
f-9-tlf P2 - 9821 

A .B .Eq,peMOB, A .B .PaAIOlllKHH 



~HHeHHOPO HHCTHTyTa H~epmhlX 
r.cJieAOBaHHJ1 

06~e~HHeHHOrO HHCTHTyTa R~epHWX HC

CaMOCTORTeJU.HWMH ny6JIBKallHRMH. 

co CT. 4 YcTaBa OH.HH. 0TnH'IIIe 

B TOM, 'ITO TeXCT npenpHHTa 

B xaxoM-JIB6o HayqHoM ~pHane 

(eniOHHPII>~LHHlale ny6JIBxallHH OHJIH HMeiOT 

-···~on~UHJO. cocTaBnJIIOIItYIO nocne~-

IH 

CHX 

liM. 

I eM 

HJIH 
aee -
Rro~ 

P2 - 9821 

A.B.EcppeMoB, A.B .PaAIOillKHH 

HanpaelleH o e "Phys ics Lette rs" 

n Ha 18 M e)l{n. KoH¢. no <PnsnKe BbiCOKRX 8Heprni1 
T 6nnncn , 1978 

.~ · .~~.r.. !l Q •w • -rryr 
,. ~<-1:! c:~l!2JDB&md 

_i:)J<ISnHOTEKA 



E¢peMoa A.B., PaaiOWK.HH A.B. P2 - 9821 

BaaHMoaelicTBYIOUIHe napTOHbi 

Ha ocHoBe aHanHaa acHMnTOTHK aHarpaMM ¢eliHMaHa a KBaHTosoli 

TeOpHH nons npeano>KeHa MOllHtPHUHpOB8HH8H napTOHH8H MO.Qenb, Y'IHTbi

B810Ul8H B38HMO.QeliCTBHe napTOHOB, npHBO.QHWee K HapymeHHIO 6bepKeHOB

CKOPO CKelinHHP8 npH Q2 ~ 20-30 (faB/c)2 . 

Pa6oTa BbJnOnHeHa B na6opaTOpHH TeopeTH'IeCKOli tPH3HKH 01-HIH. 
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Interacting Partons 

By analysing the asymptotic forms of Feynman diagrams 
in quantum field theory modified parton model is proposed, 
which takes into account. the parton interaction leading to 
the breaking of the Bjorken scaling for Q2 2 20-30 (GeV/c)2 

The investigation has been performed at the 
Lab~ratory of Theoretical Ppysics, JINR. 
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. I., 

IIoCJJe,rume ::mcnepHMeHTan:oime .IJaHHJ.>e n o r Jiy6 mcoHey npyror.·v ff 
-pacceJumxfi/ B 06JI8.CTI!: 60Jibllli1X Q2 

y K8.3HBaJO T Ha RDH Oe 11 BC";Cbl ·8 

cnel.U'!@i'lecKoe OTKJJOHeHvre nOBe.neimR v ~ o T 6oepKeHoEr-Iwro 

cKeii.mrnra H KJJaCCii'lecrwii napTOHHo:f.i r.:o.ne.JIH/2/. Ha BBJKHOCTL P.ov.cJwr. 

HapyllleHHR cKe~mmra yKB.3b!BaJJOCh .l:ioroJIJ060BHI,· ewe B I ~'7C :'o.ny/J/ • 
• 

TaKHe HapyllleHHR llpe,UCK8.3biB8.JIMCb KaK C TO'lFH 3peHIUI 1\0Hil .upl HOi·i 

TeopHH/ 4/, 'l.'aK H Ha OCHOBe cyn•HpOB8.HllR 8.Cl1l TITO'l'I1RC .II.J;a::'p8l I r: 

TeOpHH DOJIR/5/ • Jf3JJOlK8HHe TeXHHRV! Cyl,;Nlfp0BaHi'rH ~:O .liJ-f V H8.i';TI1 B 

o63op/61. 
0CHOBHOii pe3J'JibT8.T 3TV!X HCCJie.l\OBaHv.ii CuCTOI'l T B TO~ , 'ITO 

llpll - cf)'> m 2. WeJIJII1HOBCI\Hil o6pa3 cpW(~,j~m2)c •rpyKT,YpiiOi i Q•Y HK-

~V!H wm ('l-2, w, m2) ' 
'~ ) 

