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He,naBime rrpeD;ll:8lIO,¥je 8KCIIBPlIMCHTll no ll8yqenmo CTPYitTypnoil <I>YHK-

JJ;ll:ll ,neilTpoHa B(q,2 J B,nBoe pacump1prn: 06JiacT1> H8Mepeumnc rrepe,naq 

HMITYJI!>Ca. A.Hrurn:a T6OpBTUqecKOll CHTyaJJ;ll:H IIO8BOJIJl6T c,neJI8TI, CJIB'AYIOllllifi 

Bllllo,n: KaK B paMK8X HepeJIJITHB1ICTCJ<OI'O 11O,nxo,na C :il'.CJ10JII,8QBaHl'l6M paa

JIHqnmc Hj'KJIOH-HYKJI~HHIDC IIOT6HJJ;ll:aJIOB, TaJt H rrpn yqeTe pcJIJITlIBHCTCitmc 

3<WeKTOB B .IJ:C:liTpoHe ne y.naeTCJI OIIlIC8TI, 3Itcl10PlIMOHTaJII,HYIO CTPYKTYP-

Hj'IO <pyiiKJJ;ll:IO Bcq,2.) /2,3/. aixI>eKTHBHlle HYit1IOH-HYKTIOHHll6 I1OT6l!JJ;ll:aJill, 

Ha KOTOpllX OCHOBaHO HepeJIRTHBHCTCKOe OIIl!Caime ,neftTpona, o6yCJIOBJie-

Hli o6MeHOM M88OHaMH. IloaTOJIA'Y B orrpc,IJ;eJICHHOilo6JiacTII rrepe.naq ll:MIIYJib-

ca Me8OHHHC CT6II8Hll CBO6O.IJ:H ,Il;OJVKHll rrpoRBJIJITI,CR B yrrpyroM pacceRHHH 

3JI~KT.P?HOB Ha .nefiTpoHe • HaocKaJIRpHue i68OHHlle O6MeHHllO TOIW (MOT) 

HaH60Jiee ,tieTaJibHO H8YqaJII1:CI, B pa6oTe 4/. r.ne 6wIO YKa88HO Ha CMI,

Hy!O '!YBCTBHTeJibHOCTJ, .IJ:HarpaMM rrapnoro TOKa lI pfiJ -rrpo~cca, orr

pe.neJIJIDllHX MOT, K M88OH-Hj'KJIOHHUM <popMJ)aKTopaM (MH~). B pa6oTe / 5/ 
6wra rrpe.IJ:IIpHHRTa peBII8HR MOT Ha OCHOBe.M!IsP, llOCTpoeHHUX Ta.lWM o6pa8OM, 

~o6u IIPH He6OJI1>1IIIDC rrepe,nalffiX lIMIIYJibCU BOCllpoH8BO.IJ:HJilICI, Im8KO8Hep

reT1Iqec1me .narutue peaKJJ;ll:il JI ti - fl ;,I Jr , a B rrpe,neJie 60Jibnrnx HMIIYJI1>-'

coB :WC IIOBe,neime orrpe,IJ;eJIHJIOCI, rrpaBMaMlf KBUHTOBOil xpoMO,nIDiaMlfKl'I. 

CTPYKTYPHYIO <PYHKJJ;ll:IO A(<t·J B aToii· pac5oTe y.naJioc1, oIIl!caT1> BllJIOTh 

.no rrepe,na'I HMIIYJII>ca q,2 < 75 <PM-2• CTpyKTypHaR <pyHKJJ;ll:R B ( q,,2) 
onpe.neJIJieTCR ;rmm, O.IJ:HlIM MarimTHHM <popMJ)aKTopoM .nefiTpona FH l q,2.) , II 

rroaTOM,Y a.necr, CJie,eyeT,OJJm,D;aTr, 6oJiee RpKoro rrpoRBJieHHR M~8OHHUX cTerre

He! CBO60,Il;ll. MaI'ImTHllil qiopMpaKTOP ,neftTpona C yqeTOM MOT HMBOT mm 

t i.o Kll, ( J/-J/)J ( JJ' r~: (I<) - I2~ (1<))] • 

B Bllpmtemm (2) CTPYKTYPY .nefiTpoHa orrpc.neJISIIOT <pYHKD;ll:H 
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e .,_ r IIHt (K) = J u.k,t (r,) LL11. er-> }e. c K r-J dr-, (3) 

r.n:e U..~=o =- .LL , lLM:2 =- W cooTBeTcTBeHHo S-
H D - BOJIHl,I ,n;ei1Tpoaa. g)ymu.om Jf saBHCJIT OT MH@ H onpe,n;eJIJIIOT 
o6JracTI> nepe,n;ati: RMIIYJII>ca, r,n;e Heo6xo,l!;IDIIo nplllll!MaTI> BO BJmMaHHe nap
Huit TOK 

:1 K2 2. 2 ) 

l lT ·sn · 1iHt1 ( K + q; I/J+ 'J,kX cl 
e. (1<,q,)= re_(x) k2.+ n-z./l/ + a KX+ ~~ )( • (4) 

