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3a nocneAH~e epeMR HaMeT~ncR onpe,QeneHH~~ nporpecc e 3Kcne
p~MeHTanbHOM ~3y4eH~~ CBO~CTB KBapKOB~X pacnpe,QeneH~~ rr-Me-
30Ha. M3 3Kcnep~MeHTanbHbiX ,QaHHbiX no ce4eH~HM pm:<,QeH~fl ,Qpenn
nHoecK~x nenTOHHbiX nap e rr N -e3a~MOAe~CTB~Rx 6b1na nony4eHa 
eamHaR ~H$OpMa~~n o $YHK~~HX pacnpe,QeneH~R I$PI KeapKOB no 
,Qone npo,QonbHoro ~Mnynbca rr-Me30Ha11/. B CBR3~ c 3T~M B03pac
TaeT aKTyanbHOCTb TeopeT~4eCKOrO ~3y4eH~fl yKa3aHHWX $YHK~~~ 
Ha OCHOBe KXA. no HaweMy MHeH~~. 3TOMY BOnpocy noKa He 6wno 
y,QeneHO ,QOCTaT04HOrO BH~MaH~fl. Mem,Qy TeM nOM~MO 4~CTO TeOpe
T~4eCKOrO ~HTepeca ,QeTanbHOe paccMOTpeH~e 3Toro eonpoca ~MeeT 
onpe,Qenn~~ee 3Ha4eH~e ,Qnfl KXA aHan~sa rny6oKOHeynpyr~x npo
~eccoe c y4acT~eM rr-Me30Ha. B HacTOH~e~ 3aMeTKe npe,Qnp~HHTa 
nOnbiTKa OT4aCT~ BQCnOnH~Tb cy~eCTBY~UI~~ npo6en ~ nony4~Tb 
RBH~~ B~A n~OHHWX ~p KBapKOB ~ rn~OHOB ~CXO,Qfl ~3 npe,QCTaene
H~H KXA. 

3enn~~~R <!JP no Q2 on~CbiBaeTCR ~HTP.rnnnwhmPnP'-'""""'"'-'-"-'"'• 
3BOn~~~OHHbiM~ ypaeHeH~fiM~ n~naToea-AnTape~nw·n~p~~~ I3Y I 121: 

1 
dfv(X,S) dy X 
---~-- = r "- f (y ,s) p ( --), 

ds x y v qq Y 

~-~~~~-)- = / -~ { ~ ( y,s)P (-lf-)+fg(y,s)Pqg (-ll)!, 
ds x Y qq Y Y I 1 I 

df (x,s) 1 dy x ( p (-~-)! ---~-----= (--{ l(y,s)Pgq(--)+fg y,s) gg y , 
ds x Y Y 

r,Qe l = 3 f v + 8 f 8 - C~HrneTHaR KOM6~Ha~~fl KBapKOBbiX $P; 
fy,f 8 ~ fg - $P eaneHTH~X, MOPCK~X KBapKOB ~ rn~OHOB COOT
BeTCTBeHHO; pij- $yHK~~fl pac~enneH~fl KBapKOB ~ rn~OHOB, ~X 

RBHble Bblpa>KeH~fl B rnaBHOM norap~$M~4eCKOM np~6n~meH~~ MO>KHO 
v /3/ 2 2 2 2 

Ha~T~ e pa6oTax : s =ln(ln(Q 1 A )lln(Q 0 1 A ))- cTaH,QapTHaH 3eomo-
~~OHHan nepeMeHHafl; A - KXA napaMeTp; Q ~- ~cxo,qHaR T04Ka 
3BOn~~~~. 