1. rli.)(ql w mz) = ~ fr~.1· dJ wj (-q~) 'J r'(j-J tf-<i.>(J • nf) 
vv "', , (27£~)2 . v r(j+1) ~ ,J, <rJ 

-~oo 

•wa.eT 6HT:O npe.ncTa.DJJeH B Bll.D.e 

...:h.(i)(J . 2) ~ v(i}(,.., . 2) r 
'±' ,J,m =r k. J,j,f nrJ,m2,pAz),, (2) 

r.ne HH.D:eKC k 0 3H8.'18.e'I pa3.1II1 '1Hble .l\BYX'l8.CTH'IHUe COCTORHY.tR BlcpTy

aJJbl!.blX '18.CH;u (pi1C. I). ~yHKUI'll V COO'l'DeTCTBY F>T .II.J•,arpan ,ah' C 

HH'l.'erpvrporoHlle!·' no 60JibllJMr, BHPTYaJJbHblr · m : nyJI:occu.. (t.'aJJW. paccToR-

HHID, }, TO'lHee - DO l!.aJ'J.biJ,· 3H8.'l8Hllill napar, eTpOB o( B o(. - npe.n-
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CTaBJJ8HEV116 / )J,JIR ~ ( J 1 J, m 2 ) 

p (J, j, m2)::: E H ( K.c.) J {J :~cr L / A_/j-q_( A~J'J-J-_C 
AIAArP. <;I) (~) a., G "i) ~ 

G ~. e( a<) e Iro~.,m2) , 
r.n:e H ( K. c.)- LHOJKLITGJIJO, 3aBLICRJI(ID! OT KOHCT8HT CBH3H. 

(3) 
~(i) 

k 
3aBHCHT OT ::J(.<.i 81\TVIBHOi: KOHCT8HTll B38J1:!,·0.U8i;CTm:H Ha lV8JlbiX paCC1'0R

Hl!RX, rorna IWK f k cB:IsaHa c HHTerpaJim.H no oOJiaCTH ooJihll!HX 

paCCTORHlli'. ··yHIJU .fl cp He 3aBJJCHT OT CIIOCOcJa pa30H8HUR paCCTOH

l!Hlt Ha ''r·.aJIL!e" H "CiOJIU!VT8", B 1'0 Bpe!\:H K8K v l1 f , KaA:.ll,BJ! 

E OT,U8JlbHGC'fl1, OT Bb!00[.8. pa3Ci~I8Hl1R ( 01' ?2. ) 3aBI!CI1T. 

L,eJIL :no .. ::Jar CTKll - r:m;asaTb, 'lTO npe,n:cTaBJieHHc (2) osHa'laer 

r. o,n,H:.•llll,l:pcmaHHoe llB.lJTOHHoe G!JJ:CaHIIe, y'liiTh!Baicqee B3811:1\,o,n:etlc rmre 

!WpTOHOL, IIJ:lt!BOJI.flil\88 H: HapyL18HHIO ObepK8HOBCKO:'O CK8IiJIHHI'a B 06JI8C-

-2 2 IJ ij,2 ) n·, rLJ,e BeJ,wnmuii J (f! ) c.n. (- ijuz neJibsH npeneope'lb. 

