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B HenHHe~Ho~ KHpanbHO-cHMMeTpH4HO~ MOAenH 6~na pacc4HTaHa no
m=tpH3yeMOCTb nHOHOB C HCnOnb30BaHHeM 6apHOHHbiX /1/ H KBapKOBbiX /2/ 

neTenb. Uenb HacTo~~e~ pa6oT~ - CAenaTb o~eHKH non~pH3yeMOCTH 
nHOHOB C nOMO~b~ HeAaBHO npeAnOmeHHO~ MOAenH Me30HOB C KeapKo
B~MH neTn~MH /31. B OTnH4He OT HenHHe~HO~ KHpanbHO-CHMMeTpH4HO~ 
MOAenH, rAe He~BH~~ y4eT CKan~pH~X pe30HaHCOB npOHCXOAHT 3a C4eT 
AHarpaMM C HeCKOn~HMH Me30HaMH B OAHO~ BepWHHe, 3Ta MOAenb BKn~-
4aeT Bee pe30HaHCbl B ~BHOM BHAe. ,l\Jl~ CKan~pH~X H nceBAOCKan~pHbiX 
Me30HOB OHa eocnpoH3BOAHT a-MoAenb. B pa6oTe 141 6~no e~cKa3aHo 
YTBepmAeHHe, 4TO BMeCTO ~HKTHBH~X a-4aCTH~ cneAyeT paCCMaTpHBaTb 
3KcnepHMeHTanbHO o6HapymeHH~e pe3oHaHc~ r, S* H 8. 

B HaCTO~~ee epeM~ Macca H30cKan~pHoro r -pe3oHaHca B OTnH4He 
OT H30BeKTOpHOrO o-pe30HaHca T04HO He ycTaHOBneHa. 3AeCb M~ 
6yAeM OpHeHTHpOBaTbC~ Ha 3KCnepHMeHTanbH~e pa60T~/~/, B OAHO~ H3 
KOTOpbiX /~a/ AaHa o~eHKa Mace~ f -Me30Ha mr"'700 M3B C WHPHHO~ 
- 400 M3B, a B APYrO~ /66/ AaHO HOBOe 3KCnepHMeHTanbHOe nOATBep

mAeHHe cy~ecTeoeaHH~ 3Toro H30cKan~pHoro pe3oHaHca (J pc = 0 ++ ) • 
HaMHOro ny4we H3MepeH~ nOA06H~e m~ pe3oHaHc~ S* /980/ c WHPHHO~ 
-40 M~B "" r /1 ~00/ c: llii.10I.1HOi:1 ?00-400 M~A /6/ OnH.u<o. t<ilt< fivneT 

BHAHO H3 npHBeAeHH~X 3AeCb paC4eTOB, BKnaA~ HX B non~pH3yeMOCTb 
nHoHa MeHee 3aMeTHbl, 4eM BKnaA OT nepeoro pe3oHaHca r/700/. 

B Hawe!A MOAenH An~ a-4aCTH~~ I r -pe30HaHca/ HMeeT MecTo cne
AY~~a~ ~opMyna: m~"' m~ + 4m ~ , 4TO AaeT npH mq"'240 tbB 
ma-500 M3B. 

npH O~eHKe BenH4HH~ non~pH3yeMOCTH nHOHOB M~ 6yAeM HCnOnb30-
BaTb ABa B03MOmH~X 3Ha4eHH~: An~ Mace~ r-pe30HaHCa- ~H3H4ec

KOe 3Ha4eHHe mr =700 M3B H MOAenbHOe 3Ha4eHHe ma=500 H3B. 0Ka-
3~eaeTc~, 4TO BenH4HHa non~pH3yeMOCTH 04eHb 4yBCTBHTenbHa K 
n~~M H3MeHeHH~M BenH4HH~ Mace~ nepBOrO H3 0++ -pe30HaHCOB. 

