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BaJIa.IhlM BKJl8.ll0M B pa3BHTHe MeTO)l8, npaBHJl CYMM I<X..1l (nC), 

nepBOHaqaJIhHO npHMeHeHHOro .IlJl.R BhIIlHCJleHH.R pa3JIHlDihIX CTaTlfllecKHX 

a.llPOHHhIX napaMerpoB / 1- 4 I , .RBHJlaCh pa3pa60TKa npHHIUUIOB H npHeMOB, 

n03BOJl.RlOl.LI;HX paCC1Dn"hIBaTh .IlHHaMHllecKHe xapatcrepHCTHKH a.llPOHOB, 

TaKHe, KaK <pOPM<paKTOPbl 15.6 I B WHPOKOH 06J1aCTH nepe.llaq HMnYJlhca. 

HCCJle.llOBaHHe J(-Me30HHOrO <popM<paKTOpa 6a3HPYeTC.R Ha aHaJIH3e 3
TOqellHOH aMnJIHTY.llbl BMa 

o n Q n iP2l1-iqy 
i 2T(pi,p~,'Q2) a,... II fd4 xd4 ye x 

(1 )
2(nP )3 

x <0 !T I j (x) J (y) j~ (0) II 0 > • 
. all,... 

CO.llep)f(BIlleH aKCH8JIhHl:de TOqKH ja .. 8 Y 5 Ya U_ C KB8..HT~BhIMH 1IHCJla:Mll 

J(+ -Me30Ha H :meKTpoMarHHTHl:dH TOK .. en UYIl U - 6& 8 Yll s (en" 2/3,JIl

E\ =-113 - :meKTpnqecKHe SapH.llh1 KBapKoB). CBerOnO.llo6m.IH BeKTOp


2~ (n = 0, nPl '"' oP2 nP, oQ .. nP2 - oPl ,. 0) HCnOJlh3yeTCR,IlJ1.R Bbl.llene

HH.R HHBapHaHTHOH aMnJIHTy.llhI, cOOTBerCTByromeH B CHCTeMe 6ecICOHeQ

Hora HMnyJlhCa CTPYKTYpe PfJ ~, r.lle P "(Pl +P2 )/2, q2.(P2- P 1)2=_Q2=Pa 
=' -t. 3.1lech P1, P2 - Hall8JIbHLIH H ICoHellHLIii HMnYJlbC ICaOHa COOTBeT
CTBeHHO. 

ManHs aMnJIHTY.llh1 (1) B CHMMeTpHIIHOH KHHeMaTHKe Ipri -I P~ 
- t C HCnOJlb30BaHHeM TeXHHKH /5.6f n03BOJl.ReT onpe.lleJIHTb nOBe.lleHHe 

FK+ (t) B 06J1aCTH npoMe)K)'TolffihlX t : m~" t ~ 4 r3B 2. OMaKO no.ll 

XO.ll /5,61 He MO)J(eT 6hITb npHMO HCnOJlb30BaH B 06J1aCTH MaJIblX t , no

CKOJlbKY nOHBJI.RIOTCH BKJla.llbl B T(p;,pi, Q2) , cymecTBeHHO 3a'BHCHUUi£> 

OT .IlHHaMHKH Ha paCCTOHHH.RX -l/Q . npH Q2~m~ = 0,6 r3B 2 CTaHOBHTCH 

HeBOSMO)KHbIM J'lpHMoe HCnOJlh30BaHHe TeoPHH B03MymeHHH ,lJ,Jl.R onpe.lle

JleHH.R BeJIHlIHHhl 3THX BKJla.llOB H Tpe6YeTCH ,lJ,onOJIHHTeJIhHaR <Palcropma

UH.R BKJl8.ll0B 60JIhwHX H M3JIbIX paccToHHHH C yqeTOM HenePTYp6aTHBHhlx 

3<P<peKTOB. JlJIR <popM<paKTopa nuoHa TaKaR npoUe.llypa 6blJla npoBe.lleHa 
B 17 1 C HCnOJlb30BaHHeM TeXHHKH <paKTOPHsauHH, Pa3BHTOH B 18,9 • BblJlO 

06HapY)J(eHO, lITO 3Ta npoue.llYpa CBO.llHTCH K .Il06aBJleHMJO B npaBHJla CyMM 

HeKOTophIX HOBblX BKJla.llOB, HCqe3a1OUUiX npH 60JlbWHX Q2, HO o6ecne

2 dF11 
IIHBaIOUUiX npH Q 0 KOHellHOCTb --i H npaBHJlhHyro HOpMHPOBKy

dt t=o 

F11 (O) =1.JlJIR X-npe.llCTaBJleHH.R aMnJlHTy,IJ,hI (1) TaKHe BKJIa.llhI CJle.llYIOT H3 

