X BeJIH1!UH, 

Karc JIOJIJipYI3yeMOCT:b !IJIOHa, UCIJOJI:b30BaHHe HeJIHHeillioro IG!paJII>HOro 

Jrarpam:narJa Ha'Jlmae•r l'fJJpaTI> O'IeHI> Ba.JKHYJO po.ru,, JiorcaJJteM 3,neci:., '1To 

OTO ,ILeJiCTBU~e.JI.bHO 1'[U{, 

2 

.. 

l·lQ·~ 

1\HpMI:.Hllli rmapK-Me30HHh!i1 Jiarpa.r-DK.H8.l! rpyrum /!//(J]x)?/(3) nMeeT 
~N . 

oC = ~~;.fJJ, t-Cj(tf/lf~ -m)c;-t;frt7-~(f}~j t-J£. <r) 

3.I(eCI:. ~-= !(t-=~ ... 1 J') H c;itt- IIOJUI M830HOB H ICBapKOB ,ImapKOBI.le 

IIH,n;e:teeh! cooTBeTeTnYJOT 3anaxy u. UBeTy, F = 9o !it&B - rwHeTarrTa 

paena,na IIHOHa, i/1 - KOHCTaJ!Ta IIepeHOJlMHpOBIU! aKeHaJII:.HOI'O 'l'~ 
EBapKon, f)v" f' II .1}., f - KOBapHaiiTH1!e npoH3BO)\HUe (eM/ 4• II ) , 

~ = {fiJ liz "" 9' fs:_ reHepaTOp!:I lCHpaJlbHOH -llrpyrrrr!l, ~ j - MB.Tpll!Ul 

reJIJI-lvlaHHB., LfL- !IJaCCOBllit 'VleH Me30HOB, 

IloCJie rrpeo6pa3oBarl.l'!JI tf""t-f(tfot-Jl;}l/ ,nJIH Me30H-I<BapKoBoro 

JiarpaiDKHarra c HH3u.mM:H cTeneHIDIM n~ k noJiy1!aeM ( !.11 ~ f 1" 'r 1 ) 

~ = L (mt' '""';J(/{~j t(~ f~{;fa ;:- , (2a) 

Lz = t/re~~/xk[m~+m1(Y:.t ~J,i -rmn(t{,jll(ft)lJ} (26) 

llJili, B CJIY'186 TOJil>KO IDWH-KBapl-COBblX B3a.HMO.I(eiicTBHH, 

cf/= 
L;= 

i {i' ;u9ir ii{fc/ r i ;ll»"(tifrt!-d~s(/)_. 

;.~~ ( %0

~ 9it- !7-}(iill r del), 

(2•a) 

(2~6) 

Hs Jia.rpamwarra (20) CJie.ii,yeT, 'ITO BKJ.Ia.I{ OT TpeyrOJI:&Ho:ii ,I(Har

paMMH,· H30ClpcuKeiDIOft Ha pHc,2a, B aMIIJil'[TY,lzy ItOMIITOH-3@>8KTa OJn!HaKOB 

Krut ;I.I,1IJi W0
, Tare H ,nJili fi"+ R pa.BeH 

7(; zq) = ~0 (2 fl ;j -,2 t;,u;[f/11" 1i f;_ - r!' r(J (3) 

* H xarpaHXHaHe (!) »esouw BHcTynamr xax deccrpyxrypuwe 

rOnACTOYHOBCKHe qaCTH~. Me30H-KBapKOB~e B3aBM0~81CTBBS SBns~· 

DTCS OTpaxeHH8M CHXbH~X M830H-6apHOHHHX B3aHMO~eiCTBHI, ilO.I(Oel

HHH ITOAXOA HCIIO~b3Y8TCH IIpH OIIHCaHH~ KHpa~bHO-HHBapHaHTHOro 

B38HUOA8ACTBHS IIHOHOB C HYK~OHH!:IKH Kemxawafl2/r 

3> 
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r.ne 
\A) 

