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Ba*HOe MeCTO B HCCneAOBaHHH AHHaMHKH CHnbHWX B3aHMOAeAcT
BHA npH BWCOKHX 3HeprHRX 3aHHMaeT H3y4eHHe npo4eccos pacceRHHR 
Ha 6onbWHe yrnbl. HHTepec K HHM CBR3aH C TeM, 4TO aCHMnTOTH4e
CKOe noBeAeHHe aMnnHTYA TaKHX npo4eccos o6ycnosneHo, rnaBHWM 
o6pa30M, CTpyKTypoA B3aHMOAe AcTBHR Ha Manwx paCCTORHHRX, rAe 
MO*eT 6biTb npHMeHeHa TeOpHR 80 3My~eHHA KBaHTOBOA XpOMOAHHaMHKH. 

8 paMKax COCTaBHWX MOAeneA aApOHOB npeAnOno*eHHe O cnpaBeA
nHBOCTH npHH4Hna aBTOMOAenbHOCTH AnR B3aHMOAeACTBHR Ha Manwx 
paCCTORHHRX npHBOAHT K npasHnaM pa3MepHoro KBapKOBOro C4e Ta1 : 
KOTOpwe npeACKa3wBamT cneAym~ym aCHMnTOTH4eCKym 3aBHCHMOCTb 
AH$$epeH4HanbHWX ce4eHHA OT 3HeprHH: 

da 1 f . -- - -- ( t I s ) . s, - t • "" 
dt 8 11 - 2 

/1/ 

rAe n - llOnHOe 4Hcno TO4e4Hb1X 3neMeHTapHblX COCTaBnRm~HX Ha4anb-
HWX H KOHe4HWX 4aCTH4. 

Ba*HaR npo6neMa CBR3aHa 3AeCb c onpeAeneHHeM yrnoswx 3asH
CHMOcTeA AH$$epeH4HanbHblX ce4eHHA, TO eCTb RBHOro BHAa $YHK4HH 
f ( t / s) AnR pa3nH4HblX npo4eccos. 3Ta npo6neMa 6bina HccneAOBaHa 
B paMKax pa3nH4HWX MOAene A B pa60Tax ~ - 5 ~ BwAenHM cpeAH HHX 
pa6oTy ·2 1

, s KOTOpoA npeAnO*eHbl o6o6~eHHble npaBHna KBapKOBOro 
C4eTa. 3TH npaBHna no3BOnRmT onpeAenHTb yrnoswe 3aBHCHMOCTH 
aMnnHTYA, HCXOAR H3 TOnonorH4eCKOA CTPYKTYPW KBapKOBWX AHar
paMM, xapaKTepH3ym~HX npo4e ccw, npo TeKam~He Ha Manwx paccToR
HHRX. 

Uenbm HaCTOR~eA pa60TW RBnReTCR aHanH3 yrnoswx 3aBHCHMOCTeA 
B paMKax KBaHTOBOA XpOMOAHHaMHKH. Mw paccMOTPHM npocTeAwHA 3KC
Knm3HBHWA npo4e cc C y4aCTHeM CHnbHO B3aHMOAe AcTsym~HX 4acTH4 -
KBapK-Me3OHHOe pacceRHHe Ha 6onbWOA yron, npeABapHTenbHWe pe-
3ynbTaTbl ony6nHKOBaHbl B pa6oTe 16 '. 

noA4epKHeM, 4TO npH H3y4e HHH pacceRHHR KBapKa He BO3HHKamT 
TPYAHOCTH, CBR3aHHWe C HanH4HeM OTHOCHTenbHOro ABH*eHHH COCTas
nRm~HX BHyTpH Bcex B3aHMOAe AcTBym~HX 4aCTH4, 4TO HMeeT MeCTO 
AnR pacce RHHR peanbHWX aAPOHOB. BMeCTe C TeM HanH4He 4BeTHWX 
KBapKOB B Ha4anbHWX H KOHe4HWX COCTORHHRX cy~eCTBeHHO MeHReT 
CTPYKTYPY pa AHa4HOHHWX nonpaBOK, KOTOpaR 6yAeT paCCMOTpeHa HH*e. 
0TMeTHM, 4TO TaKoA npo4ecc Y*e HCCneAOBancR B nHTepaType B Ka-
4eCTBe OAHOro H3 *eCTKHX nOAnpo4eccos B peaK4HH 77 -P ➔ 11 ° X 17 1• 
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Pnc.1. AMmlHTYAa KBapK-Me30HHoro 
pacce.11Hn.11, 

fpa¢H4eCKH aMnJlHTYAa pacceRHHR 
KBapKa Ha MeaoHe, paccMaTpHsaeMOM 
KaK CBR3aHHOe COCTORHHe saneHTHblX 
KBapKa H aHTHKBapKa, npeACTaBJleHa 