06J1aCTeH, r.lle x 2 MaJIO, a y2 H (x- y)2 BeJIHKH. HUOllR Jl""l (l) TPf'lrt (pi . 
,...2 

p~,Q2), MO)KHO YBMerh, liTO CymeCTByroT 'lJIeHbl- In t, Inm; , paCTyUUie npH 

t -+ 0 , MH peryJlHpH3aJJ;HH KOTOPhlX Hy)KHhl .Il0nOJlHHTeJlhHhIe BKJla.llhI. 

npoBO.ll.R .IlJl.R (1) COOTBerCTBYlOmee onepaTopHoe pa3J1o)J(eHHe 17.10/, 

Mhl Bhl.lleJlHeM npH t - 0 'lJIeHhl, HMeIOmHe CTPYKTyPY 

C(p2, m;)[l7(t) _.l7 PT (t»), 

r.lle 17 (t ) - nOJlHhIH KOppeJl.RTOP HeKoToporo COCTaBHOrO onepaTopa, B03

HHKwero npH onepaTopHoM pa3J10)J(eHHH, C ::meKTpoMarHHTHbiM TOKOM, 

l7 P T( t) - nepTyp6aTHBHbIH aHaJIor :noro KOppeJI.RTOpa. HCXOM H3 Tpe60

BaHHH COBn8.lleHHH CTpyKTyphI 11 ( t) B aCHMnTOTHKe t .... ". co CTpYKTYPOH 

11 P T ( t ) , nOJlyqaeMOH npH onepaTopHoM pa3J10)J(eHHH, 3annweM npe.llCTaBJle

HHe TaKHX 'lJIeHOB B BMe .IlHOOepCHoHHoro HHTerpana 6e3 BblqHTaHHH: 

PT"" p(8)-p (8)1 r d8 
17 0 8 + t 

)lanee M.R HaXO)J(.IleHH.R BeJIHqHHbI 3TUX BKJla.llOB HCnOJlb3yeM CTaH.llapT

HblH MerO.ll npaBHJl, TO ecTh, BblqHCJI.RH pPT (8), HenepTyp6aTHBHbie no

npaBKH -<88> ,<uu > H <00> K cooTBercTByromHM KOppeJl.RTOpaM H MO.lle

JlHPYH p( 8) O.llHHM HH3WHM pe30HaHCOM, nOCTpoeHHblM COOTBeTCTBeHHO 

H3 U- H 8-KBapKoB KaK 

p(8) eu[f1o (8- mt) + piT (8)8(8 > £1 1 )] 

(2) 
- es [f20(8 -m~) + piT (8)0(S > a2)], 

<pHKcHpyeM nocJle 06pa60TKH nc 3HaqeHHH BbillerOB r1 • f 2 H napaMeTpoB 

nopora KOHTHHYYMa a l' a2 • npH 3TOM B nc paCCMaTpHBaeTCH MaKCHManh· 

HO WHP.0KaR 06J1acTb t .IlJ1H 3KCTpanOJl.fIUHH aCHMnTOTHqecKOH CBH3H 

(17(t) .17 
PT (t) npH t -+,..) HaKOHellHhle3HaqeHHR t. 

Eme .IlBa THna BKJla.llOi) npH ManblX t HaxO.llHTCR C HCnOJlb30BaHJfeM 

ypaBHeHHH .IlBH)J(eHHH H TeXHHKH npaBHJl CYMM, OHH CO.llep)J(aT 3HaqHTeJIh

Hoe IIHCJlO pa3J1HqHhIX KOppeJlHTOPOB, nOJlytmeMblX npl'! Bhl.lleJIeHHH nocJle 

onepaTopHoro pa3J10)J(eHH.R HHBapHaHTHOH aMnJlHTYAhI - K03<P<PHUHeHTa 

npH It Pf3 F:p. 2 2 
CYMMHPYR Bce BKJla.llbl B 06J1aCTH Ip 1 I = IP2 I '" 8 > t H npoBt>.IlR 

no 8 60peneBCKoe npe06pa30BaHHe, nony'laeM .IlJl.R <pOPM<paKTopa J(. 

