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Hccne.aoaaH~e npo~ecco8 cTonKHoaeH~n Me3oHoa c ~oToHaM~ .aa
e~ YH~Kan~H~e B03MOmHOCT~ C T04K~ 3peH~n B~nCHeH~n 3neKTpOMar
H~TH~X CBO~CTB n~OHOB, np~ H~3K~X 3Hepr~nX 3T~ CBO~CTBa XapaK
Tep~3Y~TCR KOHe4H~M 4MCnOM napaMeTp08, KOTOpwe onpe.QenR~TCR 
~3 pasnomeH~R aMnn~TY.Q Me30H-~OTOHHWX np04eCCOB no 4aCTOTaM 
y -Kaafil-oa. B 4aCTHOCT~, K03~~~~MeHTbl 3neKTP~4ecKo~, a , ~ 
MarH~THO~ 1 $rr, nOnHp~3yeMOCT~ Me30H08 880.QRTCn .QnR OnM~aH~R 
3~~eKTMBHOrO B3a~MO.Qe~CTBMH a.QpOHOB C 8HeWH~M 3neKTpOMarHMT-

~ HbiM noneM 1 1•21-

' 
V a 2 $ 

. =--I! E rr H2 
Int 2 - - ""2 . /1/ 

0TMeTMM, 4TO 8 HaCTOR~ee BpeMR ~HTepec K ~3y4eH~~ HM3K03Hep
reTM4eCKMX XapaKTepMCT~K Me30H08 3aMeTHO yc~n~ncn. 3TOT 803-
pOCW~~ ~HTepec o6R3aH, c O.QHO~ CTOPOHbl, nonaneH~~ 6onee c_o
aepweHH~X MeTO.Q08 ~3MepeH~R TaKMX XapaKTep~CT~K Me30H08, KaK 
~x 3neKTpoMarH~TH~~ pa.a~yc, ndnnp~syeMOCTb/lO~a, c .apyro~ cTo
poH~, C03.QaH~~ H08~X TeopeT~4eCKMX MO.Qene~ ~ CXeM B Teop~~ 
3neMeHTapH~x 4acT~~ /eM. o63op 131 /. 

TeopeT~4ecKaR o~eHKa K03~$~~~eHTOB a" ~ $" .ann rr-Me3oHoa 
~saneKaeTcn ~3 aMnn~:rYAbl npo~ecca yy ... rrrr, Bbl4~cneH~e KOTopo~ 
npe.QnOnaraeT 3HaH~e C~nbH~X 83a~MO.Qe~CTB~~ n~OH08. nocKOnbKy 
TaKan Teop~R OTCYTCTByeT, TO B n~TepaType .QnR pac4eTa arr M $rr 
~cnonbsy~Tc~ pa3H~e HM3K03HepreT~4eCKMe npe.anonomeH~R ~ np~-
6nMmeHMn. Hanp~Mep, 8 pa6oTe 1ll aMnnMTY.Qa yy ... "" Bbi4McnneT
cn c ~cnonbsoaaH~eM anre6p~ TOKoa ~ r~noTesw 4CAT, TaM me aw
ncHReTcn ee CBR3b c K03~~~~MeHTaM~ nonnp~syeMocT~ rr-Me3oHa. 
Pa6oTbl 

14
•
51 noc8n~eHbl ~ccne.aoaaHMIO y y .. "" 8 paMKax K8aHTo-

8o~ Teop~M nonn c K~panbHO-~H8ap~aHTHWM~ narpaHm~aHaM~. PHA 
pac4eTo8 nonnpM3yeMOCTM rr-Me30Ha 16 •7•9/ 6bin npo8e.QeH npM 
~cnonb30BaH~~ pasHwx aapMaHTOB a-MO.Qen~. 0TMeT~M TaKme pa6o
Tbl /2,

3
.111, r .ae K03<)J~~~~eHTbl a" ~ (3

17 
n~OH08 ~3y4an~cb c no

MO~b~ MeTO.Q08 A~ChepCMOHHbiX npa8Mn CYMM M HepenRTMBMCTCKMX 
KBapKOBWX MO.Qene~. PesynbTaT~ 3T~X MCCne.QOBaHM~ .Qnn K03~~M
~J;IeHTa 3neKTpM4eCKO~ nonnpM3yeMOCT~ a

17 
npM8e.QeHbl 8 Ta6n. 1 • 

HacToR~an pa6oTa nocaH~eHa BW4McneHM~ K03~<!J~~~eHTOB 3neKT
P~4ecKo~, a 17 , ~ MarH~THO~. (3 17 • nonnpMsyeMOCTM rr-Me30H08 8 
paMKaX HenoKanbHO~ MO.QenM K8apK08 /HMK/ 112~~MarpaMMW, On~cw
Ba~~Me npo~ecc yy-+ rrrr 8 HMK, np~ae.aeHbl Ha p~cyHKe. HMsKo-

2 
~·,;. 

