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CTPYRTYP.HaR: <PYHKm1fI .n:eífTpoHa ACc(") 1I3MepeHa B yrrpyroM e D
-paccemnrn 71 ,2/ ~ lllHIxHroíf 06JIaCTH nepenanasx ~i:&COB Cf2.. -G 200 <PM-2. 
~ ee 06~CHeHKH HeOOXO.nHM yqeT peJIRTHBHCTCKKX 'KB~/oB~/41 a~ 
~eKTOB R M8S0HHHX OOMeHHHX TOROB (MOT) /5-7/. B pa60Te ouno rrOlta

SaRO, 'ITO TIP1I Y'IeTe Mor BKJIa,u <jfWf{ - li fli"t - ,IUiarpaMM rrPlfEomIT 

K 3aBhIDIeHlillM suaqeHJIfHM B OdJIiCTH nepenaaaax lfMIIYJI:&OOBACr/) 
q.,2.<:IOO <IM -2. B aTOR OMSH B paõorax 6,7/ dwm ytrTeuH eutê ,rmarpaM

~~ OT,uaqy H nepeHOpMKpoBKH. ITo,u rrepeHOpMHpoBROH rrOHHMaeTCff ~eJIeHHe 

HYKnOHHOn KOMITOHeHTH liS rronHOa BarrROBOH WYH~ MeSOH-HY~OjHon orro
TeMh[. 3To MQKHO c,u~aT:& MeTo,uOM YHHTapHHX rrpeo6pasoBaHHn 7 RnH Me

TO.n;OM rrP,üeKTlipoBIar 8/ t I«>TOpHe, B npzmtarre , 3KBHBaJIeHTHbI. BwIo noxa
SaRO /77. 'tiTO ,IÇHarpaMMhI OT,uatm 11 rrepenopaaponxa KOMIleHOHpyIOT ,upyr 

.zu>yra B rroPfI,It.Ke O ( tiM2
); OTJIH~ OT HYJIJI BRJIa,n OOTaeTCSI B nopan

se O(-t 1M3
) ( M - MaCca HYK1IOHa). IIoCJIe.rumtt BKJIa,n; HaSI:lBaeTCSI * 

q,eKToM aanasznraaaaa B MOT. YtreT aroro a@)eKT8, c/crrOJI:&aOBaHHeM HYR

JIOH-HYKJIOHHOro nOTeHIJ;HaJIa Peana /9/, B paoore /6 rrplmeJI K aesaasn-
TeJI:&HOM;y ,yMeHhlIIeHmO A (Cf2.) B OCíJIaOTH ~2. < 25 epM -2 • O,lJ,HaKo 

STOT paOQ8T OHn BHllarrReH ORaMO Ia JIeT Hasau o MeaOH-HYK1IOHHI:lMR q,oPM

qaRTOpaM1f, BSBeOTHlIMH B TO BpeMR: BeC:&Ma I1pR6JIIDKeIDIO. Harn He,uaBlllti1: 

paCqeT BK1Ia,ua MOT oes yqeTa ~eKTa sarra3~~, HO c B~'Ie~eM 

HOBbIX .nammx no MeSOH-HYK1IOHHIlM q,opMf?aRTopaM 101 rrOKa3aJI 11, 'ITO 

rrpH aTOM BOSHHKaIDT BeC:&Ma cymecTBeHHUe OTJIHtIHR B rrOBe,ueHHH CTpyK

TYPHOft <PYHKDmI A(er,2) OT paCCtIRTaHHbIX panee /5/. ITPH aTOM MU 110

rron:&sOB~IH TeOpeTH'IeCI\H OCíOCHOBSHHHe B paóoTe /10/ BepmKHHHe q,oPM

gl8KTOPU, ROTopHe HMeIOT MOHOnOJIJ:,HOe nonenexae IIpH MaJIllX q,2., 'tITo 
cooTBeTcTByeT OÓHqHO HcnOH:&3yeMHM weHOMeHOJIOrm~eCKHM WoP~RTOpaMt 

H yOHJ3BJOT ItaR Cet2.) -3 B npezene ÓOJII>IImX nepe,uammx m.myJII>COB, 'TO 

COOTBeTcrnyeT Tpe60BaHlfHM RBaHTOBO~ XPOMO,IJ;miaMHKH. Ewro rrORaSaHO II 
tITO IIry y,'IeTe 1iWf{- H f n-~ - ,IJ;HarpaMM rraJIY'IeHHOe panee cor- .11 

JIaCHe 57 acseaaer , TaR KaR B oozacra ~2. < 75 <»M-2 reoperzveo
lt8JI KpHBaJ1 H,IJ;eT SHa'tDIT8JI:&HO BblIIIe aRcrrepHMeHTaJI:&HIDC ,I(aHH1:DC, a B 00
JI8CTH 't-2. >- 75 ~ - HmKe. 