Me30Ha CJle.llyromHe nc: 
M2 

K 2 
_Mk' 


fiF'K (t) --2 CK,FK,(t)

M + C , (t) ) e M 2 +CK(t»)e +[ KM2 M 

t  _..:;:.a.. (3)m2 
-~_3~ 1 1 -~ee~ XM2 xM 
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a 2 72 /1· t 1 da a (1 _ 4 5 2l- {e t(tln- + 
2( t + m2) ) - est40 172 M4 U t l- a a

1 p 

1 m < sf> > 16 17 a. < S S > uu·, 

x(- )f">J + s 4 

~s
1 l- __ ___ 

9 M6t+a l- mcp M 

_~ 17Cl. S <SS ><uu > e 
t( U + -..::-..",..-~ 

Z'l M6 t + m2 
p 

8 t 17Cl. <UU)!. m2 ,16 8 tl-e . __]+ 5 {(e -.:.::.e. e ) . .....--~-e ]-c 

U 24.1 M2 M6 U tl-mf S 81, 243 s M 


p 

2 

+ < GG > 1 4 {e (1 + ~)-e (1+ m$ )l+O(m;)+ s ).u 217 24 M t + mp t+m~ 

3,lJ,eCh lJepe3 °(m~) 0603HalJeHhl lJIIeHhI, n01lY'lleHHble H3 pa3110meHHfl 

m~/M 2 1 -m2/ xM 2 

(l-e ). J C(x)(l _e S )dx. lIneHbI - O(a s ) TaKme MaJIbl 


o 

no CpaBHeHHIO C Y'ITeHHhIMH HenePTYP6aTHBHhlMH nOnpaBKaMH. 3HalJeHHfl 


2 2
napaMeTpOB B (3): m$=0,6 r3B2, m~:::: 1,04 r3B , mR = 0,24 r3B , m~ '" 

r3B 2, <-~~.G(}:'. =::: 0,023 r3B 2, CK '" vi 2 ffT' a 1'" 1,5 r3B 
2 , '" 19, 

17 

4 3 - /12,13.14.17 1 

0,012 r3B , < (0,25 r3B), , =0,8 <uu 

Be1lH'IIHHbI MK , 1,9 +2 r3B 2 H CK , "" 230 M3B, XOPOlllO cornacylO

LUHeCfl C 3KCnepHMeHTOM / 18/, MOJKHO 3aQ:>HKCHpOBan. H3 aHaJIH3a 2-TOlJelJ

HblX npaBHJI CyMM, B3flB HX, HanpHMep, H3 /14 
1 

• B1IH3KHe 3HalJeHHfl n01ly

lJeHbI TaKme B! 11/ . 

nc (3) npH t '" °nepeXO,lJ,flT B cOOTBeTCTBYlOlUHe nc ,lJ,1IR ,lJ,ByxTO

lJelJHOH aMnJ1HTY,lJ,hI, "ITO 03HalJaeT npaBHJIbHyro HOpMHpOBKy FK (0) l. 
COXPaHflfl TOlJHOCTb nc (- 10%), MomHO BbIlJeCTb H3 nc (3) npaBHna 

CyMM,lJ,J1H F (0). 06pa6aTbIBaJI n01lYlJeHHhle BblpameHHH npH t- ° (nocne 

,lJ,e1leHHfl Ha t ), MbI HaxO,lJ,HM BenHlJHHY 3apH,lJ,OBOro panHyca Me30Ha B 

COOTBeTCTBHH C onpe,lJ,eneHHeM: 

1 d ( t ) 1 FK (t) -FK to)
< r 2 > ---""""----' -- ItoK t=o6 dt 6 t 

.( 

3aMeTHM, "ITO ,lJ,mI y,lJ,aJIeHHfl He,lJ,HarOHaJIbHOro Q:>opMQ:>aKTopa C
K 
(t) MhI 

,lJ,HQ:>Q:>epeHU;HpyeM (3) no 11M2, a ri,FK , (t)/t H CK,(t)/t onpe,lJ,enfl 

lOTCfl H3 ,lJ,Bam,lJ,bI np0,lJ,HQ:>Q:>epeAU;HpOBaHHblx no 1/M 2 nc npH KOHKPeTHbIX 