0 · (/J, t;.q,··ft -tJz) e .z e-· /'f £. v 
(9.0-<'(tt{~flj';' t 2 c..!""' = { 

3.nec:o ~- - IIOJI.ii]JH3aUHM ciJOTOHOB, ~- - ::meprmr tiOTOHOB, jJ/ -:mep

rmr rrnonon, CJ:· - MMIIYJI.bChl c{IOTOHOB, jJ,·· - m.myJI:ocu rrnoJioB. 

llK.Jl:a,I(bl OT 'l:8ThlpeXyrOJI:bHLf.X .I(HarpaMM, ll300palK8HHLf.X Ha pH C • .:_;C), B, 

OTJllf'IaJOTCJI .I(JLfi 3a pmi{GHHUX U II8iiTpaJI:bHUX IlllO!lOB, }) II8pDOM CJIY'IaG 

8TOT DlWEl,l( paDeH 

,rfz<ftJ _ f./0,... ... r2c r /'IJ. "'~ J /./1'.; ;7, 
1 (r;;-~) --_g(£JYI'-/ /''.J!f y,tz-rztt ra r/J,,ft}j~ 4 ) 

d
i'1J . 

::l,nech . (/Uf,}- 'l:JICIIU, I\OTOphle COICp[m\aJOTCII !IpH yci8T8 OWIOII8TJI8-

BhlX ,I(}Wrpal.1!.1, r.I(e OJ(lllf HJ.U1 OOa rj)OTOHa '>fCIIYCICaiOTCII IlliOHru';rn, AJm-
1!8H'fpaJihl!LlX rniOHOB 8'rOT BKJia.I( OICa3h!Ba8'rCJI Ha IIOpJU(OR 00Jiblll8 

r (2 J, I) _ _ .f.!!;-; c:-;" r:< f .;u . .J /'I vj 
~(!i''J - .J 12 

Q • / t:;u; 1 j c;, 0 -0 ft' ·· (5) 

d .MJ -~ . 
3.I(GC:b 'l:JI8Hhl Tilfp;J. _ . OTCyTCTBYJOY' , G'K.Jra.I(b(B8.f): BlWa.I(bl OT 

TpeyrOJihHLf.X 11 tr8TIIp8~yrOJII>HIDC .I(llarpaMl.l, II0:7I~8M . 

'',r{2 tt, d/1) ;;; , 1-2 ( JIJJ ,;. /'1] 
I (!i') = (JYi'l/ r;uJ ~ i/t Cft .. ~ 11 i/1 1 

lr...,-1{Jq,J;R) -== O ' ' \ 
(91") J 

(6) 

'ITO: !Ipi1DO.IT,l1T IC CJIG.I(y!Oll\!Thl 3HU'l:8HIDlM Wlfl IIOJI.ii]JM3Y,8MOCTII II;l):OHOB; 

(> ·'),: . ' ,.,., ' I -1 .. ,:.. , : 

/ -vi/ 
ovfi-r=0,35 /mj ~ •.·.:. d.f~ :;,;. 0. t ll ~; .:(7)_;: 

HarrOM!lliM, 'ITO B rm}'laJ.l.bnojf MO.I(e.n::iJ: «_ 6apilOH.HbiMM !l8TJDlMI1 IIOJiy'qaJICII 

pesyJII>TaT, O'IGH:b 6Jill3IOOi K ( 6) : 

rT7 (bJ a! c;;, .., r.z r _Ill; J .fll 7 
I(Jit) = ~c£f71/ t;,vif ~~ -c;t {2 J, (8) 

rt5J -Lo 
I (fi') -

•;. 

;;,.,_ .. ; . (.'' ' ~~· it.. 