UM:& HacTomneit paOOT1:l COCTOliT B yqeTe, IIOMHMO 'JiNtJ'- H pYlt 
-.JUI~B/' a<MeRTa aanaamzaaaaa c HOBHMH MeSOH-HYK1IOHHl:1MH Bepmmm- ~:. 
MH I . IIpn aTOM ,IJJI.R: pacxera CTPYRTYPHO~ WJHKUID'I ,ueí1:TpoH8 A(}~) .1,1 

H TeHSOpa IIOJUtpn3amm 1;0 (r}2.) 6y,ueM HCrr~I>30BaT:& epeHOMeHOJIo:rnqecKHtl';: 

napaxcxaã HYKJIOH-hJ'K1IOHHIf1! IIOTeHIJIiaJI /sz . ";'" 
PaCCMOTpHM 3aPff.IIOBltlt li KBa,I:ij)yrrOJI:bHWl lPoPMPaKTOpbI ~e"Tpoltap 

orrpe,UeJlfIJ?MIie trepes MaTpH'qHHe 3JIeMeHTbI OT I\YJIOHOBCKOro oneparopa: 

2 

F;('t-2 
) = VI.;7T < fi I Moa / t f > ) (I) 

~ (f) =2Y1.0rt < 1.1 J M20 li i > ) (2) 

r.n;e I 1. 1. > - BC>J.IHOBaR: cIJyHRIJWI .n;ei1Tpcm8 C rrpoeKrw:ei1 IIOJIHOI'O crnrna 

m = I. Ha pRC. I cxeMaTWIHO npencrannena .n;Harpar.w.a .u:eYXqaCTHlffiOra 

TORa, rne Pf. I Pa. (p;)p~ ) - Ha'tiaJI!>H1:le (KOHelIHHe) HMIIYJI:&Cli HYRJIOHOB, 

a IV - rrepe,I(aHH~ HMITY~I>c. 
I I 

P:1 -, PaI 

cr 
p:!. P2. 

PRC. I 
KmIeMaTMKa .n;BYX'lffiCTH'IHliX TOltOB. 

KyJIOHOBCKRI orrepaTop B OHCT8MB U8HTpa MaCC .ueiTpoH8 RMe8T DJIe
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~'; :2M = 2(2fr)lt e 1(.2. of.!2~ ex? 'rt-u:. -(.K.2,r P "-t2.) -V' (3) 

'.,~ r· r,I(8 p ( K2 J Cf) - oneparop llJIOTHOC'm aapana B ;mmy~nCHOM npocrpea
-r": .,.,.1:' ':'?" -, ~ -- ~ , Uno, /6/ t.:VlYf. 

/" '\o< 'f' OTBS, a K. 't == PI. - rc ; "'2. =r<2. - pJJ.. n.o.r.. H B , MU HCCJI8.n;yeM ~8RT 
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COOTBeToTByromaa ITOn~Bi: R onepaTOpy rmOTHOCTH sa~a MoxeT 

6HT:D npe~CTaBneHa B B~e 6: 

,S( 2) ( 1- )2. --. ~ ~ 

rt 'f'iiNIJ' CC."C qoJ<.,2. 61."1<.2. 62.·k.2.. j(p'(K2J~) =  4 M 2 M 1. 2. r . (4) 

2.. 2. )
j{ "r/lfW ( /<..2

2.. 2
)( 

«; + W1f1 

B ::ITOM BHpaJlteRlm W1r -- Macca ']f" -M8SOHa, lfr,NtJ' = 13,5 -
ROHCTaHTa CMSH, F;.s (f2) - HSOCl<aJIJIpHIdt tPoPMPaRTOP n~TOr' on
pe~eJI.fIeMIrll HaMII B MO~eJIH peJIJlTHBHCTCROI'O oOIJ;VIJIJI.HTopa II . 16 , a 

}{.r,-N'N' ( K:) - MesoH-HYKJIOHHbÚÍ. WaPMPaKTOp, AOTOPwt c YlleToM YIm
SaHHHX BHme co06paEeHHtt MH 6epeM ~s pa60TH Io/B ~e 

it 

2) 1\, 
2. 1\2.