Ha pHC. 1. C y4eTOM cnHHOBOH H 4BeTOBOH CTPYKTYPbl npo4ecca ee 
aCHMnTOTHKy MOmHO npeACTaBHTb B BHAe 

Tab(s,t) = Q 8 ab T(s,t), /2/ 
A A A 

rAe Q ... p 2 + P 
4

• 

.QJ,R cKa11RpHOH HHBapHaHTHOH aMMHTYAbl T(s,t) C y4eTOM CBOHCTB 
¢aKTOpHaa4HH B3aHMOAeHCTBHR Ha 60JlbWHX H MaJlblX paCCTORHHRX HMe
eM 

1 s 1- s 8 
T(s,t)= f dxdyef,*(y,-)-,H(z,x,y,-,a (s))cp(x,--), 

0 µ2 s2 µ2 8 µ/!. 
/3/ 

rAe Z=-COS0 - KOCHHYC yrna pacceRHHR B c.4.M. 

BOJlHOBaR ¢YHK4HR ef,(x, 7) 18 •91 onHCblBaeT paaean Me30Ha Ha 
µ . 

ABa KBapKa H YAOBJleTBOpReT YCJlOBH~ HOpMHpOBKH: 

1 s 
(if, (x, --)dx= f" 
0 µ2 

0Ha norapH¢MH4eCKH aaBHCHT OT s/µ2 , 
B03My~eHHH KBaHTOBOH XpOMOAHHaMHKH MomeT 
ee 3BOJ1~4HR c H3MeHeHHeM 3TOro napaMeTpa. 
aCHMnTOTHKa HMeeT CJleAY~~HH BHA: 

rpaiX)=6 fn- X (1-X). 

H B paMKaX TeOpHH 
6b1Tb Bb14HCJleHa JlHWb 

npH 60JlbWHX See 

AMnJlHTYAa H(z,x,y,s/µ2, ag(s)) CBR3aHa C wecTHKBapKOBQH 
¢YHK4Hei1 fpHHa B nepeMeHHblX CBeTOBoro ¢pOHTa COOTHOWeHHeM II = 
= a·1 R6 0· 1 H MOmeT 6b1Tb onp~AeJ1eHa C nOMO~b~ TeopHH soa
My~eHHH. npH 3TOM KamAblH BKJlaA B H onpeAenReTCR, so-nepBblX, 
TOnonorHeH KBapKOBOH AHarpaMMbl, onHCblBa~~eH npo4ecc, H, BO-BTO
PblX, CTPYKTYPOH nmOHHblX o6MeHOB. J\JlR pacceRHHR KsapKa Ha Me-
30He B03MOmHbl TpH TononorH4eCKHe CTPYKTYPbl, npeACTaBJleHHble Ha 
PHC.2 • .QJ,R KOHKpeTHblX KBapK-Me30HHblX npo4eccos no11y4aeM, Ha
npHMep, paanomeHHR: 

sn-+ ➔ sn-+ (a); 

sK+ ➔ dn- + (b); 

sK- ➔ dn-- (c); 

U , d , S - KBapKH; 

2 

un-- ➔ un-- (a)+(b); 

un-+ ➔ un-+ (a)+(c); 

u " 0 ➔ un- 0 (a)+(b)+(c); 
n- , K - Me30Hbl, 

''·1 

i \ l 

I I 

Pnc.2. TononornqecKne 

CTPYKTYPbl KBapKOBblX o6Me
HOB. 

a 

JEX • 6 C 

B HH3WeM npH6J1HmeHHH no as MOmeM 3anHcaTb 

/4/ 
- (0) . s n-2af( s) o 
H (z,x,y, --. asCs))= ---H (z,x,y), 

µ2 N2 
C 

rAe Ne- 4HCJ10 4sefos KBapKos. 
H 0 AAR paa11H4HbIX AHarpaMM, a TaKme 

_, 1 
Ha0 (z) = f dxdy x(1-x)y(1-y)H'9(z,x,y) 

s 0 

npHBeAeHbl B Ta6J1H4e. UseTOBble ¢aKTOPbl BblnHCaHbl AJlR KamAOH 
AHarpaMMbl OTAeJlbHO, a-=tlS= z2t , ; f3=uls=-l.±..~. 