3HalJeHHflX t . 
OKOH'IIaTenbHO n01lYlJaeM 

2 .,
< rK + 'TOOp O,ffi± 0,05 <pM2 

(4)
( 'r2 ., 0,28 ±0,05 <PM 2 /15 1 

).
"' K +3KC n 

KaK BH,lJ,HO, nOC1Ie,lJ,OBaTe1lbHhIH Y'lleT cneU;HQ:>HlJeCKHX BKJ1anOB, oTpamaro

LUHX ,lJ,HHaMHKY CHCTeMhI Ha 60.i1blllHX paCCTOflHHflX, n03BonfleT n01lYlJliITb 

xopOlllee Cor1laCHe C 3KcnepHMeHTa1lbHhIMH ae1lH'llHHaMH, OCTaBaJICb B 

paMKax "CTaH,lJ,apTHoro" MeTo,lJ,a, nc KX.ll. (B.nH3KHe pe3Y1IbTaTbi MOJKHO 

n01lYlJHTb H B MeTO,lJ,e KOH(llJHO-3HepreTHlJecKHX nc I 16/, r,lJ,e BCfl 

,lJ,HHaMHKa CHCTeMbl aKKYMY1IHpyeTcfl B napaMeTp so) • 
OTMeTHM, 'ITO pa3HOCTb <ri + > H <r;; > fllll1lfleTCfl TaKme ,lJ,OCTaTOlJHO 

XOPOlllO onpe,lJ,e1lfleMOH 3KcnepHMeHTaJIbHO BenHYHHOH /15/: 

2 2 3Kcn 
«r > - » 0,16 ± 0,06 <PM 2.17 <r K 

Hcno1lb3Yfl HamH nc ,lJ,J1fl <r~ >, n01lYlJaeMhIe H3 (3), a TaKme nc ,lJ,1Ifl 

<r ~ >H3 17 I, MomHO 3aQ:>HKCHpOBaTh TeOpeTHlJeCKOe 3Ha'lleHHe 3TOH BenH

lJHHbI. CYLUecTBeHHhIM ,lJ,1Ifl 06pa60TKH flB1IfleTCfl TOT Q:>aKT, 'ITO mKt m ~ 1 

m~. npH 3TOM MomHO n01lYlJHTb (noc1Ie ,lJ,HQ:>Q:>epeHU;HpOBaHHfl no 

11 M 2) npaBHJJa CyMM ,lJ,1Ifl HaxO)l(,lJ,eHHfl npH MaJIbIX t 3Q:>Q:>eKTHBHbIX Q:>0PM

Q:>aKTopOB BbIClllHX COCTOflHHH, TO eCTb F K ,(t), CK'( t ), FA 1 ( t ) H CAl( t) . 

FfT(t)-l 
Hcn01lb3Yfl n01lYlJeHHbie Be1lHYHHhI H 06pa6aTbIBafl nc ,lJ,1Ifl . -} 

t 
F (t )-1 

(K .), MhI Ham1lH 

(5).1(r2) «r;>-<ri»KXDnc = 0,13 ± 0,03 <PM2. 

OTMeTHM, 'ITO cTa6HJIbHOCTb nc ,lJ,1Ifl onpe,lJ,eneHHfl .1( r 2) HeCK01lbKO xyme 

H npH 601lee Y3KOM nJ1aTO (3'::; M2;:; 5), lJeM npaBH1I CyMM ,lJ,1Ifl <r~ 
TaM n1laTO 601lee lllHpOKoe (1 s M2,::; 6) H norpelllHocTb (4) MeHbllle, 

lJeM B (5). 

B TOlJHOH KHPaJIbHOH SU (?,)-cHMMeTpHH <ri! r~ > H mp =m¢. Hc

n01lb3YH (5), HaXO,lJ,HM npH <r KV >3Kcn - 0,052 ± 0,0-26 Q:>M 2, 'ITO OTHO

llleHHe 

<r2 r 2 .-, 
- {1 'K .. 

R 2,5+1,0. (6) 
2 

r K(. 
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:.ho xopomo CorJlacyercs c pe3YJlhTaTOM .o;JlS R B MO.o;enH BeKTOpHOH 
.o;OMHHaHTHOCTH C ytleToM HapymeHHS SU (3) /191 • B CJle.o;YIOlll,eH pa60Te 
MI.l nO.o;po6Hee 06cy.o;HM 3TOT BOnpOC. nOKa )Ke, Ha OCHOBaHHH pe3YJIh
TaTOB /7/, a TaK)Ke H3 (4), (5), (6) MO)KHO c.o;eJlaTh BbIBO.o; 0 B03MO)K
HOCTH TeOpeTHtleCKOrO onpe.o;eneHHS KaK pa.o:uyca K-Me30Ha, TaK H BeJIH
lUfHI.I HapymeHHs KHPaJIhHOH SU (3) -cHMMeTpHH, xopomo corJlacyIOlll,HXCS 
C 3KcnepHMeHTOM. 