J4N'N' (Ka = Ã~ + K.~ 1\"2. 1- K2,(I (5) 

3~ec:D 1\-1. = 0,99 rsB/c, 1\2, = 2,58 reB/c - rrapaMeTpH ITOJIYlleHH 

HS aH~Si HYK1IOHHIiX tPoPM1laRTOPOB. 3aMeTHM, 'CITO npa BllBO,TI;8 (4) B 

paoore 6 y,'CITeH 06MeH TOJI:DRO ]f -MeSOHaMK, ROTOpI:di, O,IJ;HaRO, RB.R 

nOKaSaHO B 75/ , rrpeocaanaee Ha,n; BRJIEmOM OT 06MeHa 60JIee TSDKeJIHMH 

MeSOHaMH. IIoCJIe rrO~OTaHOBIm (4) B OIIpe~eJIeHHe (f>oPMPaKTOPOB (I), (2) , 
ITOJIY'CIaJOTOJI CJIe.llY1lIltHe nonpaaza R 3a~OBOMY II KBa,npyITOJI:DHO~ iPoPMP8lt- . 
ropaa, 06YOJIOBJIeHHH8 a<M>eRToM 3arra3~: 

t s( 2) :e. 00 r,...e 2) ~ F"'1 Cf (ff'irN'/II' -' S . 
r'7 ( V = - "M ~ 2. 'W J "r r~ (fr-/2 ) ,.: 

o (6) 

i [- It. (r) ((;l(r) +l,([tr»)+..~(-2,I~(r) +3I~(~))(~~U(r-)W(Y')-W~l"))], 

5(2. ( 2. Oq~i 2. J2: ~').'. fj-íiN'N' or:;. (<y) == 5"" 't M3 '? 2.'ií) I.I v-[}l- ('V"'/2) " (7) 

)( :fi-~ (.-) t-}:s (V r-/Z) ff2.. (r) J, 

4 

JtiJY') = - r 1.ú-) c.l-(v-) - ~ (-2.I1 ú-) +.3 I2. (y.. ))U.(Ir) w{rJ+ 

1.. ar ) (8)+ 7.f (ri. 6... ) + 6 TE. ('r) ) fAJ v- )
 

ft2. ú",) == -i r2.(r) Ll"{v-) t- i;f (3 r~ú") + 8I2.ú,,)) U(Ir)uf(v-j
(9) 

- ~ (-3T-t(v-) +2. I2. (y-)) w-2.(r) ~ 
3~eC:D U(Ir) li W{VJ - S-H .D-BOJIHhl B ,n;eMTpOHa. ~HK-

mm It(v-) M I2Jv-) SaBJtrCHT OT MeSOH-HYKJIOHHOro qx,pMI.-eltTopa 

I..r...)= r.11(.2.1<.:f< (H.a H k~N' (1(:) I(K; .. lvI~f , (rm 

\ P 5". ( «: (e. )/( 2.' .2 \ 2I 2.(!,-) = ~ ril<.2, K.2. t:5 J<.~ r) YiN"N Ka k.2,. f. h1Jl ) • (lI) 

. TaroIM o6pa30M, aaPfmOBlift H KB8,IUJYIIo.lIllHId rI!oPM.PaKTOPIi ~eaTpoH8 

6YJI:JT CKJIa,Itl:{BST:Lc.f1 H3 tJJI6HOB ll OOO'1'B8TCTBYD.ltHX HM11YJI:LOHOMY nPH6Jm
JKeImID, rrapHOMY TOKY t P11 r -nponeocy JII ~e.KTY 3aITa3~a.HHJl 

,.- .2.) _ r ~fMf .~) -'!itau. 2) L fi"o/ 2.) C re~ 2.
rc~Q. (CV - fê,a.. (V- t Fc,Q.. (} f-/~V~. ~V r íC!A (1-- J. (I2) 