nony4eHHble pe3yJlbTaTbl HJlJl~CTpHpyeT PHC. 3' lj.Ae npHBeAeHbl 
yr110Bble 3aBHCHMOCTH pa3JlH4HblX BKJlaAOB B aMnJlHTYAY pacceRHHR 
AAR TononorHH KBapKOBblX o6MeHOB 26 H ttBeTOBblX rpynn SU(3) 
H SU(12). KaK BHAHO H3 pHCYHKa, npH Ne= 3 AOMHHHpyeT MHHMaR 
4acTb cyMMbl HennocKHX AHarpaMM (IV+ V + IV er ). OTMeTHM, 4TO 
3TH ABe AHarpaMMbl BXOART C 4BeTOBblM ¢aKTOpOM CF( CF-Nct2), 

N2 1 
CF=_i;_.::_,, KOTOPblH B npeAeme 60JlbWHX Ne paseH 1/4, 4TO o6ec-

2Nc 
ne4HBaeT noAaBJleHHe HenJlOCKHX BKJlaAOB, npH 3TOM TaKOH me ¢aKTOp 

0,2 . 
3H a \ 
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0
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- i. o,s 0 -o,'5 
Pnc. 3. Yrn0Bb1e 3aBHCHMOCTH AHarpaMM Tononornn 215: 

- - CYMMa rutOCKHX BKn~oB; - - - Be~eCTBeH-

Ha.II qacTb CYMMbl HennoCKHX BKn~OB; -· -· - - MHH-
Ma.lI qacTb CYMMbl HerutOCKHX BKn~oB; a - An.II ~BeTOBOH 
rpynilbl SU (3) ; 6 - An.II ~BeTOBOH rpynilbt SU (12). 
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COAeP>KHT CYMMa n11ocKHX AHarpaMM (III+ IV+ III er ). He YAOBJleTBO
PR~~HX npaB1-111aM o6o6~eHHOrO KBapKOBoro C4eTa. C11eAOBaTeJ1bHO, 
C pOCTOM Ne HC4e3aeT yr110BaR 3aBHCHMOCTb nJlOCKHX BKJlaAOB H 
npoHCXOAHT 3¢¢eKTHBHOe noAaBJ1eH1-1e, HenJlOCKHX BKJlaAOB, Hapywa~
~HX ¢aKTOp1-13a41-1~ B3aHMOAeHCTBHR Ha MaJlblX H 60JlbWHX paccTORHHRX. 

3To nOATBeP>KAaeT p1-1c.36. 
TaKHM o6pa30M, ¢aKTOPH30BaHHOe npeACTae11eHHe AflR aMnJlHTYAbl 

pacceRHHR KBapKa Ha Me30He H o6o6~eHHWe npaBHJla KBapKOBOro 
C4eTa cnpaBeAJlHBW JlHWb AilR rnaBHOro 4JleHa 1 /Ne-pa3JlO>KeHHR. 

PacCMOTPHM Tenepb paAHaQHOHHWe nonpaBKH K aMnJlHTYAe KBapK
Me30HHOro pacceRHHR, B 4aCTHOCTH, ABa>KAW 11orap1-1¢MH4eCKHe BK11a
Abl. B OAHOneT11eBOM np1-16111-1>KeHHH TaKy~ ac1-1MnTOTHKY MoryT HMeTb 
TOJlbKO AHarpaMMbl c o6MeHOM MRf;!<HM rn~OHOM Me>KAY ABYMR KBapKa
MH. np1-1 3TOM OCHOBHOH BKJlaA AaeT 0611aCTb HMnyJlbCOB MRrKoro 
rn~OHa C k 2 « s • H Mbl MO>KeM npeHe6pe4b 3THM HMnYJlbCOM 13 41,1c
JlHTeJ1RX 1-1 B mecTKHx nponaraTopax. B pe3yJlbTaTe no11y4aeM ¢aK
Top1-13a41-1~ >KeCTKOro H ABa>KAbl norapH¢MH4eCKOro BKJlai:IOB, npH4eM 
nocneAHHH CBR3.aH co CKanRpHblMH noArpa¢aMH ¢opM¢aKTOPHOro THna 
/p11c. 4/;. KOrAa KBapKOBble JlHHHH HaXOARTCR B6JlH3H MaCCOBOH no

B~pXHOCTH. 