non~pH3yeMOCTb nHOHa B~4HCneHa C y4eTOM CMeWHBaHH~ MemAY BOCb
MOH KOMnOHeHTO~ OKTeTa H CHHrneTOM B COCTO~HH~X f H S* .. 6YAYT 
npHBeAeH~ TaKme pac4eTbr eepo~THOCTe~ pacnaAOB r ... rm, S * ... 1717 
H f -+ YY , 8 * -+ yy , conyTC TBYIOIIIHX npo~eccy yy -+ 1717 ·· 

JlarpaHmHaH, He06XOAHM~~ An~ B~4HCneHH~ aMnnHTYA yKa3aHHbiX 
npOI.IeCCOB, HMeeT BHA /S/ 
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u 3AeCb q=(d)- nonR KBapKOB, HMe~~HX TPH ~BeTa /npeAnonaraeTCR 

cyMMHpoeaHHe no ~eeTOBbiM HHAeKcaM e /1//; E, S*, rr, w, p 
nonR COOTBeTCTBY~~HX CKanRpH~X, nceBAOCKanRpH~X H BeKTOpH~X Me-
30HOB; All- ¢>oTOHHOe none; m P H m w - Maccbl p- H w-Me30HOB; 
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g = y2rr , gp= y6 g; 0 0 - HAeanbH~ilt yron cMewHeaHHR tg00 =11 y2. 
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9 

onpeAenReT CMeWHBaHHe MemAY BOCbMOill KOMnOHeHTOill OKTeTa 

E 8 H CHHrneTOM EO B COCTORHHR?< E H S *: 

( = ( 0 cos 0 s - ( 8 sin 0 s ' /2/ 

s * = ( 0 sin 0 s + ( 8 cos 0 s 

npo~eCCbl pacnaAa E -+ rr rr 8 * -+ rrrr , E -+ yy , 8 * -+ YY OnHCbl-
ea~TCR TpeyronbH~MH KBapKOB~MH AMarpaMMaMH, H306pameHH~MH Ha 

pMC. 1 • 11M COOTBeTCTBy~T aMMHTYAbl 

T £, s * -+ yy 

4 
--mqg' 
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3AeCb m q- 3¢l¢leKTHSHaR Mace a KeapKa , m q =240 M3B; F =95 M3B -
KOHCTaHTapacnaAanMoHa; a=e2/4rr, q 1,q 2 M t 1 ,t 2 -HMnynb-

c~ H nonRpH3a~HR ¢>oTOHOB. WHpHH~ pacnaAOB c y4eTOM cMeWMBaHMR 

Aa~TCR cneAY~~HMH ¢>opMynaMH: 
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Tenepb M~ HMeeM BCe He06XOAHM~e KOMnOHeHT~ An~ OnHCaHH~ npo
l.lecca yy ... ITIT. OH npoHcXOilHT nl:m y4acnn1 TPex .rovnn AHaroaMM *. 
nepea~ rpynna - 3TO TpeyronbH~e AHarpaMM~ c y4aCTHeM npoMe~yTo4-
H~X p 0

- H w-Me30HOB lpHc.2al. Ol.leHKa BKnaAa TaKHX AHarpaMM 
B eenH4HHY non~pH3yeMOCTH nHOHOB 6~na CAenaHa B pa6oTe /7/,rAe 
6blnO noKa3aHO, 4TO p0

- H w-pe30HaHCbl AaiOT BKnaA TOnbKO B BenH-
4HHY MarHHTHO~ non~pH3yeMOCTH nHOHa. 0AHaKO 3TOT BKnaA Ha nop~

AOK MeHbWe BKnaAOB OT ABYX cneAYIO~HX rpynn AHarpaMM. BTopa~ 

rpynna AHarpaMM - 3TO 4eT~pexyronbH~e AHarpaMM~ lpHc.261. H, Ha
KOHel.l, TpeTb~ rpynna - TaK~e TpeyronbH~e AHarpaMM~, HO c npoMe
~yT04H~M CKanApH~M Me30HOM lpHc.2el. 