BL!pWX8Jm.A: ~ rp~OPOB II8p1Ioro TORa 11 p"'r - nporeooa ,Ita

HhI 13 naCSC}f8 . 5 • (II,PR aTOM Heo6xo~ PJm HonpaBJIemIl, ROTopHe o,lteJIa-

ItH 13 7II,). B P 'fir - ,ItKaI'paMMá y-iT8Ha llIRpIDI8 P -M6Soaa/ 5 , 17 ,I81 o 
1 

B .ll;áJIbileimeM 6Y~8T 060YJi,I4aT:DC.fl· Ílo136.T.teHKa CTpyKTypHOR 

~IW,tm 1cetrrpoHa A(f2.~J KOMIIOH9H'l'H 'l6H30pa nOJIJlpmsamm 720 (rr ) 
(CM., H8IIPHM8P' pa60TH ) : 

2. 2. p-( 2.)A (tr ) = p;. (ey2.) +- ~ V-- ) 
a (13)

1;o(~.) =: (t +- X)/(~ (1. + X/8)) / X = 2. f2. r:~/PQ. . 
SaMSIfB:M, qTO IIPK HepeJIJiT~OTC~OM o:rmcamm T;.o H8 3amJ:CH'l' 0'1'
 
BH,1t8 q,oPM:PaRTopa HYK1Io:a:a /3, 19/.
 

HarroMBlW, 'q'J'o 'tJIiIc.'Ie~e RSC-q8TH rrpoBo.n;wmC:L 13 OCH013HOM o n8

pmtoRoA BOJ1HOBOit <mrH.KIW:el 127 (paOli8ThI o BOJíHo:ao1 cI1YHKI.\\lel PalIta 
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rrplmO,wiT K éJmSImM peSYJI:&TaTaM} • Ms PRo. 3. BH,ItHO, 'tlTQ Y'lIeT o6MeH

ma: nonpaaos l1PHBo,nHT K o,ItBHry MmmM;yMa I Fe('r2.)/ B OTOPOHY MeHblllHX

cf ,aTo HMeeT onpeneaeaaoe SHa'tl6HHe ,IT,ID{ Tio (}) (OM. Im

ze); BJmsnme aqxpeK'1'OB sanas,lJ;IlBaH:WI aa saIUmOBWí <I>opMflaK'l'0P HeSHa

'tJJITeJI:&HO. EoJIee apItO scM>eKTH sanas,wmaJmfI rrposrBJI.RlOTOH B KBa,JWYrrOJI:&

10°, i 

S(q1) 

1Õ'

105 

o 25 50 75 100 125 150 175 200 

q 2 r q>M -2 ) 

PRo. 3 2 

3aPfmOBIdl llx>PM!>aKTOP .n;eitTpoHa J Fe (~ )(. CwIOlIlliBJI 
•	 Kp:HBaR: - paOqeT B paMRaX m.m:yJIbOHOro IIPR6JImKeHIDI,
 

IIyHKTHpHWl KpHBBJI - Y'lITeHI:l BMa,ItU napaoro TOKa H
 
PffY- nponecca, lUTpHXnyHKTHpHaJI KpHBaJI - Y'l~eHhI 

BKJI8,l:Oi napnoro TOM, f""Y - npouecca H séfxI>eRTa 
sarras,I.U:ffiaHHff. 

HOM <Pop.KTope" °r.n;e MmmMYM c.zumraeTCH npzrsepao na TY JKe BeJm'tlllliY, 

'lTO H npa Y'leTe OOMeHHl:lX BMa.n;OB (OM. pac, 4). Blf,JJ;Ho, qTO B OOJIaOTH 

nepenax HMIIYJI:&oa ~2. c::::.. 60 clJM-2 BMMJ;l ncex paooMaTpm3aeMllX MOT 
KOMIIeHoHPYIOT .npyr ,I(pyra TaImM 06paSOM, 'tlTO noseneaae KB8,IijlyrrOJIbHoro 