nerKo BHAeTb, 4TO B CJly4ae, KOrAa MRrKaR rJl~OHHaR JlHHHR 
3aKaH4HBaeTCR Ha lKeCTKOH BHyTpeHHeH KBapKOBOH JlHHHH, Mbl He 
HMeeM ABa)l(Abl norap1-1¢MH4eCKOro BKJlaAa. ,ll1-1arpaMMbl, COAep>Ka~He 
BeAY~He aCHMnTOTHKH, pa361-1Ba~TCR Ha cneAY~~He KnacCbl: 

I. MRrKHe rJl~OHbl COeAHHR~T BHeWHHe JlHHHH, CKanRpHOe npo1-13-
BeAeH1-1e HMnynbCOB KOTOpblX BeJlHKO. B Ka4eCTBe np1-1Mepa paccMOT
PHM cyMMY AHarpaMM, H306pa>KeHHblX Ha pHc.5. 3AeCb r - HeKOTo
PWH >KeCTKHH n0Anpo4ecc, CBR3aHHOe COCTORHHe RBJlReTCR 4BeTOBWM 

PHc.4. Ilo,IVJ;HarpaMMa, 
rrpHBO,IVI~aH K p;BffiKJ.U,I 
norapH¢MHqecKHM"BKJiap;aM. 

Xt.P2 

·p,. 

- X2 p2; -x2.p2 -'lCzP:tlc 

PHC. 5 • .[(HarpaMMh1 Knacca I. 

P1 
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CHHrneTOM. TorAa. 

X 
4 1 -[ 1 ~-

D 1+ D2= 2s r( ... ) f d k I k2( (Pc k}2-µ?], (x1P2+kf-µ, 

X I 2 X s 2 X s l s X1 -----] = 2r( ... )[ln ..::.,._,_ ln -~, =4r( •.. )ln-.--..ln-, 
µ,2 µ? µ2 X2 (x2p2 +k}2-µ? 

rAe s =2(p 1,p 2 ). 
TaKHM o6pa30M, B 3TOM Knacce AHarpaMM He COKpa~a~TCR nHWb 

AHnorapH$Mbl, COOTBeTCTBy~~He•MRrKHM rn~oHaM, coeAHHR~~HM BHew
HHe KBapKOB~e flHHHH. npeAnonaraeTCR, 4TO 3TH $aKTOpW 3KCnOHeH~ 
LIHPY~TCR, npHBOAR K CHHrneTHOMy KBapKOBOMY $OpM$aKTOpy, Bxo
AR~eMy B B~pameHHe AnR aMnnHTYA~ pacceRHHR KaK COMHOmHTenb. 

II. ,ll1o1arpaMMbl C nHH4eBWMH oco6eHHOCTRMH *,. rn~OHHaR nHHHR He 
oKaH4HBaeTCR Ha BHyTpeHHeH nHHl,11,1 /p1,1c.6/. np1o1 3TOM B CYMMe 
AHarpaMM: 

. 4su(P3HP2+P 4)U(Pl 
D1+D2=-------f 

st 
d\ 

k2f(pck/-µ2J f dxdyx1(a.x2+/3 )x 

x[--xl,___ 1 
(X1P2+k)2- µ? 2kq 

x 2 + x2 y2a-+y2{3_- --
8
-+ i, 

XJ2 1 

(X2P2+k)2-µ2. x2 + X2Y2 a, +Y2 /3 
-J 

+ i'< 

3HaMeHaTenb nepsoro 4neHa MomeT 6WTb paanomeH B PRA no cTene
HRM k q / s. JlerKo BHAeTb, 4TO ABamA~ norap1o1$MH4ecK1o1e $aKTOpb1 B 
peaynbTaTe COKpa~a~TCR, KaK H B cny4ae I. 

III. ,ll1o1arpaMM~ C nHH4eBWMH oco6eHHOCTRMH, rn~OHHaR nHHHR 
3aKaH4HBaeTCR Ha BHyTpeHHeH KBapKOBOH nHHHH, HaXOAR~eHCR B6n1,1-
31,1 MaCCOBOH nosepXHOCTH /pHc.7/. 

.RBHble B~4HCneHHR noKa3b!BalOT, 4TO 3T1,1 AHarpaMMbl He COAepmaT 
ABamA~ ·norapH$MH4eCKHX $aKTOpOB. TaKHM o6pa30M, B HaCTOR~eH 

* PaA1o1a4HOHH~e nonpaBKH K 3KCKn~3HBHOMy npo4eccy, COAepma
~eMy fl3HAWO$$OBCKHe oco6eHHOCTH, pacCMOTpeHbl, Hanp1o1Mep, B 1101• 

6 

:11 

Pg, 

+ 
P3+~,p,. 