* Ec.iil! r3muCJI.irT:o rroJI.ii]Jn:sy{3lV!ocT:o c ycreToM ToJII>Ro treTf.pex
yrOJI:DHLfX ,IJ,l1al'p8M%:; ( CM7I ( 4) li ( 5)) 1 TO IIOJIY'IMM p83YJII!T?-T, IIOJI
HOCT:biO 'COBI!a.I(a.IOIIUlli · C 0/. · 

. ,~, \'' 
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rJ(e ftfl = I,~::., - rrepeuopM!rpomca ar:cnaJI:bHOI'O 'l'ORa, a C- clur:'l'Op, 

B03~!tl OT ytreTa DCGX COpTOB OUJlllOHOD B OICT8T8. J;c.iill IIp8!!8-

6petr:b pa3HOCT:b!O r.JaCC OapHOllOB D 01\TGTe, TO C = 2/3(/·t/) 2
-' J(.l~J:!2,f. 

3,nec:o C( """' 2.-::J-IIUpru,!eTp CMC!WI!B8.lll1f! /-11 d- CD.H38it B !,ICSOII-OUpHOIJHOM 

B3aMMO.I(8HCTmrn:. ilpl! yciGTC pU31lOCTI1 hlaCC dapl!OHOD 3'l'OT ~C ... h:'rOp 

l!eCICoJI:oRo yMeH:olllaeTCII C z I, 7. l3 ;no6oM • CJrytrae ero Mo:.:11o c•mTaTL 

IIpHOJIIDK8HHO paDHUM J(B01h<e, 11 '!'OrJ(a !IU!OlKWl'eJI:b [f} C O!to.::nmaeTCI1 

paBHLIM TpeM. Te11 cru.uiJ.I ,IJOJry•:raeTCII' liHTepecm.frt pesyJI:b'l'aT: li.B.{)

TOBOM qJai{TOp Tpll B ICBapiWDOii NIO.I(eJll! COBJ!El,l(UGT C riU.";TOpO!.I, D08Jill

ltq.KJU!IIM OT yciGTU "sarraxon" oapiiOHOD,GCJill ooa 3TI1X tlWC'L'OpO. )(OliOJI

HHTeJI:bHO J'!llHOJIGITh Ha .?!) (Ll;.JIJI RBapKOB f/!1 =1, WUI Oa}.ll[(JllOB ej
11 

=l, ;,;:_,). 
ilOMl!MO RBapROBhlX TIC'I'e.Jl:b 1-.!0J:i.JIO yt!GCT:b ll /,!830llll!l8 llC'rJtlr ( Cl,J, 

Jiarpai!.lKMrur (I), rrepnhdl 'L.Irmr). TorJ(a pesyJr:OTnT mrpo.:ruroi! Knilpi:o-

noii MO.I(GJlli fiOJI!IOCT:blO CODH<.l,I(UGT C 
1
p83YJII>TUTOM KMpD.Ilhl!OM MC301l-

6apll0Hl!OH MOJCeJll!/? I. 
}!Tar; Mil BM.ICUM, trTO JIIlil~!H~ /acxmK,IJ;emm pesyJih'ra'l'OB pa6oT/ Iu/ 

c pesyJI:oTaTaMJ1 .npyrn:x paooT b-~ sarCJirotraeTCJI n 'l'OM, •rTo TaM ne au
Jill yciT8Hl1 BGC:bMa nru;ame .I(l!:ai'pal<ilvlbl TpeyrOJI:bHOl'O 'l'HIIa. 

HHT8p8CHO OTM8TUT:b, 'ITO BlCJia.I(bl B a.Jili!JlliTYJCY KOlvU!TO!l-3CllJ'8KTU 

OT OT.I(eJI:bHhlX IT8TJI8BLIX .I(J1arpaMM B RBapiWBOii. 11 M830H-60.pHOHJIOii RIOJ(8-

JIJIX CIIJII>Ho o TJilltraJOT err .I\PYI' oT Jepyra ( HarrpHMep, wm T /ff/ 
BMGCTO MHOJllliTeJIJl IO/V, B03IIHICaJOII\81'0 B KBaplCOBOii MO,li,e.Jllf, IIOJ[y1J:a8M 