\."''lt .. 

,-, 1<ro! ~ .. r .--,~..;r\ .·-rt· 

" 

/1/ TepeHTbea 

a +(~3) 
rr- m 

" 

·Ta6mw;a I 

(-::_) 
a"o m~ 

0 
-0,04 

0 
/4/ BonKoa, ITepayrnHH 
/5/ 36epT, BonKoa 
/6/ JlbBOB 
/11/ JlbBOB, ileTpyHhKHH 
/2/ ~erTeB · 
/9/ Cannata, Mazzanti 

0,16 
0,31 
0,35 
0,27 
0, 25+0, II 
O, I -

-0,04 
0,055~0,11 

0,36 -0,004 
/7/ fanbrrepHH, KanHHOBCKHH 0,3 -0,06 

1 I 

21 

31 

41 

51 

61 

K2 K3 

d<' + ::r: + ( K3-K~tl 
K1 K~t 

8 2 :><: <JC: + ::c + 

>< + ::c. + :r: + (Kr-K4) 

X+ (K3-Kir) 

:J c + :J. c +(K3-K4) 

~T (K3-K4 l 

=)2:+ (KJ--- Kit) 

/

·a ;,;:· .,,,I_, . ..,Hi-"i· ,. 
...,.,_,_,.;~~ '-ll tll<t .-I\.' 1 

~,;,·:r :-,.i·lblx ~.fct· I :,2 -.:·<'( 

..- .. --..- ...... -

3 



3HepreTH4eCKOe npH6nHmeHHe n03BOnHeT orpaHH4HTbCH, B aMnnHTYAe 
yy ... rrrr 4neHaMH Hynesoro H BT-oporo nopHAKa no BHeWHHM HMnynb-

caM, 

BKnaA AHarpaMM, noKa3aHHbiX Ha PHCYHKe, B aMnnHTYAY YY-> rrrr 
/TeXHHKa paC4eTa OnHCaHa s 1131 / B~pamaeTCH CneAy~~HM o6pa30M: 

b A A A A < JL (k 3 ) rr (k 4) I S I y ~k 1 ) y 2 (k 2 ) > == C 1} v 2T ~~ (k 
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a= e 2 I 4 rr • 

A 
a H b - H30TOnH4eCKHe HHAeKCbl; k 1 , k 2 - VIMnynbCbl $OTOHOB; f /

1 
fA2 - HX BeKTOp~ nOnHpV13a~HV1; k3 , k 4 - VIMnynbC~ 77-Me30HOB. 
H~MVI TaKme Y4V1TbtBa~TCH paseHcTsa: k~ =ki=O , ki=k~ = rn; , 

1 kt ( 1 ~ k2"f 2 = 0. napaMeTpaMVI MOAenVI HBnFIIOTCH L =/320 M3B/- , 
~=1.4, a ¢YHK~V1V1 N(() , V5 (() V1 K (<), B03HV1KatO~V1e s pac4eTax 
no HMK, npHBeAeHbt s/13.14/. 