,iLet:c'IDV!TU!bf!O, B hHJYJibCHUX I'eper. 8HHblX r)JaKTO]JH3al(EF! BKJia,UOB 

B ,, upr YJ1e \ 2) 03HB'Jaer, 'lTO 
1 

W(i)(C£Z,w,m2):: Lj dX 1lkli)(~2, WX,fi2)fk(x,m;fl)i 
k 0 X l4) 

:·,11,e fk (X) ui'HCbLl.a.er uponecc "oTlijenJiemm" o•r a,n:poHa c 4;_m-:-

llyJ,bcu: p H'i.·T,YaJJJ::.Hoi: 'JaCTHI\bi (napToHa) c 4-mn;yJJbCorv. x p , 
a 1J ( ~21 WX I ~Z.) COOTBC~'CTBY8T C8'l8HHI0 rJJyelOKOHeynpyroro pac

Ct:Hr!V!Jl rra ~HOi !tc:pTOHe. ECJI!i ::J(T>, .• eKTJilBHaJ, KOIICT8HT8 B38l;r..u,n:eilcT

J3,;J, i!G 1.£:-J,LIX racc·lo:uJJ.;.:tx ; alia, To ,D,J:H BGJih'lllllhl ?!(2 } r •. oxmo orpa

In:ciltTbCH oopliOBCKHM (pnc. Io) "JJ18HO!f 

(2) Q2 (1 ) 
V.k ( ~z LJ ttJz) = k o (1-w I 

· ' 'J · Born 
(4a) 

'lTO npilBOJlliT K or,cpKeHoBoKor.:y cKeflJlllHI'Y. CJJe.n;yJOIIUre .n,v;arpar,:Mhl 

BHOCHT IJOL~UBKY, liiJOllOpU,HuH8JJJ::.Hy!O ff 2(j-t2
) en(- <l~z) , a STO DIJI1-

4 

l > 

._ 

,. 

BO,llHT K HapyrneHHIO CKe:iilJIUHra, Kor.n;a 31'8 BC.!HI"'Jma CT8HOBLTTCJI 381 81'-

HOi]. 

CorJiaGHO (2), cJ.iYHK!JJJH v ~ f 38BI1CHT OT napm.:eTpa ftz , 
,+; {() 2 

L TO Bpe~'Ji Iill.H: 'j;' O'l' jl H8 3al:lVJCJlT. ihO II03BOJLH8T HallliCaTb 

ypaBHCHiffi peHOp~ rpyl!Ilhl )J,JIH o6paTHOrO !.'8JIJIHHOBCIWI'O o6pa3a 

1rW( z • 2 
V k 'l, lj,f/ ~ 8HaJior>f'IHO 'J:or.,y, KaK 8'1'0 OhlJIO C.D:eJJ8HO )J,JIJt c,.yHic-

UJ1ii E BHJibCOHOBCKO:'O paMoJKemu/
71. l1pH arm CJiell,Ye'l' Hopr.H-

po:aa.Tb V Cil8)l;JlllllllM o0pa30M: e~rrJV:k(tr i q'\ ;j[V.'L)cf i «)] l= 1. 
2 S .. o l f'l~ ,,HJI j k f4z )dH Bor,_J 

<liyHKL(l'IH fk (): 1m ,j4 2) liOJ!\HO sarrn:caTb B a( -npe.n;CTaBJI8HY!l:: 

fk (X,ffl~[Uz)= Ae9 z L H (K.c.)J{Jdol.cr e [(o~.,mZJ_ 
r ~ut~zp.1a. S0 2

(«) 
'5) 

G(o< p· L) f(1-.!. J~/) k~1 \ 
, ' 2(?9,) X ]) 

fo Cx,rnz,f'2)= Re'J~z L H(K.c)Jfda.!:. e](o<,m2). 
'jUQlp. 1€ 'il)2(a<) 

·l!-/t(1-!l~-!). (6 ) 
r,ne CYli~iCHpGBaHHe Be,IJ;eTCH riO BC8l: ,I(HarpaLMal\. THDa PI1C .1 Fi MR 

napTOHOB-<[iepMll.OHOB, Yl re )J,JIH I'JI!OOHOi,> a onepaUHH Re~~~~3Ha"JaeT 
peryJLHpl13al(i\IO "ITO BC8M paCXO,ll,ffil\Y!W.C.fl IIO.IJ;I'paqmc 1 ~h(pft) 03-

Ha'!aeT, 'ITO _j__ .IJ;OJDKHa CTO.F!Th B V - B8plill1118. M3 rrpe.n;cTaB-
2 ( p,) 

JieHHW (5),(6) CJI8.IJ;y8T paB8HCTBO 

1 

L f f (x)xdx. = 1· 
k k=o o (7) 

BHT8K810ll188 H3 TOI'O, 'lTO BUpa1t8HH8, !IOJIY'l81Uli88L;H IIJ!11 TIO,I\CT8HOB

K8 (5), (6) B (7), HBJIHe'rCil r.aTpH'lHWi OJI8l eHTor.: TCH30p8 SHepi'HH-

-wmyJJI>ca. 