PaccMoTpHM BHa4ane non~pHayeMOCTb aap~~eHH~x nHOHOB. BKnaA 
B aMnnHTYAY OT 4eT~pexyronbH~X AHarpaMM lpHC.261 paeeH 

191 

B03MO~Ha TaK~e rpynna AHarpaMM, ce~aaHHa~ c nHOHH~MH neTn~MH. 
TaKHe AHarpaMMbl H3y4am1Cb e pa6oTe Ill, rAe 6blno noKaaaHo, 4TO 
BKnaA HX B BenH4HHY non~pH3yeMOCTH 3ap~~eHH~X nHOHOB npH q2 =Q 
Man. 

TpeyronbH~e AHarpaMM~ c y4aCTHeM cKan~pHoro Me3oHa AaiOT 

T
IT+IT- 40am~ (g IJ.V q 1q2-qrq«> v jJ. 
( = (1(2 

917F 2 (m~-q 1 q2 ) 1101 

0TCIOAa An~ BenH4HH~ 3neKTpH4eCKO~ non~pH3yeMOCTH 3ap~~eHH~X nHo
HOB npH q 1q 2 =0 HMeeM 

a + = a [ 40m~ - 1] • I 11 I 
17 - 1817 F2m 17 m~ 

nerKO BHAeTb, 4TO, ocy~eCTBn~~ npeAenbH~~ nepeXOA K HenHHe~HO~ 
KHpanbHO-CHMMeTpH4HO~ TeOpHI1,(TO eCTb nonara~ m~=m~=m!+4m 2 

11 ycTpeMn~~ m -."" ), An~ eenH4HH~ 3neKTPI14ecKo~ non~pHayeMOC~I1 q 
nony4aeM 

a ----, 1121 
217F2m 17 

4TO paBHO Bblpa~eHI110 An~ a + , Bbi411CneHHOMy B pa6oTe /2/ C 11CnOnb-
30BaHHeM HenHHe~HbiX KHpan'bHbiX narpaH~HaHOB. 

6 HOBO~ MOAenH/8/ npH B~4HCneH11H non~pH3yeMOCTH ni10Ha Heo6-
XOAHMO Y4HT~BaTb 113BeCTH~e B HaCTO~~ee BpeM~ CKan~pH~e pe30HaHC~ 
E 1 17001, E 2 113001 11 S* 19801. TorAa e~pa~eHHe An~ 3neKTpl1-
4ecKo~ non~pl13yeMOCTI1 C y4eTOM CMeWHBaHH~ Me~AY OKTeTHO~ 11 CI1Hr
neTHO~ KOMnOHeHTaMH B COCTO~HH~X E 1 H S* 6yAeT paBHO 

= _1_(~)2 140~ [ cos
2
(8o+8 8 ) + sin

2
(8o+ fJ 8) + _1_1_11 -2....1131 

aiT± 1&r F q m2 m2 m2 m8 
( 1 q* (2 17 

a + = 
IT- ( 1 15001' 

a + =- 4 ,JQ-S I!>M S E
1

/700l. 
IT-

1141 

3KcnepHMeHTanbH~~ peaynbTaT, HeAaBHO nony4eHH~~ np11 COBMeCTHOM 
3KcnepHMeHTe OHHH-HI!>B3 lrpynna CHrMA-AHKCI, paeeH 191 

a + =le' 5+ 1 '81 ·1 0 -3 I!>M 3 . I 151 
IT- -

BI1AHO, 4TO ny4wee cornacHe c 3KcnepHMeHTOM AOCTI1raeTc~ np11 Macce 
E -peaoHaHca m£ 1=500 M3B. 

