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scattering of neutrinob(antineutrino) on the nucleon.

Yerevan Physics Institute

Yerevan 1986



-

[penpaar BIM-923(74)-66

P.T'. BATAJFH

0 OYHKMAX GPATMEHTAIH KBAPK-IJIOOHHHX
CUCTEM

PaccmaTpEBaercd CTATHCTHYECKER HOAXON K BONpOCY "Marxod”
fparMeHTaNAN KBAPK-TANOHHOR cHcTeME S B agpoR h . loxyge-
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TpEHO - (3HTHHeRTDEHO) Ha HYRJOHE.

EpeBaHCKEN (H3HIECKER EHCTRTYT
EpeBan 1966

e iy e A ST P 7 L L RIS S s gt e £ AT P e s et 7oy 4T e
g g e e R REE SR i o :
TR T AR CAAMEH IR I AL 2 S bt BICR A i D ER




R

g
&
kS
.
1

nn.

o A
LA

<87

1. Introduction

In order to define inclusive spectra of hadrons in deen-inelastic lepton-
hadron collisions, spectra of hadrons with high transverse momenta P; in
hadron-hadron interactions as well as hadron distribution fn e'e” -annfhila-
tion, usually there are introduced fragmentation functfons .D; (x) of
quark g to hadron h [1,2], where X 15 a ratfo of lonoitudinal
(relative to momentum direction of initial quark 9 ) momentum of h hadron
to momentum of 9 quark. Various phenomenological fragmantation models
{3-5] also operate by quark (diquark)-to-hadron fracmentation functions in
order to describe inclusive spectra of secondary hadrons with low Pr in
hadron-hadron colltsfons.

In the mentioned processes with high momentum transfers at the process
initial stage, there occurs a “knock-out* cf the qﬁark (antiouark) with
large effective mass from the hadron and takes nlace radfation of hard
gluons and quark-antiquark pairs. This stage can be described quantitatively
within the theoretico-perturbative quantum chromodynamics (QCD). Accordina
to the modern representations, the knocked-out quark {s assumed to lose {ts
momentum (high virtuality) via the emission of gluons which in turn way

transform into quark-antiquark pairs. The initial stace of such transforma-
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tion of quark into quark-glucmic system can be described in the framework of
evolutionary equations of Altarelld-Parisi [2, 6-9] , since at the initial
stage the quark-gluon interaction constant is sti11 small due to the quark
high virtuality. With decreasing quark and gluon virtuality the quark-aluon
interaction constant increases, hence the problem ceases to be theoretico-
perturbative already. A second stage the present work is devoted to, namely
the fragmentation 0f the pfoduced compound quark-gluonic system to hadroms,
is a "soft"” process. The determination of the function ﬁf soft fraomentatio
of such a system to hadrons is essentially not a theoretico-perturbative
problem and its solution within QCD s somewhat complicated due to auark and
gluon confinement effects. However, due to strong coupling between quarks:
and gluons, one may expect that a statistical equilibrium tikes place in
quark-gluonic system prior to its fragmentation to hadrons. In the Iight of
the above-said, the application of the s*atistical consideration to the
question of soft fragmentation of quark-gluonic system to hadron seems
reasonable, since the mentioned problem is essentially muiti-particle.
Within the parton approaéh. the hadron (proton, 51 or K -meson) with
high momentum is presented as a compound quark;g1uon1c system which is chu-
racterized by its valent composition and distribution functions of valent
quarks and sea partons in Feymman variable X . Information about distribu-
tion functions of partons in hadrons 1s giQen by processes of deep-inelastic
scattering of leptons on nucleons, and also by processeS of Drell-Yan lepton
patr production in hadron-hadron {interactions [10] . Apbarent1y,.it ~eems
impossible to derive (via studying hard processes with participation of
1eptoﬁs) distributioﬁ functions of valent (leading) cuarks and sea partons
in the quark—g;fuonic system Sq, or. S%qa to which .quark q or diguark
q,, %, (the baryon remainder produced after knocking-ocut one valent auark

from the latter) respectively'transforms. However cne may expect that the




fragmentation function of quark 9 (diquark g, 9, ) to hadron h 1is de-

termined via distribution functions of multiparton subsystems with valent
" composition of hadron h 1n quark-gluonic éystem Sw (Sc"qz) e Just