YKa3aHHOe npe,qcKa3aH~e KXA co,Qep>K~T, O,QHaKo, 3Ha4~TenbH~~ 
$yHK~~OHanbHWH np0~3BOn, CBH3aHHW~ C TeopeT~4eCKO~ Heonpe
,QeneHHOCTb~ Ha4anbH~x ycnoe~~ IHYI ypaeHeH~~ 111. HY He HBnH
~TCR, KaK ~3BeCTHO, npe,QMeTOM TeOp~~ B03My~eH~~ ~ nOKa He 

Q ='£~.:~~it1;~h:-;·>:~: Ylz•C f,.,fJI 
~: ( .. :• .:' ':'r r>nv.p:>!i~ 
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MoryT 6b1Tb Bbi4HCJleHbl e paMKax KXA • .QnR HX 3a,qaHHR Tpe6yeTCR 

npHBJle4eHHe ,qonOJlHHTeJlbHO~ HH~OpMa~HH, HanpHMep, 8 BH,qe ~H-
3H4eCKH co,qepmaTeJlbHblX Mo,qenei1, nocTpOeHHbiX e cornacHH c oc

HOBHbiMH nonoM<eHHRMH KX.Q, HJlH 3MnHpH4eCKHX napaMeTpH3a~H~ cooT

eeTCTBYIOUIHX 3KCnepHMeHTaJlbHbiX ,qaHHbiX 141• Ha Haw e3rnr~,q, npe,q

n04THTeilbHa nepeaR 1-13 3THX 803MOM<HOCTe~. 
B HacTO.RIJie~ 3aMeTKe ,qn.R 3a,qaHH.R HY Mbl eocnOJlb3yeMc.R npe,q

cKa3aHH.RMH CTaTHCTH4eCKO~ KBapK-rJl~OHHOH MO,QeJlH C pe,qmeBCKO~ 

acHMnTOTHK0~/5 1. B ocHoee MO,qenH neM<HT npe,qnonomeHHe o eo3-

MOM<HOCTH BOCCTaHOBJleHH.R 80 BCeM HHTepBaJle H3MeHeHH.R, 0:5 X S 1, 
KBapKOBbiX fv s (x,Q5) 1-1 rJl~OHHbiX fg(x,Q~) ~p npH HeKOTo

pOM ~HKCHPOBaHHOM Q 2,..Q~ HCXO,Q.R 1-13 noee,qeHHfl ~TI-12< ~YHK~H~ 
e pe,qmeec_Koi1 o6nacTH (x,.O). To ecTb fi(x)::4i(f), r,qe 
f . (x) ... f. (x) • 3KCTpanoJlHPY~IJIHH onepaTop Ai CTPOHTC.n 

I X ... O I 

e paMKax cTaTHCTH4ecKoro napTOHHOro no,qxo,qa bbepKeHa-nacKoca 

1-1 KyTH-Bai1cKon~a e cornacHH c ocHOBHblMH DPe,qcTaeneHH.RMH KX.Q 

o KBapK-ril~OHHOi1 CTPYKType a,qpoHa. BHA fi~) ycTaHaBnH-
eaeTC.R Ha OCHOBaHHH pe,qM<eBCKOrO aHaJlH3a aMnJlHTY,Qbl BHpTyaJlbHOrO 

KOMnTOHOBCKOrO pacce.RHH.R. npe,qcKa3aHH.fl MO,qeJll-1 ,QJl.R ~p KBapKOB 

1-1 rJl~OHOB B rr-Me30He HMe~T BH,q: 

" x-
11'b0 >(1-x) " a2-a1 (2) f v (x) =--~,-a _____ , f 

8 
(x) =-- D 

3 
(1-x), 

B ( 1/2 , a 2 + 1) 8x 

ff!" (X)= ~1 e -a4x D~2 ) (1-x), 
121 

r,qe n 
(n) a2-l+n/2 ci> (a1,a2+ 2; -aiy) 

D i (y) = y -----~- ---' 
cl>(a 1 , a 2 +1; -ai) 

cJ> (a , {3 , Z)- BblpOM<,O.eHHaR rHnepreOMeTpH4eCKa.R ~yHK~Hfl. 3THMH 
BblpameHH.RMH eocnOJlb3yeMcR AilR 3a,qaHH.R Ha4aJlbHblX ycnoe1-1i1 3Y 
npi-1 Q2= Q~ 