)(~p'2. ~2f'l, ,czf2tK 

PHc. 6 . .[\HarpaMMb1 KJiacca II. 

() 

PHc.7. ):\HarpaMMa 
KJIBCCa I II. 

pa6oTe noKa3aHO, 4TO OCHOBHOH BKnaA B ac1o1MnTOTHKY npocTeHwero 
3KCKn~3HBHoro npo4ecca c 6onbWHMH nepeAa4aMH HMnynbca AaeT 
np1,1 N c=3 MHHMaR 4aCTb CYMMbl HennOCKHX AHarpaMM. Ee nORB
neHHe CBR3aHo c Han1,141o1eM non~ca y nponaraTopa KBapKa. TaKaR 
me npo6neMa B03HHKaeT 1,1 AnR 6onee cnomHblX npo4eccos, Hanp1o1Mep, 
AnR TT -rr pacceRHHR Ha 6onbWHe yrnbl 11 11, OA,HaKO B 3TOM cny4ae 
nHH4eBaR CHHrynRpHOCTb npHBOAHT K nORBneHH~ BKnaAOB, Hapywa~
~HX npas1,1na paaMepHoro KBapKOBoro C4eTa. Cy~eCTBOBaHHe 3TOH 
CHHrynRpHOCTH CBR3aHo C HanH4HeM peanbHWX npoMemyT04HWX COCTOR
HHH, 4TO 03Ha4aeT nORBneHHe B meCTKOM n0Anpo4ecce B3aHMOAeHCT
BHR Ha 6onbWHX pacCTORHHRX. TeM caMblM Bbl4HcneHHe aMnnHTYA Ta
KHX npo4ecc0B B Teop1,11,1 B03My~eHHH KBaHTOBOH XPOMOAHHaMHKH He 
RBnReTCR, B006~e rOBOPR' nonHOCTb~ o60CHOBaHHblM. 
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PyKOnHCb nocTynHna B H3AaTenbCKHH OTAen 
19 H~HR 1981 roAa. 
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ronocKOKOB C.B. H ,IU>. KBapK-Me30HHOe pacceHHHe P2-81-420. 
Ha 6onb111He yrm,1 B KBaHTOBOil xpOMOAHHaMHKe 

KBapK-Me30HHOe paccenHHe Ha 6onbll!He yrJilil paCCMOTpeHO 
B PaMKax TeopHH B03MYI!leHHil KBaHTOBOil xpoMOAHHaMHKH. B HHsmeM 
nopnp;Ke nonyqeH HBHblli .BHA yrnoBblX saBHCHMOCTeil, KOTOpbie COB
nagruoT c npep;cKasaHHHMH 0606~elJHbIX npaBnn KBapKOBoro cqeTa 
B npep;ene 6onhmoro ~cna QBeTOB. B STOM ~e npep;ene nop;aBneHb1 
BKnap;!,I HennOCKHX AHarpaMM, Hapymruo~e ¢aKTOPHS~ID BSaHMO
p;eilCTBHH Ha.MaJiliIX n 6onbll!HX paccTOHHHHX. Hccnep;onaHa CTPYKTypa 
pap;HaQHOHHbIX nonpaBOK. IloKasaHo, qTo He COKP~aJOTCH nHWb 
AB~!- norapH¢MHqecKHe WaKTOpbl, .COOTBeTCTBYID~e o6Meay MHrKHM 
rmooHOM Me;K,Izy HaqanbHbIM H KOHeqHbJMKBapKaMH. 

Pa6oTa BbIIlonHeHa B na6opaTopnn TeopeTnqecKoil wnsHKH OIDIH. 

Coo6u\eHHe 061,e~HeHHOro HHCTHTyTa IIAepitwx HCCJleAOHHHi! • .QyeiHa 1981 

Goloskokov s.v: et al. Large-Angle P2-81-420 
Quark-Meson Scattering in QCD 

Large~angle quark-meson scattering is considered in the 
framework of perturbative quantum chromodynamics. The explicit 
angular dependences are found in the lowest order. They agree 
with the predictions of generalized quark counting rules when 
the number of colours is large. In this limit nonplanar diag
rams that· spoil the factorization of.interaction at large and 
small distances are damped. The s,tructure of radiative correc~ 
tions is also discussed. The double logarithmic terms are 
shown to appear only due to exchange of soft gluon between 
initial and final quarks. 

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

Corrrnunlcatlon of the Joint Institute for Nuclear Research. Dubna 1981 
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