as 1t is the case for fragmentation of Initial hadron H to the final had-
von h with low P 1n hadron-hadron interactions [11-14]. In the latter
case the distribution function {(inclusive spectrum) of final hadron in the -
fragmentation region of initial .D: (x) = 1/6;, d6/dx (H=~h) {1s an ana-
log of fra’gnentat'!(m function of quark to hadron D'a: {(x) ( diquark to had-
ron D;ﬁa(x) ). It seems possible that quark-gluonic systems (proton,
§5{- and K -mesons as well as systems Sq and Sq,q, ), in which a sta-
tistical equilibrium is set up, fragmentize to final hadronic states similar-
ly. The present work deals with a statistical approach to the question of
soft hadronization of equilibrium quark-gluonic systems, since this problem,
as mentioned, is essentialiy multi-particle.

In Sect.2, a general scheme of construction of multiparton subsystems
distribution in quark-gluonic systems Is described. Multipirton distributions
in & -meson are consfructed. Sect.3 is devoted to definition of fragmenta-
tion function of quark-gluonic system to hadron. Quark-to-hadron fragmenta-

tion functions are obtainred.

- 2, Distreibution of Partons and Multiparton Subsystems in

{uark-Gluonic Systems.

In the infinite momentum frame the guark-gluonic system 35 {5 charac~
terized by its valent composition g ,..., Y5, { g 1is valent quark, Ny is

a total number of valent quarks in system 5 ) and distribution functions of

valent quarks and sea partons {n Feymman variable X . The,number of sea
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.partons in system S s not fixed and mey vary from zero to Infinity "/,

In case of (anti)baryon ﬁ.- 3, for mson and diquark ﬁ. e 2, while for
nark ﬁv = 1. To describe such systams, one my apply the Kuti-Welsskopf

‘wode] [15] . The distribution density of { Ny * Ng )-parton conflouration

of system S ( ﬂs is nunber of sea partons in the considered confioura-
tion) is determined by the expression ) [15] :

Ny Re
dSg, = TR, fg (1,0 XR, 5 x,,,...,x.;.-‘)su-?;'xj -z ?_:'x.”.

v  dy; ;0 Be gy »
“!-',, ij‘ox,i q (Na)! L-‘, qu! +x3 (n

The quark-gluonic system S 1s defined as a sum of a"'possib'le
(N, *ﬁs )-parton configurations:

ds =+ T dsg, (2

In expressfons (1) and (2) X 1{s the Feynman varfable, @ = U, d,
S yeeesU ;& 25 ,..., G Stands for the kind of sea parton, qu 1s
number of partons of the O sort, Ng= {: ﬁ, . Xp=Jp/P , vhere
M s the effective transverse mass of parton, P 1s momentum of quark-
gluonic system S (P> M) | Z 1is statistical wefaht (normalization

*) Energy restrictions to the number of sea partons are not considered,
since the mean transverse mass of parton )k« P , where P 1s the system
momentum, |

**) If there are ﬁ.’v identical purticles between \_va1ent quarks, then -the
corresponding factor in (1) should be multiplied by 1/(Fl$v) !
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factor). Square module of matrix element of transition of system S  to
( ﬁv"' Rs )-parton configuration Tﬁvﬁs(x""" X8, 7 Xat, o XafNg)
is assumed factorized over longitudinal momenta of valent quarks and sea
partons {15-17] :

Ry Na
Tﬁvﬁs(xh"vxﬁv} Xai, ) Xaa) =Q'|V%(Xj) ra‘ i—:l‘ Sa(xej) ™

where functions V?(X) and Sg(X} are so-called noncorrelated (fnnut or
primitive) distributfon functions (those without account of the lonaftudinal
momentum conservation law) respectiv:ly for valent quarks and sea partons.
They determine asymptotics of correlated distribution functions {or, simniv,
distribution functions) respectively for vaient quarks ar(x) and sea par-
tons Qg (X) at X—= 0 . Genera) expressions for Vq,(x) and SQUQ

are as follows [11-17]:

9
Vo x)= X ¥Qqtx) , Qq(0)=1, g, >0 (4)

S.()=g Ry, FRW©)=1, 9,20 {4

The form of Gc"(x) and By (X) fusctions as wel} as values of parameters

3’.’»[]’ .and ga can be determined from the comparison of results obtainad

for distribution functions of Ct (X) and Clg{X) with experimental data.
Using multiparton distribution (1)-(4) one can determine one-narton and

arbitrary ( Nv* Ng )-parton distributions in cuark-eluonic system &

( Ny is number of valent quarks O0< Ny € -f:lv Y. Such distribution

obtained after ( I:lv'f RS‘ Ny~ Ng )}-multiple inteqration of dfi;;s e




N sumation over Ng from Ng to infinity *) { Ng< Ng< =0 ). For examnle,
for the distribution of the K -th valent quark ( Ny=1, Ng=0) and sea
partons { Ny=0, Ng= 1) we have ) (denote G 9 ) [11,12] .