PeweHHR 3Y, eoo61J1e roeopR, MOM<HO npe,qcTaRHTb 4HCJlOBblMH 
Ta6JlH~aMH, BOCnOJlb30BaBWHCb KaKHM-Jli-160 4HCJleHHbiM anropHTMOM HX 
Haxom,qeHHR. O,qHaKo TaKoe npe,qcTaeneHHe ~p Hey,qo6Ho ,qn.R HCnOnb-

3oeaHHR, o6nacTb era npHMeHeHHR cyiJieCTBeHHO orpaHH4eHa. no3TO

My eonpoc o HaH6onee pa~HOHaJlbHOM npe,qcTaeneHHH npe,qcKa3aHHH 

KX.Q Ail.R KeapKOBblX 1-1 rn~OHHbiX ~p pa3eHeancR e nocne,qHee epeMR 

B HanpaeJleHHH nOHCKa npH6JlHM<eHHblX peweHH~ 3Y 8 RBHOH aHaJlHTH-

4eCKO~ ~opMe. YMeCTHO ,qo6aeHTb, 4TO caMH 3Y nony4eH~>~ e HeKoTo
poM npH6JlHMleHHI'I TeOpl-11-1 B03MYIJieHH~. no 3TO~ npH4HHe BnOJlHe 

,QOCTaT04HO pacnonaraTb HX peweHH.fiMH, T04HOCTb KOTOPblX cpaBHHMa 
C T04HOCTb~ ypaBHeHH~. Pa3Jli-14Hble eapHaHTbl TaKHX peWeHHH COOT
BeTCTBY~IJIHX ~p B HYKJlOHe WHPOKO npe,qcTaBJleHbl B JlHTepaType/ 4 / 

I CM. CCbiJlKH e 15 / I. AHanorH4Hble peweHHR ,qnR "-Me3oHa noKa 

2 

) 

,} 

~~ 
\'1. 

2 Q = 16 ra&2;,2 

OTCYTCTBY~T. Mbl 6y,qeM HCKaTb 
COOTBeTCTBY~IJIHe 3TOMY CJly4a~ 

npH6JlHM<eHHble peWeHHR 3Y 8 TOM 

0,6~ T~ 
me BH,qe 121, B KOTOPOM 3a,qaHbl 

HY 3BOJl~~HOHHblX ypaeHeHHH, np!-1-
,qaeaR Q2-3aBHCHMOCTb napaMeTpaM 
ai. 

0 
0,1 ll,5 

X 

OrpaHH4HBa.Rcb JlHHei1HblM npi-16-

JlHM<eHHeM no 380Jl~~WOHHOi1 nepe

MeHHOH S, 3anHWeM: 

a. (Q2 )=a ~0) +a (1) 
I 1 j S • 131 

TaKHM o6pa30M, 3a,qa4a Haxom,qeHH.R npH6JlHM<eHHOro peweHHR 3Y 
CBO,QWTCR K onpe,qeJleHW~ KOHCTaHT ai(O) , a p> • KOHCTaHTbl a \O) , 
xapaKTepi13Y~IJIHe HY, onpe,qeilHM H3 3Kcnepii1MeHTaJlbHbiX ,qaHHbiX. 