-i v -y ~ 

BMa.n; D napHllil TOK OT o6MeHa 60Jiee T.fDK8JlllMH M83OHaMH CYllt8CTB8HHO 
M01II,lll8 BKJia.i(a Ji. -M830Ha/ 4/. BllpalKeHHe .IT,llll BKJia,n;a f 1i j . -nponec
ca IlOJrytJ:aeTCJl HS ( 2) saMeHOil 

r,n;e ~PfiJ
J'{1'f 

2 S 

9~"" G,,. 
& WI~ -+ 

" 
/JrtJltl 9P~ 9PiiJ: 

111p f<piiJ , 
T'ii J,PI''J-

'1 e - e. • 

onpe,n;eJIJieTCH B MO,ll;OJIH BeKTopHoil ,ll;OMIDiaHTHOCTH. @yHKmtH 
pcryJIHPYJOT o6JracTI, BKJia,n;a pJrJ, - nponecca : 

1. 

J p:i\t(k )-JP. lx) l<lli1,-,{1<¾-Q2.ll/+q. KX) Ke""(l<'+l/,'ll/-q,kx) el 
e ,'l, --i e (K2 + ci.,214+q,Kx+wi;)(1<2.+q,1/l/-q,kx+iw;) X.< 5

> 

.ivIH rvm<li K jj' "'"' f< p f'I JJ HCIIOJII,SyeTCJI napaMeTpnsa[(Rll /6/: 

·i 
l<J. (q,

2

): ( i+ C(lf½.,,){ it- q,"IA!,,,) (~=JiN1"]pJJJJ), (6) 

rrapaMeTp!I A.1.. Ji/lrl = 0,99 rsB/c, A2 JiJ./,1 = 2,58 TuB/c, 
I I 

A1 pt1tJ = 0,77 TuB/c, A2, plltl = A2 "JJ,111 • TaKoil Bl:l6op MfI<l) 
} I I k ( 2.\ . 

o6ecnetJ:HnaeT B rrpc,n;eJie 6OJI1>1ID!X rrepe,n;ati: HMIIYJII>ca rroBe,neHHe i/.J.. 1 r-
( C/, 'J.) - 3 , tJ:TO rrpe,ll;IIHCl:lBaeTC.fI KBaHTOBOil xpoMO,nHHaMHKOil 16 • 

Heo6xo,n;HMO OTMeTHTb, 'ITO rrpu IIOJrytJ:eHHH MOT HCIIOJII,8Y8TCJl pa8Jlo-
JKe1IHe no o6paTHoil Macce HyK11O11a i I H1,t • IIo::iTOMY ecTecTBeHHo 
npe,ll;IIOJIOl!rn:TI>, ti:To 06JI,CT1> BJIIIBH.11;1: MOT orpaHHti:eHa saati:eHHeM rrepe,nrumo-
ro Cf,, <: I TuB/c 7/. O.m,aim, KUK BH,nl!O H8 qiopMyJI (4) ,(5), B 

2 

~ 

\ 
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M8l'IIHTHlli1 qiopMpaKTOp MOT BHOCRT rJiaBHllil BK118,ll; B o6JraCTH q,12. 
3To . IIO3BOJllleT t IIO 11ameM9 Ml10HHIO, paCillHpllTI, o,6JracTI, npJIM81IHMOCTH 
no,n;xo,n;a c Y'leTOM MOT ,no q, ~ 2 TuB/c. 

~CJieHHUe pacti:eTll IIpoBO,I{HJIHCI, C "napIDKCKHMH" BOJIHOBUMH qiyHK
)lIDIMH B/. )4rrH · ,PJiJ - BMa,n;a 6UJia ytJ:TeHa -IDHp1ma p -Meso
Ha r p = !54 MaB ll HCilOJII>3OBaJIOCI, 3HatJ:eilH8 KO!ICTaHTll SJ pF J- = 
= 0,52151. Pnc. I ,neMOHcTp11pyeT xopomee ormca1'e B(q,~} rrpn . 
yti:eTe MOT .IT,llll Bcex HSMepeHHUX rrepe,natJ: HMIIYJII>ca II. KaK BH,IUio_ns 
pnc. 2, eCJil'l B o6JiaCTH rrepe,natJ: HMIIj'JII>Ca q,2 < 50 qJM-2 IIOIIpaBKH 

10
2 

• , ] 

10'~"·, 
_1o't --,-,,,, · 
2 ',,,_ 
mlis ',, 

'-,~~ 10'6L ',,,, . 

ti'IL__,____,__~ . ',,j 
5 10 15 20 25 30 

q'lfm-21 

Pnc~ I. 
CTPYKTYPHWI q,yHK)llm B { q,'2) • 
IlyHKTHP -HMIIYJII>CHOe npn6JrIDKe
HHe, CWIOlIIHWI KPIJBM - YtJ:TeH 
BK118,ll; MOT, lIITprurnymtTHP - / 4/ 
ytJ:TeH BK1Ia,n; MOT c MH<l) pa6oTu • 
SKCil8Ql\M8HTaJII,H1,18 TOtJ:IGI H3 pa-
60TufI/. · 
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Pnc. 2. 
CTPYKTYPHM q,yHKJJ;IDI B ( q.2.). 
06osHatJ:ellllil Te lite , 'ITO 11 Ha pnc. I. 