Ny,
: Xg9,(X)= vv(x)(i*x)'th:,, Bg; B iiv-1) (15 1-x) (5a)
xAa(x)=Sa() (1~ ¥ 5 P B (15 1-x) (5b)

Here Y=2.9 . By(1;X)=Cy (1',x)/Cg ,(1;1) . For function

Cylw;x) , where OKN& Ny, O0fw<1 (the physical meaning
of parameter (@ will be explained i.21ow), one can obtain varfous reoresen-
tations depending on the region the 1ntégration over Xj and Xaj is carried
out in expression {(1). While intears*ing in (1) over variables Xj and Xaj
;, ‘ from zero to X , for function Cy (w; X) , we have the followina exnres-
ston [11,12] : '

0

| ! i —d—g-
‘ Cnlw; X)= 55 gdgetr\ S P“‘ug (xz)e z
F exp (@ g, S[P poe 1S

—-——

*) The account of correlation between the numbers of sea cuarks and antinuarke
of a certain type does not change the final expressions fer cne-rarton and
( Nv * Ng )-parton distribution functions [17.18] .

**) A prime at the sum (product) symbol denotes that the term with j= K

e B b g Q -, -
L R S AN vy A e
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is not taken into account in the sum {product).
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If 1n expression (1) integration over XJ- and Xaj is carried out from
tero to infinity, then for function By(1,X) we find By (1) X)
= T, (1',X)/’C'§v(i') 1), where @) (w; X) 1s determined by the

expression:

T i ey TG, -iez dz
O (@%)= 35 gdfe EEWQ SZ% Qg; (x2)€ i
-& ‘ o | (7)

x exp (@ ?a:gq S[&(XZ)%]E—%Z%)

Expressions analogous to (5) one can obtain from the arbitrary ( Ny + Ng -
parton distributfon function.

"Up to here we considered only distributions of multiparton subsystems,
in which number of particles 1s fixed (one-parton, { Ny+ Ng )-parton).
However the multiparton distribution (1)-(4) allows one to determine also
X -distributfons of arbitrary multiparton subsystem with a var{able number
of particles [11-14] . ‘A particular case of such system is valon containing
one valent quark and on the average the W = 1/ Nv fraction of sea nartons
of the initial quark-gluonic system S (a probability bfor some sea parton
of system S to belong to the valon is W = 1/ f-\]v ).

To determine the distribution function of va'lon.containinq the K -th

valent quark of system S , one should make replacement in expression {1}

for dSgx, [11-14]:
Ny
§(1-2 % -2 Zxa«)—"ﬂc w -w)te ™
s ey
xS(x xK :L_'xaj) h(i TxJ ."&_ f xgj)

T et T e et R T N S e D e e
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where Ng 1is number of sea partons of type O belonging to the valon,

N
{ 'le the valon momentum. Cﬁ: are bincnial coefficients, The exgres:ie;
Na-Nq a
2_ Xaj s formal being a definition of addition to the sum ;XQJ
3=1 a 3=
up to a total sum Zxaj . The distribution density of the K -th valon
i=1

‘results from (1)-(4) with account of (B) affer {integration over longitudinal

‘momenta of all partons and summation over ﬁs from Ng to infinity

( Ng< Ns“ ©o ) and over N = ;Na from zero to infinity [11-14] :
. -+ - - + . .
Q=X (- SR B (W, 1-w; x, 1 %) (9)!

where are introduced notations qx = Q and

B, (@1,@2; X1,X2) = [Cuy, (1 X1) Ciiy =) { D ;Xa)/ cw, (1;1)] *

x § (1=1—®2) 8 (1= X, - X2) (10)

or

BNv (@1, (Oa;X1,Xa)=[ENv((D1; X1) C_tﬁv‘Nv)(ma-)xz)/Eﬁ"U; ')] )

(11)
x §(1- wi=wa) 6 (1-x1-X2)

Functions Cp(®W;x) and EN((O,'X) are determined by expressions
(6) and (7). The first argument of function Cy{®@;X) ( EN (@, x) )
is determined by quantity W , 1.e. by a probabil{ ty for the sea parton of
system S to belong to the extracted multiparton substate with vartable

number of particles, 1n the given case to valon. In other words, W charuc-

n




o terizes the system S sea average fraction which belonas to valon. Note
that at W0 expression (9) for the K -th valon distribution transforms
to expression for the K -th valent quark distribution (5a) {11].