L.: 
~=1 

AHaJiorwmo nOJiy'laeTCH cuoTHOlileHHe 
1 f dx. (_ fi (X)= C N 
0 

+Jnpa S-Tm~ npe,D;TIOJiai'a8TCR,'ITO no.n;rpalfl ,COOTBeTCTBYIOII\ltii V 
CJKa T B TO'IKY. 
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l',IJ,e ci.- H8KOTOIJ08 I\BaHTOBOe '-lliCJIO i- TOI'O napTOHB. (38.pB,IJ,, 

C 1'!-JaHHOCTb, IIl,OCKUliB 1130CflliHa), a C /II - COOTBCTC TBYIO!ll88 KBaH

TOBOe '-IHCJIO HYKJ!Oila. J:m COOTHOlll8HHH HC sam!CRT OT BHCOpa rrapa-

1.8Tpa .}12 , a uTCY1'CTBI1e npmrsBoJihHhiX Koscp.l,HUHeHTOB nporroprmoHaJih

Hocn; o6eCTit;'-lilllaeTCB HOp!no!pOBEOi1 v ( !ipH Tal\OTI HOplfflPOBKe 6op

HOBCKIDl '-IJleH )I.JJ.B V CZ) .naeTCR BhlpaJKeHHelV: 4a) • 

Ter He l.'eHee, CJie.nyeT DO.I\'ICPKHYTh, '-ITO .11: rrp11: 8Tl'I yCJIOBIDJX 

V vi f 3aBHCHT OT jiA2. , HO 8CJI.I1 f'iz. 3lliD.I1KCl'IpOBaHO, TO v .11: f 
2 

CTaHOBHTCJI Ol1pe,D,8JI8HHill11 <fyHKill\ID1I'l, l1Jl.l1'18l.' y ( ~~2. 'j) MOJKeT 

Ch!Th Bb!'-IHCJieHa 110 Teopmr; B031.~Y!lleHffil, a f (X 1(42 ) urparoT poJib 

napTOHHbiX <JJYHKUviTI pacnpe,D,eJieHAA. 

Y'-IEThlBM sapH,D,u napToHoB, r •. oJKHo sarrn:ca'Ih (2) B >YopMe 

~( J.J, nzZ) = {; Q~ f~ Cj) Eo (J,j)-f (Qz>fo (J) [2 (J,p + 

(9) 
+ <C/>(E1 (J,i)-£0 (J,i))L f~ CJ). 

L: f 

llpoMCXOJK,IJ,eHMe BE.!pali\eHM.H ( 9) I1JIJIIOCTpMpyeTCR Ha PMc. 2 : £
0 

ecT:o cyravJa Bcex"clicaThiX"/
6/ no.nrpagioB, He odJia,D,aKlJlHX ,IJ,ByX'laCTMlJ-

Hhru:rJIIOOHHb!MM ,D,eJieHIDD\cH ; £1 ( £2) CCTb cyMr/a BCeX ClKB.TbiX 

IlO,IJ.I'paipOB C )Ulyrm BHell!HUII:ll qJ6pll.l10HHilll'l1 ( r JIIOOHHhl!Vl1) JiliHH.HN.H, 

( Q2.) -cpe,D,HHM KBa,D,paT 3apH,IJ,a rrapTOHOB, V!CllOJI:030BB.HUe cpop~:yJI 
(4), (9) llpilllO,D,.11T K CJJ8)zylOll\eJYcy rrpe,D,CTB.BJJeHIIIO ,II,ll.A. CTpyKTypHb!X 

llJYHruu-J: : 1 r J 2 

vr(q)(~Z,w)= f ~X { Eo(};z,wx)'f; (Qt-<Gl>)fJx)+ 
Yw L-1 

f<~) z r<~J ~2 ) ( IO ) 
+ f 1 (1. wx)<Q 2> L. f. (X)-+- E2 ( -,, wx (Q 2> f0 (X) l 

fo2 , i= 1 ~ fl Tc J" 