<pop~KTopa FQ. (}2.) 0R83LtBaeTCR BeC:&Ma 6Jrn3KHM R HMIIYJI:&OHOM;y 

F â.""'P(CV2.) • C.nmrr HYJIJI FQ. (V) npa Y'tleTe sarras,IU:lBaHIDI B OTO

poHy MeHDillHX rrepe.n;aq HMIIYJI:&oa H YBe~eHRe rro aOOOJIIDTHOMY 3HaqeHHID 

FQ. ('t2.) B oMaOTE: 100 <: '(..2.<:.. 170 ~-2 npHBo,IU1T K YJIYqmeHIDO corota-

OM o 8Korrep1IMeHToM OTPYKTYPHO~ gJyHKI.J;IDf A({) "(PHC. 5). 
~M3 pRO. 5 ~o, ~TO Y'tleT rrorrpaBOK 3arraS,IU:lBaHHR K BKJI~ MOT 

yxy'tllli8eT OOrJIaORe o 3KorrePHMeHToM B oMaoTH HeOOJI:&illHX nepe.n;aq KM-
IIyJI:&oa 'fr2. <::::.. 75 4JM -2. STO O,IJ;HH R3 OOHOBHHX BliB0,140B H80TOmrten pa

10-1~---------I 

102 

~ 
'0 

:::-. ~(q1)I),
0

10-3~) 

104 

105 

0-

:--0"," "
\\'''\; ..... _ -":'0/'-'-o_~-"":-:':":::.o


\/\ /--'-~ 
\J \ I 

li 

o 25 50 75 100 125 150 175 200 

q 2 r<1)M -21 

PRo.	 4 
KB8,Iij)yrrOJI:&Hlrtt llx>PM!>aKToP p;eH'rpoHa I ~Q. (~2.)l • 
060SHaqeHHR Te ~et~TO II HB pHO~ 3. ' 

60TU. llPR aTOM yxyqmaeTCfl OOrJI8OHe c SKOrrepKM8HTa~:&HHMH .n;aHHHMJr R B 

o6JIacTlI '}2. 130 <llM -2, rne RCqe3aeT "nponan" B A (~2.J , B03HHKaIOA." 

lIUtit,	 Kor.n;a 3arra3,nImamre He Y'llITIlBaeTCJI. O,n;HaKO Heo6xo,ItHMO OTMeTHT:&, 

'tlTO y~eT MOT ~~e c BRnIDqeHK8M rrorrpaBOK Ha 3arra3~aHHe H8 rr03BanHeT 

OrmOBTlJ SKorrePRMeHTaJI:&HI:l8 .n;amme B 06JIBCTI! 'f.?-;> IDO ~ -2. KaK no

RaSaRO B pa60'l'ax /4,11,20-27/ ,3,14ec:õ OOHOBHO:ti BKJIa.n; ,I(aIOT uecraxsap

ROBH8 rrPJIMeOH. 

Pa~OMOTPHM reneps TeH30p rrOJIRpH3amm .n;eít'rpoHa '1;.0 (~) (pac, 
6). ~o, qTO yqeT MOT rrpHBO~ R HeSH8'lHTen:&HOM;y ~eKTY - C~ 

nepnoro HyJU[ T~o IIpPIMepHO na 0,6 cIM -IB OTOPOHj' MeHlJnrnx. 1-- • 
OTMeTHM, 'tlTO B HaOTQffiIlee Bpe];UI IIJIaJmpyeTCH H3MepeHHe no B ooaao-
TH	 C} ~ 5,2 IIM -I 128-30/.
 

MTaK, MamHo SaKnID~:õ:

1 
li I. yq8T ::$IJeRTOB aanasmraaaaa Hap.fJ,IQ' o napHIlMH R .frr/( -,rt;1I

arpaMMaMH YJIYl.fIIIaeT OOrJIaOR8 A (rf) o SKCrrepHMeHTaJI:&1OO1H .n;aI:IIIID.m 
npa C}2 -< 75 1IM-2 •I) 

6	 7 
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PBo. 5. A 2)

CTPYKTYPHaJI cIJyHKnWI ,n;e~poHa (q~. 0603Hstt8mm Te ae , 
'lITO II na pac, 3.	 V 
2,0r-------------------. 
1,6 

1,2 T20 

0,8
 

0,4
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/ 

01,/ ( \ 
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PRo. 6. 
TeH30p no.n.a:PKsamm ,neiTpoHa 7;.0 (}')
060SH8-qeHmt Te !te, 'tlTO H HapHo. 3. 

8 

,( 
J 
t 

:1;>.. 
. 