Thus, following from distribution {1) for the quark-gluonic system
(m'lcrocanonic;'l distribution) one can determine one-parton and arbitrary
(Ny + Ng )-parton distributions of quark-gluonic subsystems with a fixed
number of particles (canonical distribution) as well as the distribution of
compound quark-gluonfc subsystems with variable number of particles in them
5 {big canonical distribution), in particular valons.

i{ The way of dividing the quark-gluonic system S into two parts
“ (valon + “remafnder”) determined by transformation (8) directly refers to the

' 4 case of dividing the system S 1{nto an arbitrary number of m » 2 oparts:
\ Ny Z % ﬁa! Nia Nena
8(‘ ‘.‘2;‘)(3 a j=t an) D Nig! ... Nma! W1 o Wm ”

o (12)

' ,) Ny N1a Nmy Nma

' i' Ny Nka
:‘ a4 Expressions Z Xi and _ZXa' denote sums over Tongitudinal momen-
b izt J j=t 4

ta of all valent quarks and sez partons, respectively, entering the substates

= N

under number K({1€ K< M) . Using distribution (1)-(4) with account of

A i
A

2

y iy
o d AW L

the division rule (12) for the distribution function of "complete division"

of quark-gluonic system S 4into m multiparton subsystems

B B W W we Tind:
G(m,us;m}‘z‘? m Wy W) s ve Find
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= w rgv
-1+ Wed +
M1 2« . = Fa

K=1

x

G(Nv,Ns;m)(Zl;"'izm',Wi,"-;wm) =

(13}
X B(Nv)NS',m) (Wi)..-,Wm-, 21’,__)2’")

where the notation ( Nv,Ns ;M ) is introduced for the set

( N1y, ,Nis; ««; Nmy, Nms ). Each mltiparton substate Sy contains
Nky valent quarks of system S , Nygg sea quarks (antiquarks) of

a definite type and arbitrary number of sea partons of the quark-qluonic
system S which belong to substate Sk with a probabﬂ'lty Wy . A tetal
1ongitudinal momentum of mu'ltipa.rton substate S, equals Zk . Functions
B(N,,,N,;m)(wn"vwm}xh"')xm) are determined via Cy(®w;X) or

eﬂ(w;x) by analogy with expressions (10) or (11), respectively:

’ m
B(Nv,Ns;m)(mU "')co"" ) X1,-"',Xm) =[,EI1 CNKV(O‘)K ) XK)/CITSVU ) 1)] *

(14)
!6(1'iwk)8(1’§x’<) S(F‘V-ENW)

Kz

T

or analogous expression with the replacement Cpn(@;Xx) = Cy(@;X)

The valon distribution function Q(X) 1{s connected with the complete division

L AT
ARRLIEN AR

A s
s

functions by the following relations:
QLX) = Gy, nsp2) (%1305 W, 1-w)

12
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m
Q) =SG(Nv;Ns;m) (X, Xz 1003 Xm ; W)Wz, =y Wan ) '[;Izd.x.( - 18

where (Nv,Ns;m)=(1,0;N,_V,Ng,;... 3 Nmv ,Nms) . In exnression
(1) m >3
" Expressions (15a) and (15b) determine th_e%v'a'lon distribution function

.

via functions of complete division of the quark-qluonic system S into
M >2 nmultiparton subsystems. The fact that both these expressions give
one and the same result follows from the identity ( W=W; , Ny=Nyw ,

Ngg N1s y X=2,4 ):

N ky Nka
Z (Nﬂ)' [rl (Nwa)! ZXJ Z Z XaJ)

' Niwa -+« Nma a‘
g:iu.,su.

(Na)! wWhe
x nd,iusu Z:z") Z_ (Na)!(ﬁZqu‘.