3aMeTV1M, 4TO 6e3 y4eTa AMarpaMM~ 6 Ha pMCYHKe /T.e. npV1 
yv 

77 
= 0 B /2/ I aMnnHTYAa 

HO-MHBapMaHTH~IO CTpy~Typy 

B 3TOM npM6nHmeHV1V1 paBH~: 
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4TO KacaeTCH BKnaAa B aMnnHTYAY npo~ecca yy -> TTTT AMarpaMM. 
C 06MeHOM .p- V1 W -Me30HaMV1, TO OHM COAepmaT KpOMe d flV e~e 
"'APYrY~ rpaAMeHTHO-MHBapMaHTHy~ CTPYKTYPY -fflv· CneAosaTenb-
Ho, AnH 3TOH AMarpaMMbl arr V1 aTT MOryT OTnV14aTbCH KaK no 
senM4MHe, TaK "' no 3HaKy. AHanM3 4neHoB c Y:r s /2/ noKa3bt
saeT, 4TO ee BKnaA B 3neKTPV14eCKY~ nonHpV13yeMOCTb paBeH Hyn~, 
TOrAa KaK AnH MarHMTHOH _nOJJHpV13yeMOCTV1 arr OH OTnM4eH OT HynH 
/CylJleCTBeHHbiH BKnaA OHa BHOCHT B arro M3-3a 06MeHa uJ-Me3o
HOM/. TaKMM o6pa3oM, 3neKTPM4ecKaH nonHPM3yeMocTb nHoHos s 
Ht1K onpeAenHeTcR no /3/, TOrAa KaK AJJH MarHMTHoi1 nonRpH3ye
MOCTV1 HMeeM: 

(O) e2 v e 2 v a +=a±+ -y +• a o=8o +--yo rr- rr m rr- rr rr m rr - rr rr 
/4/ 

Pe3ynbTaTbt Bbi4V1CneHV1H K03$¢M~V1eHTOB 3neKTPH4eCKOH • arr • V1 Mar
HHTHOH. arr • nonHpV13yeMOCTV1 no ¢opMynaM /3/ 'H /4/ npHBeAeHbl 
B-Ta6n.2. 

T a 6m·n~ a 2 

() + (~-) a (-':.-) 
a THrr ,o;HarpaMM a + ( .::__) {3 0(-3) rr- m 3 77-- m3 "o m3 77 mrr rr 17 rr 

----
~ ~ 

-0,05 +0,05 -0,35 0,35 

0,45 -0,45 0,45 -0,45 

0 0,01 0 0,06 

CyMMapHbie 3HatJ:eHHJl 0,40 -0,39 0, I 0 -0,04 

KaK BHAHO V13 Ta6n.l "'l· 3Ha4eHMH arr V1 arr. B~4HCneHH~e 
B pa3HbiX MOAenHX, VIMetOT AOCTaT04HO 6onbWOe paCXOmAeHV!e. no3-
TOMY 3KcnepMMeHTaJlbHOe V13MepeHMe VIX 3Ha4eHHH HBnHeTCH npMH~H
nHanbHO samHbiM AJJH noCT~OeHMH TeOpV1V1 B3aV1MOAeHCTBV1H Me30HOB 
c 3neKTpoMarHMTH~M noneM. Oco6eHHO cy~ecTseHH~M, no HaweMy 
MHeH~~, RBnHeTCR OnpeAeneHHe 3HaKa 3neKTPV14eCKOH nOnHpH3yeMO-
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CT~ He~TpanbHoro n~oHa arro, TaK KaK ee sen~4~Ha Ha~6onee 4ys
CTB~TenbHa K npeAnonomeH~~ ~ MexaH~3Me c~nbH~x asa~MOAe~CTB~~ 
rr -Me30HOB np~ H~3K~X 3Hepr~RX. 

AsTopbl Bblpama~T 6naroAapHocTb C.6.repac~Mosy, A.6.roaopKo
sy; M.A.HsaHosy sa nnoAOTsopH~e o6tymAeHMH. 
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~HHeilxau M. H ~p. 
0 DOnflpHsyeMOCTH rr-Me30HOB 
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BbJqHcneua aMnnuTy~a npoo;ecca y y -> 1J rr B ue.noi<MhHOH Mo
~enu 'I<napi<oB. Hail~eHbi qucneHHbie auaqeHHfl I<os«iJqmo;ueuToB snei<T
puqecKoil, a rr , H MarHHTHOH • f3 rr • DOnflpHsyeMOCTH IIHOHOB: 

a~+~ 0,40 ~-
"- m3 ' / rr 

a 

~· 
arro =0,1 

rr 

{3 + = -0,39 _r:_. 
rr- m3 

rr 

a 
{3 0 = -0,04 --3 . rr m 

rr 

Pa6oTa Bbinonueua B fla6opaTopuu TeopeTuqecKoH «iJHSHKH OHHH. 

npenpHHT 06oeAHHeHHOrO HHCTHTyTa RAePHWX HCCfleAOBaHHH. AY6Ha 1982 

Dinejkhan M. et al. 
On Pion Polarizability 

P2-82-213 

The amplitude for the process yy-> rrrr is calculated in 
the nonlocal. quark model. Numerical values for coefficients 
of electrical arr and magnetic t3rr pion polarizabilities are 
found to be · 
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