MOT IIO,I{l!HMaJOT TeopeTHtJ:eceyro KPHByro, TO rrpn 6OJil,llllIX rrepe~atJ:ax HM
IIYJII,ca MOT saatJ:HTeJII>HO yMeH1>WaJOT B(q2.} rro cpanHe11ruo c HMIIYJII>
CHUM rrp116m1JKeHJieM ( CIIJIOlIIHruI H IIYHKTllPHlle KPHB!Ie Ha pnc. 2). 3,neCI, 

3 



lite 1101tasrum B ( q, '2.) , pacci:m:Trumaa c Y1!8TOM MOT 11 MH<li .0:s pa6oT/ 4/, 
'1T06U rrpo.n:eMOHCTpUpOBaTI, CHJI!,H~ 'fYBCTBRTeJibHOCTI, MIU'HRTHOI'O 
qx:>pr.q,aKTOpa .n:ettTpOHa K MH<I> B o6JiaCTR q,2. > 50 qJM-2 • OTMeTRM, 'ITO 
B ·nacToRJllee BpeWI· B S l II C ITJia~pmc.a RSMepemm B ( cJ,2) B 
:3TOH o6JiaCTR ncpe.n;aHH!IX llMITYJibCOB 9, • 

B 38KJII0'16Iill0 IIO,n:'IepKlleM OCJIOBHO.ii BIDlo.n;: MeSOHJIUe CTeTieHR CB0-
60.n:u B .n:ettTpoHe cymccTBeJIHO YMBJILIJ!aJOT Mar:'HllTHu.ii qiopiwpa.KTop npn 

q, 'l.. >,, 50 <IM-2• 

ABTOPl:l 6Jiaro,n:al)ilT rrpoqi. B.K. JiyKI,IIHOBa sa IIOCTOmIH.Idt RHTepec 
K pa6oTe R IIOJies11ue .n;RCKYCCilli. BllpalltaeM rrplls~aTeJII,HOCTI, .U:OitTopy 
C. Po1cy ( SL AC ) sa RH4JOPMaIJ,mO o rrpe.n;BapnTeJibH!lX sKcrrepm11eHTaJib
HllX ,n:aHHIIX ITO CTPYKTYPHOH qJyHKUlm 8 ( q_2) 
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BypoB B.B., nocToBanOB B.H •• , Cycl:>KOBC~3. P4~86.:.:444 
Me30HHbie o6MeHHbie TOKH H MarHHTHblll cpopMq>aKTOp geHTPOHa 

HccnegoBaHo Bnmmue Me30HHblX o6MeHHbIX TOKOB /MOT/ Ha Mar
HHTHb!H cpopMcpaKTOp gefiTpOHa, IloKa3aHo, 'ITO BKnag MOT CHnbHO 
3aBHCHT OT Me30H-HyKnOHHbIX q>OpMcpaKTOpOBo ~nH CTPYKTypHOH 
cpyHK~HH B(q2 ) nony'feHo cornacue c 3KcnepuMeHTOM BO Bceu o6na
CTH H3MepeHHblX nepegaq . HMIIYflbCa q 2 ,$ 28 q>M - 2 IIPH BbJ6ope MesoH
HYKnOHHbIX cpopMcpaKTOPOB no npaBHnaM KBaHTOBOH xpOMO,ll;HHaMHKH. 
Ilpe,a;cKa3aHo 3Ha'fHTenbHOe yMeHbIJieHne MarHHTHoro q>OpMcpaKTOpa 

2 -2 ,a;eHTpoHa npu y'feTe MOT B o6naCTH nepe,a;a'f HMIIYflbCa q > 50 q>M. 

Pa6oTa BbJIIOnHeHa B na6opaTOPHH TeopeTH'feCKOH q>H3HKH OIDIH. 

IlpenpHHT 061,e,a;HHeHHOro HHCTHTyra R,!l;epHbIX HCCJie,!J;OBaHHH, .lly6Ha 1986 

IIepeBO,ll; r.r.CaH,D;YKOBCKOH 

Burov V.V., Dostovalov V.N., Suskov S.E. 
Meson Exchange Currents and Magnetic 
Form Factor of Deuteron 

P4-86-444 

The influence of meson exchange currents on the deuteron 
magnetic form factor is studied. It is shown that the MOT con
tribution depends strongly on meson-nucleon form factors. An 
agreement is obtained for the structure function B(q2) in the 
whole region of measured transfer momentum q 2 :,; 28 fm - 2 in 
choosing meson-nucleon form factors by the rules of quantum 
chromodynamics. It was predicted a considerable decrease in 
the deuteron magnetic form factor with the MOT included in 
the momentum transfer region q 2 > 50 fm-2. 

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