.QJl.R 3TOrO HCnOJlb3yeM yme ynOMII1HaBWHeCR pe3yJlbTaTbl 1113MepeHII1.R 

KeapKOBblX pacnpe,qeneHHH rr-Me3oHa e npo~ecce pom,qeHII1.R MaccHe

HbiX nenToHHbiX nap e rrN -e3aHMo,qe~cTBH.RX. Ha PII1CYHKe ,qnR cpae

HeHII1R npe,qCTaBJleHbl TeopeTH4eCKa.R KP111BaR np111 OnTHMaJlbHOM Bbl6ope 

a (_0) 1-1 Ha3BaHHble 3KCnepHMeHTaJlbHble pe3yJlbTaTbl *. 
1 

.QJlR onpe,qeJleHII1.R 3BOJl~~II10HHbiX KOHCTaHT a)1>noTpe6yeM, 4T06bl 

BblpaM<eHH.R 121 HaHJlY4WHM o6pa30M y,qOBJleTBOPRilll1 3Y 111. C 3TO~ 
~eJlb~ MII1HWMII13HpyeM ~YHK~1110HaJl: 

8 ma:r 1 ,. , 
x.:li'J= ~ (ds(dx!Lj(f(a\''(x,s))-R.(f(a~ 1 J(x,s))l,.: 141 

j=v,l,g 0 0 J 1 

r,qe L j 1-1 Rj - neBble 111 npaBble 4aCTH 3Y 11 I nocne no,qcTaHOBKII1 
e HII1X eblpameHH~ 121 c y4eTOM napaMeTpH3a~HH 131. Ycnoe1-1e MHHI-1-
MyMa X2npe,qCTaBJlReT C060H CHCTeMy 1-13 4 ypaBHeHII1H, OTKy,qa 

Bbl4HCJlR~TCR 111CKOMble 3Ha4eHH.R a~> . HaA,qeHHble 3Ha4eHII1R KOHCTaHT 
a(O), a(l) npwee,qeHbl B Ta6JlH~e. no,qCTaBJlflfl Ta6mt4Hble 

I I 
3Ha4eHHR napaMeTpOB B ~OpMyJlbl 121 11 131, noily4aeM npH6JlHM<eHHOe 

peweHHe 3Y Ail.R "-Me30HHbiX ~P e .RBHOM aHaJlHTH4eCKOM BHAe. 

Q2 
0 

16 

a\0) 

I ,06 

(0) 
a2 

Ta6mm;a 

(0) a<O) aO> 
a 3"' 4 1 a~l) 

1,5-fixed -1,50 0,99 0,84 

* no onpe,qeneHI/1~ F" (x) = 2,4 X (f; (x) + 3, 7 f: ( x)). 

(1) 
a3 

-0,29 

(1) 
a 4 

6,25 
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AHanH3 norpeWHOCTeH HaHAeHHOro peweHHH nOK~3an, 4TO OHH MO
HOTOHHO B03pacTaiOT C pOCTOM Q2 H npH Q2=2x10 3 r3B21c2 IQ2= 
=500 r3B 21c2 I COCTaBnHIOT 5 + 10% AnH A =0, 1 r3Bic I A =0,5r3BI< 

B 3aKn104eHHe aBTOP~ 6narOAaPHT n.C.~caesa H A.B.PaAIOWKHHa 
3a HHTepec K pa6oTe, ~.n.~saHOBa 3a noMo~b B pac4eTax Ha 
3BM. 
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nHOHH~e pacnpeAefleHHR KBapKOB P2-82-53 

B RBHOH aHaflHTH4eCKOH $opMe HaHAeH~ ¢YHK~HH pacnpeAefleHHR KsapKOB H rniO
OHOB B 11-Me30He, npHfiflH>KeHHO YAOBfleTBOPRIOUIHe 3BOJ1101.1H0HHb1M ypaBHeHHRM 
KBaHTOBOH XpOMOAHHaMHKH B rnaBHOM flOrapH$MH4eCKOM np~fiflH>KeHHH. 

Pa6oTa e~nonHeHa e fla6opaTOPHH RAep~x npo6neM OHRH. 
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Distributions in QCD 

Quark and uluon t'lon t'L-o.t-:>J 

w-meson quark and gluon distribution functions approximately satisfying 
the Altarelli-Parisi evolution equation have been found in an explicit 
analytical form. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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