MHORMTeJI:b 2 B M830II-OapMOIUJOH MO.I(8JJJI; WI5l 1/.i-f/1
- D!.IGC'l'O ( -1/9) 

rroJiycraeM (-I), a wrn T%~t'J - m.wcTo (-I0/8) rro.JiytraeM (-;~).). 
0.I(HaRO IIpM paCCMOTp8HMll DCe}i COBOlCYIIIlOCTH ,JJ;narpDJIJ:: ,1(8.llll0l'O riO

p.!!.IUCU KilpaJI:bHOrO Jia.I'paiiliGia.Ha pesyJI:bTU'l'Ll B J(ByJC pa31!11X MOJ(GJ!JIX 

Hatr11Ha.JOT IIOJIHOCT:biO COBIIa.I(aT:b, 'ITO JIBJm8TCI1 Gli\8 OP,Hl1l'il api'yMG!ITOM 

B IIOJI:b3Y H8JillH8MHLf.X Rl!:PaJII>HblX JiarpaH.lili!ai!OD. 
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lsywa no •nepHoi JneiCTpo-uuxe. Oap
ea, 1977. 

Tpy.11w Meli<Jiynapo,lluoro CHMDOJHYMA 
GO HlfipaHHLIM npo6newaw CTATRCTQ· 
'teCKOH MOX!lliBKR. ,Lly6ua, 1977. 

C6opuax auuoTauali XV coaeUIAHRI no 
anepuoA cnexrpocxonaa a Teopuu an
pa. ,lly6ua, 1978. 

Tpy,IIW Ill Me>«,llyuapo,IIHoA WKOilLI no 
ueliTposnoii <jlHJRKe. AnywTa, 1978· 

Tpy Jlhl Ill MelK.IIYHAPO.IIHOro cone· 
lQ&.HIIJI DO UpOOOPUHOHanLJILIU H ,llpel· 
<t>oawM Kauepaw. ,[(y6ua, 1978. 

TpyJ1W Yl Dcecomllloro cooellla· 
IIBJI flO yCKOpnrenu& 3APJIJKCUIILIX 

•menu. ,Lly6na 197 8. /2 Tow a/ 

TPYJILI V Meli<J\YtlllPO.IIHoro cewH· 
napa no npo6JieMaM <I>BlRI<R awco· 
KHX 3Heprol. )ly6ua 1,978. 

TPY.IILI Ill cooeu1ann• no ncnonh· 
30D411BJO Jl,l.lCpHO-~HlH\feCKDX we· 

TOAOB ,lln• peweuaa uaytJuo-Tex
HB'fe"cKBX H llllpO,IlHOX03•IcTUeu· 

HWI 3A.llAlf. 
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2 p. 50 K • 
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3 p, UO K. 

6 p. 00 K. 

7 p. 40 K . 
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TPYAW XI I Meli<.IXYHAPOARol mJCo
nw WODOAWI y'leRWI DO ta3&Ke 

owcoJ<BX 3Heprall . llpawopcJ<o, 
HPJ>, 1978. 

TpyAw V Meli<.IXYRAPOAHOro cooe
~uaa no uenoxan~aww Teopasu 
non•. AnymTa, 1979. 

TPYAW Meli<.IXyHapoARoro cawno3aywa 
no oiiYH.Il&WeHTan .. aww npo6newaw Teo
peTB'IecJCoi a u:aTew:aT&'IeCKol ta:JII
J<H . Jly6aa, 1979. 

TpyAw Meli<AYHBPOAROI mxonw wono
.llWX y'leawx no npo6newaw ycJ<opa
Tenel :Jap.:.:euuwx 'I&CTBU. MaucK, 
1979 . 

TPY.IlW pa6o'lero coBeiiiBRBB no cac
Tewau B MeTOA&W AH&DBTR'IeCKBI BLI

'IBCReHBI RB 38M B HI UpBweaeRBJO 
B TeOpeTB'IeCJ<OI ojiBJBJ<e . Jly6Ra, 
1979 . 

TPYAW Meli<JlyHapoAHOI JCoaojlepeauaa 
no npo6neuaw: aecKonltKBI Ten a •Aep 
aol ojla3&J<e . Jly6aa, 1979. 

TPYAW Meli<.IXyRapoARol mJConw no 
CTPYJ<Type BJipa. AnymTa, 1980. 
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