llHTEPATYPA 

1. Shi/man M.A., Vainshtein A.l., Zakharov v,l. Nucl. Phys. B, 1979, 147, p.385. 
2. Ee/lJIee B.M., Horjirjie E.n. - )f(3T<1>, 1982, T.83, e.3, c.876. 
3. Reinders L.J., Rubinstein H., Yazaki S. Phys. Rep., 1985, NO.1, p.127. 
4. EeARee B.M., KO?aH H.H. - flUCMIa e )f(3T<1>, 1983, T.37, 8.12, c.611. 
5. Nesterenko v'A., Radyushkin A. V, ~. Phys. Lett. B, 1982, v.115, No.5, p.4JO. 

6.1ohe B.L, Smilga A. V, - Phys. Lett. B, 1982, v.l J4,No.5, p.353. 

7. HecTepeHKo B.A., PaolOLUKuH A.B. flUCMIa e )f(3T<1>, 1984, T.39, c.576 
8. ErjipeMoe A.B., PaolOLUKuH A.B. TM<1>, 1980, T.44, N°l, c.17; In, c.157; N°3, c.327. 
9. PaolOLUKuH A.B. 3 lfA H, 1983, T.14, e.I, c.58. 

10. Chetyrkin K.G. et al. INR Preprint P·0337, 1984. 
11. Krasnikov N. V., Pivovarov A.A., Tavkhelidze N.N. - Z. Phys. C, 1983, v.19, p.301. 
12. Krasnikm' N. V., Pivovarov A.A. - Nuovo Cim., 1984, 81A, p.80. 
13. GasserJ., Leutwyler II. - Phys. Rep.• 1982. v.87. No.1, p.57. 
14. )f(UTHU/iKUU A.P., )f(UTHU/iKUU H.ll., lfepHJlK B.n. H<1>, 1983, T.36, e.3, c.1277. 
15. BooonbJlHoe A.C, UbuaHoe 3.11. 3lfAH, 1984, T.15. e.I, c.5. 
16. Chetyrkin K.G., Krasulin A.B., Matveev 	v'A. 1NR Preprint P-0395, 1985: 

KpacYlluH A.E., MaTeeee B.A., lfeTblpKuH K.r. - flucbMa e )f(3T<1>, /985. T.41. c.223. 
17. Leutwylerll.,RoosM. Z. Phys. C.1984. 11.25,p.91. 
18. Particle Data Goup. Rev. Mod. Phys., 1984, 66C 
19. Ametller L.. Ayala C, Bramoll A. - Phys. Rev., 1981, 24D, p.233. 

d 

PYKonuCh nocTynMa B H3.o;aTenhcKHH OT.o;eJI 
2 MapTa 1987 ro.o;a. 

6 


BeHmm B.A., HecrepeHKo B.A., P8JlIOWKHH A.B. P2-87-134 

3JleKTpoMarHHl'Hl:dH pa.o;uyc K'Me30Ha 

llOJIY'l.eHbI HpaBRJIa CyMM KXn .o;JIR q,opMq,aKTopa K-Me30Ha 
np" MaJII.IX Q ~ 3apR.o;OBhlH P8.0:HYC Me30Ha Onpe,D;eJJReTCR C xopoweH 
TO'I.HOCT&lO H OKa3blBaeTCR MH3KHM K 3KCnepHMeHT8JlbHoMY 3Ha· 
lleHHIO. HaxO.o;HTCR TaK:lKe BeJJHlUfHa < r; > - " ri >. 

Pa60Ta BhlHOJIHeHa B JIa6opaTopHH TeopeTQ'lecKOHq,H3HKH OI1HM. 

DpenpilHT 06loe,llHlUIUlOro HHCTJITYTIllUlepn.u HCCJJelloBUld . .I1y6Ha 1987 

llepeBO.o; aBTOPOB 

P2-87-134Beilin V.A., Nesterenko V.A., Radyushkin A.V. 

Kaon Electromagnetic Radius 

We obtain the QeD sum rule for the kaon factor at small Q2. 
It determines with a rather good accuracy the kaon charge radius in 
agreement with ex~riment. We also discuss a sum rule for the diffe
rence < r

IT 
2 > - < rK > • 

The investigation has been performed at the laboratory of 

Theoretical Physics, JINR. 


Preprint of the Joint Inmtute for Nuclear Research. Dubna 1987 

http:MaJII.IX
http:11.25,p.91