6 

l 

) 

TiepBhril '-!JleH llp8,D,CTaBJlli8T COOOii H8CI1HrJieTHY1J '-IB.CTh, BTu

pOii M TpeTI!~j .f(Ci!GT CHHrJieTHhli: BKJia,IJ,. ~'YHK!Uoili Ek ( '?: ' w) 
fi 

ODpe,D,eJ!RhlTCH COOTHOlli8H.I18M 

l f+iCI() 

E (.! w)- -" jd · wJ E 
k ft2 

' - 2rc. i. J k. 
f-ioo 

~z. . 
(~z 'J) • \II) 

Mcxo,IJ,.H ¥13 ( 10), l.IOlKHO Haxo.nvTh IIOI!JlaBKH l\ 6bepJ:eHOBCKGr .. y cEei:

Jum;y, onpe.neJIBR E k v;s TeopMn B03MYli\CHJ1i,. Y.no6Ho np>; ::JTGrc 

liiCIIOJih30BaTb pa3JIOJKeHHB TIO f 2(ftZ)f./7. (-tz2
), IIOCEOJ!bl\Y HBOJJO,IJ,a!Oli\li

eCR OTKJ!OHCHH.H OT CK8M.I1Hra NaJibl, llepBOe TipHCJIMlKCHMe ITO /jg ~ (-:Z) 
B llpOCTOH TeOpHH C <lJMKCV!pOBB.HHOil TO'-IKOil, B KOTOpofl IJ!IOOHb! IlCCB,IJ,o

CKB.JIHpHHe SU(3) - cHHrJieTHb!e '-lacrnlW, .naeT ,IJ,JlB ~;W,.-J~""W"~ 
BhlpaJKCHUe ( W 0 

- 60pHOBCKIDi '-IJieH ): (..) 

W(~2,w)=}{ 0(w)[ 1+~;en.c- ~:J[( f woa) d?-
/-1 1 ~ W0('->) w 

- 2 J ~ ol~- .i)+ 2 L Q.z j.J fo ({) ol J] (I2) 
W 1 W0

(W) 2 i::1 ' f <"'vi 0{W) ( 

T.r (a2 w)=- 2m~ 
vv L v, wz~2. 

w 

go2 
( ~ f W 0 (~) ct~ - -

1 

- ..1.1. /.){ W0
({) ol~) 

w f (I3) 

BhlpaJKeHv.e B KpyrJibiX CKOOI<ax B (12), 6CTb rJ:yHK!~.IC.fi, UOHOTOHHO 

llpMOJIIDi\aiWlMC.H K HYJIIO CHh3Y • lipH (J = W0 , r.ne 8T8. y,,y!IKIJ,H.A. 

Co,·l.aJ!lB.eTC.fl CO BTOJlilll' '-IJ!6HOI: U3 ( !2), XapaJ<Tep, HapylliCHMB CIWMJIMH

ra ueH.HeTCR. IIpu W<W11 W(w,~2) yweH:owaeTc.A. c pocTor.· -CJ,2, 

npu W>W0 1\f(w,'t,.') c pocTor:. - ~ 2 yBeJni'lllBaeTcB. 

B "pe,IJ,JiG'IeBcKoi1 o6JiaCTH" W '>'> 1 npe.nrro'< THTeJJhHee IiC-

nOJih30B8Tbj-npe.ncTaBJieH!1e uapTOHHhiX pacnpe.neJieHHi1 
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L 00 2. . 