2. B o6.7ISOTB ÓOJI:onmx: nepenax HMIIYJI:&oa Oft.2. >- IDO <I!M -2 
Heo6xo~ YtI8T RBapROBHX oTeneHe! cBo6onu. 

3.	 ~eKTH MOT npoRBJIJnOTOJI B noseneaaa 1;,o HeSHa't!MTeJI:&Ho. 

I 
1 

ABTOPhl 6JIaro,nap.ffT npoW. B.K.,JIYKbIDIOBa 38 noaesaue o6cYJK,IJ;emrH
1'1;
;\ R HHTepec R ps60Te. 
I'

rI 
:1 JIHTepaTYpa.: i 
II . ~ 

h I. Arnold R.G. et ai. Phys. Rev. Lett., I973, 35, p. 776.
" 

2.	 k-nold R. G. et alo Contributed paper at the 9' th Int. Conf. 
on High Energy Phys., and Nual. Structure, Versai~les, Franca, 

I98I, p. '94. 
3. Arnold R.G., Carlson C.E , Gross F. Phys. Rev., I98I, C23, 

p.	 3.63. 
4.	 Burov V.V. et ai. Z. Phys., I982, A3 06, p. I49. 

Burov V. V., Dorkin S.M., Dostovalov V.N. Z. Fhys., I984, 
A3I5, p. 205.I 5. Cari M., Hyuga H. Nuolo Phys., I976, A264, p. 4,09. 

6. Cari M., Hyuga H. Nucl. Phys., I977, A278, p. 372.'{ 
7.	 Cari M., Hyuga H. Z. Phys., I976, A277, p. 29I. 
8.	 Jackson A.D., Landa A.and Riska D.O. Phys. Lett., I975,~ 

55B, p. 23. 
9.	 Reid R. r. Jr. Ann PhyS.-i I968, 50, p. 4II. 

10. Cari M., Kaulfuss U., Phys. Lett., I984, IJ6B, p. I39. 
I II. BypoB B.B., .uOCTOBaJIOB B.H. IIpenpmrr OHffi1 P2-85-928, .zty6Ha, 1985.
l I2. Lacombe M. et ai fhys. Rev., 1980, C2I, p. 86I. 

I3. Markov M.A., J. Phys. USSR, I940, J, p. 452.~ í 
I4. Yukawa M., Phys. Rev., I95 0, 77, p. 2I9; 
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BYPOB B.B., rOH A.A., nOCToBarroB B.H. P2-86-127 
3qxpeKTb1 s anaarn.raamra B OõMeHHblX Me30HHblX TOKax 
H yrrpyroe eD-pacceHHHe 

HccneAOBUHO BnHHHHe 3~~eKTOB 3arrasAWBaHHH Ha 3apHAOBwA 
H xa anp yuorn.asrá <popM~aKTopb1 AeHTpOHa. IToKa3aHO, tITO ytIeT oõ
MeHHblX '1'01<OB, BKITIDtIa.1I axnarur 7TNN- , P7TY-AHarpaMM H 3qxpeKTOB 
3arraanua aHHH , no anonaer onacar r- CTPYKTypHYID ~YHKl.I,HlD AeHTpOHa 
B oõnacTH rrepep,aHHWX HMrryrrbcoB q2 < 75 ~M_2. PaCCtIHTaH TeH
30p nonapas anaa AeHTpoHa c ytIeTOM Me30HHblX OõMeHHh1X TOKOB. 

PaõOTa BblITOnHeHa B JIaõopaTopHH TeOpeTHtIeCKOH ~H3HKH 

01UU1. 

Ilpenpanr Oõsenuneaaoro HHCTHTYTa snepasrx accneaoeaaaã. Ilyõaa 1986 

ITepeBop; aBTopOB 

Burov V.V., Goy A.A., Dostovalov V.N. P2-86-!27 
Retardation Effects in Meson Exchange Currents 
and Ela~tic eD-Scattering 

The influence of the retardation effects on charge and 
quadrupole neutron fo~factors is studied. It 1s shown that 
the inclusion of exchange currents including the contribu
tions of 7TNN- , pny-diagrams and retardation effects allows 
one to describe the deuteron structure function at transfer 
momenta q2 < 75 fm- 2. The deuteron polarization tensor is 
calculated taking account of meson exchange currents. 

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