B HenHHe~Ho~ KHpanbHo-cHMMeTpi14HO~ Teop1111 3neKTPH4eCKa~ non~
pHayeMOCTb He~TpanbHOro nHOHa 1..1en11KOM onpeAen~nacb BKnaAOM nl1oH
H~X neTenb. no3TOMY npeAcTaen~eT oco6~~ 11HTepec paccMoTpeTb non~
PI13yeMOCTb He~TpanbHOrO nHOHa B HOBO~ MOAenl1. 

BKnaA e aMnni1TYAY npo1..1ecca yy -o 17°17° OT 4eT~pexyronbH~x 
A11arpaMM lp11c.261 paeeH 

*3AeCb 11 Aanee 6yAeT HCnOnb30BaHa XeBI1Ca~AOBCKa~ CHCTeMa 
eAHHHI..I, B KOTOPO~ e21417 =1113]. 3aMeTI1M, 4TO np11 B~411CneHI111 non~
pl13yeMOCTH HHOrAa HCnOnb3yeTC~ rayCCOBCKa~ CI1CTeMa eAI1HH1..1 /B/, 
B KOTOpO~ e2 =11137. 
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1161 

TpeyrOJlbHble AHarpaMMbl c y4aCTHeM cKannpHoro MeaoHa 

11o 40a m ~ (g I'll 4 1 q 2 - q 111 q 21' ) v IL 
T = t 1 t 2 • 

t 9rrF2 (m~-q1q2) 
1171 

0TC~Aa SeJlH4HHa 3JleKTpH4eCKOH nOJlHpHayeMOCTH HeHTpaJlbHOro nHOHa 
npH q 1 q 2 =0 pasHa 

10 a 
a11o = ls rrF2m 

11 

1181 

BHOSb ocy~eCTSJlHH npeAeJlbHbiH nepeXOA K HeJlHHeHHOH KHpaJlbHO-cHM
MeTpH4HOH MOAeilH, HMeeM 

1191 

3To 3Ha4eHHe cosnaAaeT c peaynbTaTOM, nony4eHHbiM s '1,2/. C y4e
TOM $H3H4eCKHX CKaJlHPHbiX pe30HaHCOS HMeeM 

= _ .J£_( m"o)2 [l-4m2( cos
2
(90+81 ) + sin

2
(9 0+96) + _1_)~ /20I 

a"o 1817 F q m2 m2 m2 m3' 

=-0 '5 ·1 0-3 

=-3. 10-s 

t 1 s* ( 2 rr 

£115001, 

( /7001. 
1211 

~HAHO, 4TO OLH!HKa 3JleKTPH4eCKOH nonRpHayeMoc TH He~<n pallbHur u 11~<10-
Ha CHJlbHO 3aSHCHT OT Sb160pa 3Ha4eHHH MaCCbl t 1 -pe30HaHca. 

HTaK, noKaaaHo, 4TO HCnOJlb3yeMaH MOAeJlb s KHpanbHo-cHMMeTpi-14-
HOM npeAeJle SOCnp0!-13SOAHT pe3yJlbTaTbl HeJlHHeHHOH KHPaJlbHOH MO
AeJlH c KsapKOSbiMH neTJlHMH 121. nony4eHHble 3Aecb o~eHKH AJlH nonH
p!-1ayeMOCTH 3apR~eHHOrO nHOHa HaHfionee fiJlH3KH K 3KCnep!-1MeHTY npl-1 
Sb16ope Maccbl t 1-peaoHaHca, cosnaAa~eA c MaccoA a-4aCTH~bl 

m ~ = m ~ = m lfr + 4m: I m t =500 M3BI. nocKOJlbKY WHPHHa t -peao
HaHca pasHa 400 M3B, TaKoA Sb16op Maccbl t-peaoHaHca He npOTH
sope4HT 3Kcnep!-1MeHTy. KpoMe Toro, npH 3TOM 3Ha4eHHH Maccbl t -

pe30HaHca AOCTHraeTCH Jly4wee COrJlaCHe C 3KCnepi-1MeHTOM H AJlH 
o~eHKH WHPHH pacnaAOS f ~ TTTT, s·~ TTIT. B aaKJ1~4eHHe npHSeAeM 3Ha-
4eHHH 3JleKTPH4eCKOH nOJ1Hpl-13yeMOCTH 3apH~eHHbiX nHOHOB, noJly4eH
Hble B pa3JlH4HbiX MOAeJlRX: 