W (~)( 'i2, w) = 2.r. .)z. I ~ E ~i\ ~z )) fee) )AH wJdj • (I4l 
( 7( L k e • I' ) 

I -·~ 

i>c.n:yu,ei: owoeHHOCTDIO, B S'l'orv: CJiytJae 6:y,n:eT oco6eHHOCTD ilmrepa.ntJyKa 

f(j)--.. j_f · l!oSTOLY !!pH W ~ 00 
j-

. ~ (i) 2 ) ( '\ w(L)Cct.'\W)"'-' Wf_, llke Ek (tt.;fz}j=1 Xfe(;dJx=o. 
k,( (15) 

0'l'O El.ipa.:CHH8 fl03BOJJ.f!eT p33JlH'JaTb llf8JK,lzy 8.CliH.:l!TOTH'l8CKO:tl CE06o,noi1 

l1 TCOp!lei. C KOH8'lHO}i peHOp!iHpOBlWW 38.pR.IJ:8., llOTot•'Y 

E KP '"'" (- tt~z) ~/· r(1) 
;r(1) 

..o----

'ITO 

E 1\C "' [en (- ct~z)] 8 ( I6) 

TaK}U•i 0Cipasor.. , ,IT,Jm KOHetJHoi1 penopriMpoBKM W ( ~~ w) npn W>)1 

paCT8'l' OlolC'l'p88 JIIO(\OH CT8ll8HH JIOrapHi'pMa, a pOC'l' B T80pHRX C 8.CIDf:ll

TO'l'h'l8CIWI: CBOOO.IJ:Oli orpaH!ItJ8H H8KOTOpOH CT8ll8Hhl0 JIOrapH~':8.. 

lf::J llf8,ll.LI.IJ:YU\8rO paCC!vOTpeHH.fl CJie.nye'l', 'iTO KJiaCC>I'leCKaR IT8.Jr 

TOHH3Jl l 0)18Jib !4L80T C~.HCJI TOJlbKO B orpaHHtJ8HHO:tl OOJIBCTH nepe;n;a'l 

I il/?:_ 2(r;o/c )2
• f 2(q2) tn (- ;:)<<1. (17) 

iill'l'erccuo, 0)\HB.Ko, or~;,eTHTb, tJTO .IJ:JI.fl rrpo.uecca pp~ fi+ft- X 
npn 6uJILii:>:x r accax napbl ,na;r;e B o6JiaCTH ( f7) BT:ecro o6HtJHoro 

r exaHH3! a o;J.HOi'Ol'OHHOii ammrnJIJtiU111 ,!WeJIJia - R Hd. B03HHKallT 

COBepLICHHO .ii.PY:'il8 !. 8X3Hl!3JI!H Tl!IIB 1''1C. J. 

8 

Om;a.Ko uapTOHHHe cyorrponeccu B ::>T~IX r:exaH}J3!.ax no,n:aBJieHH .liOCOJI

HIITeJI:OHh!l/ (13.K'l.'Opm.: j2(~ 2), TB.K 'lTO EblXO.IJ: H8. "CKetJIIIHromr:t pc;.:>:r," 

m 3 ~cr ,-..., c.onst .n:om::eH sa,uepJl;nBaT:ocH rrCJ cpamremuo c r.lf'J6m:o-
f/" mN,. 

Heyrrpyrmr. pacceHHUeli. To Jr.e car;oe ~- o;:mo CKa3aT:o 1, oc5 nnEJI!03~ EHEX 

rrpo.ueccax c OoJr:owmv rrorrepe'lHW. HUJ}'Jibcor... 

Mb! 6Jia.ro,rr,apHH A. M. Ean.nmry, JI.H • .llimaToBy, .n. CraMeHoBy, 

A.H. Ta.BXeJIH,JJ;3e H .U.B. lllHpKOBY sa CTHY.;YJIIIPYI<ll\88 o6cyll\,ll.emre n 

ll0JI83HH8 38.M8'l8.HHR. 

p 
Q) 

b) 

PHC, l. 

PkC, c:. 
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HeT AH rrpo6eAOB B BarneH 6H6AHOTeKe? 
Bbi MOJKeTe IIOJIYliiiTb no IIOliTe nepe'D!CJieHHble HIIJKe KHIIT'II, 
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