6 

1. K!-1pa1lbHO-cHMMeTpi-14HaH MOAeJlb c 6ap!-10HHbiMH nonHMH 111 : 

a + =6 · 1 0 -s $M 8 
• 

IT-

2. KHpanbHO-c!-1MMeTpH4HaR MOAeJlb c KeapKOBbiMH neTJlHMH /21: 

a + = 7 ·1 0 -S $M 3 . 
IT-

3. CHrMa-MoAenb: 
a + = 7 , 2 • 1 0 -s $M 3 ,- . 

~ 
! 

4. MoAeilb peaoHaHcoe c KeapKOBbiMH neTnHMI-1: 

a rr ± = - 7 ·1 0 - 3 $M 3 , t 1 I 50 0 I , 

a+= -4·10-3 $M 3 , t 1/7001. 
rr-
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HET nH OPOBEnOB B BAWEA BHBnHOTEKE? 

Bbl MollteTe no.11yqMTb no noqTe nepeqMcAeiiHble IIMllte KHMrM , 
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H3naTel1bCKHH OTAel1 06beAHHeHHOrO HHCTHTYT3 RnepHHX HCC 11eAOB3HHH 

BonK08 H.K., Kpeonano8 n.s. nonRpHayeMOCTb nHOH08 P2-82-476 
8 K8apK080H MOAe11H C y4eTOM CKai1RPHWX H 8eKTOPHWX pe30HaHCOB 

C HCnOI1b308aHHeM MOAe11H Me30H08 C K8apKOBWMH neTI1ftMH, OCH083HHOH Ha pac
CMOTpeHHH 4eTwpeXK8apK0801'0 83aHMOAeHCT8HJI,8W4HCI1eHW 3Ha48HMft 3118KTPM4eCKOH 
nonRpH3yeMOCTH nHOH08. CAenaHw o~eHKH AnR WHPHH conyTCTay~Hx pacnaAo• 
t .. f1'f1 8* .. ""• t .. yy , S* .. yy. 3Ha4eHHJI 311eKTPH4eCKoti nOI1.11PM3yeMOCTH 

8W4HCI1eHW C y4eTOM CHHI'I1eT-OKTeTHOI'O CMewHBaHHJI 8 COCTOftHMJIX t,S*. 8 KMpanb
HO-CHMMeTpH4HOM npeAene npeAnO*eHH3.11 MOAel1b 80CnpoM380AMT pe3yl1bTaT Hei1HHeH
HOH KHpanbHO-CHMMeTPH4HOH MOAe11H. noKa3aHO, 4TO ny~ee COI'n8CHe C 3KCnepH
MeHTOM AOCTHraeTCJI npH 8w6ope 3Ha4eHHJI M<ICCW t -pe30H3HCa m, •500 H38. 

Pa6oTa 8WnonHeHa 8 na6opaTOPHH TeopeTH4ecKOH ~H3HKH OM~M. 

Volkov H.K., Kreopalov O.V. The Pion Polarizability in Quark 
Hodel Taking into Account Scalar and Vector Resonances 

P2-82-476 

A model of mesons with quark loops based on four-quark interactions is 
applied to calculate the pion polarizability. The estimates of the decay 
widths of • .. '"', s• .. '"', , • .. yy, , s• .. yy are made. The pion polariza-
bility is calculated with the use of the singlet-octet mixing between s• 
and • resonances. In chiral-symmetric limit the model reproduces there
sults of nonlinear chiral-symmetric theory. It is shown that for the mass 
of the • -resonances m.-•500 HeV the agreement becomes better. 

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