Kn2 Na Z
=2

2 |
. (ENKG) WN oW B (x - ZXJ Z “j) \

(Nza)!... (Nma)!
N2a ... Nma

] -
E Nig*(Ng~Na)

Ny=Nv Na~Na | ( N-ﬂ-)! LT
* 6(1-x- Z:x-' ‘:'Z:x“‘) 2 TRt
m Na~Na) Nv N" N" NaNa
o s - st Eir L)
k=2 4= (16)
13
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The relation (16) points out also that one-parton ( 9 (x) » Qg(x) ),
arbitrary ( Ny+ Ng )-parton and multiparton distributions with variahle
_m:mber of particlies are normalized in a proper way. For example,
§q(x)dx = N-q’v , Where Nq'v 1s the number of valent quarks 9 in

the quark-gluonic system S

To be concrete, consider a distribution of multinarton subsystems in
the T -meson. For the valent quarks of the pion, the parameters 9:?@)
characterizing structural functions behaviour at X0 equal [19] 53::'*) =
= 0.5 . The value of Xg 1s determined [14] from data on Drell-Yan lenton
pair" production in interactions JUp [10] S5i= 1.6 (Fio.1),

Thus, in  § -meson the distribution of multiparton subsystem, which
contains one of valent quarks of meson and on the averace a fraction W

of sea partons, is determined by the expression [12] :

A+ WYa+ i3 —1+(1-W)¥, +pfu
qoswrox e (g
| X 8-1 (W Kjt-*‘Pf('d) 7 (1"W) xn'.'iafw)) {17)

- Functions C;(X; W) and Xq(X;W) at various values of parameter W

are presented in Fig.2. At W = 0 expression (17) determines distribution
function of valent quark in 3 -meson (Fig.l and also curve 1 . Fiq.?).

In case when besides valent quark of J0 -meson also the fraction W = 172
(on the average) of sea partons of pion enters multiparton substate, fu.nct‘lor.
W ( X ; 0.5) determines distribution of constituent quark or valon in Il -
meson {curve 6 (3) in Fig.2a (b)) which cotncides with the valon distribution

obtained from the analysis of fi -meson formfactor behaviour fon, ?1]

14
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3. Quark-Gluonic System Fragmentation Functions.

Using the multiparton distribution (1)-(4) and transformation (8) one
can construct the distribution density F(N”Ns;,)(‘x;w) of multioarton
substate with a longitudinal momentum X , containing Ny valent ouarks
of quark-gluonic system S , a fixed number Ng of sea quarks of definite
type and arbitrary number of sea partons belonaing to this substate with a
srobability W (longitudinal momentum X of this substate {s summed from
longitudinal momenta of all valent quarks and sea partons that constitute
this substate). Particular cases of this function, namely F“’U;,) {x;0)
and Fw),)”(X‘)O) represent distribution functions of valent quark g(x)
and sea partons Cls(X) , respectively. In another particular case, at
Ny=1, Ng=0and W= 1/ﬁy , the function F(,’o;,)' (X; 1/ﬂv) ,
-as shown in Sect.2 (see also [11,12] ), describes distribution of constituent
quark or valon in the quark-gluonic system §

Let us define the distribution function of M multiparton subsystems
(with variable number of particles in each) with momenta Xy seees  Xp-
F(Nv,Ns-,m) (X,,..;,xm') Wi, -y Wn) , where the subscrint
( Nv,Ns;m ) denotes the set ( N1v,N1s;---; Nmv » Nms ). Fach
multiparton substate S, contains Nyy valent quarks of system S

Ngs sea quarks of definite type and arbitrary number of sea partons
entering the.substate Sy with a probabiii*y Wk . A summary Tonaitudinal
momentum of substate Sk equa'ls Xk . In the general case ZNKV< Ny .

KZ:nWK and 2; Xe<1 ., where Nv 1s tota‘l number of va-
len't“ quarks in the quark;g‘luoh'lc system S . In case z;_N.w = Ny .
> W=t and ;XK" (complete division of quark-oluonic

K=t
system), function F(Nv;Ns',rn) (X1, -y Xm ; Wi, ..., Wm)  coincides with

15




the complete ¢ivision function G‘N”Nﬁm)(x:, vy Xmy; Wiy -y Wm)

of systam S . In the general case, the "incomplete divisfon” function F
and complete division function G of system S are connected by relations
anmalogous to (15): '

F('Nv,Ng"m) (xi; ey Xm 3 W, o0 Wm) =

: m l m
=G(NV,N5-,m+1) (x" .u’Xm » 1_ EXK', W1,..-,Wm, ‘ - Z WN) (183)

F(Nv,Ns;m) (X', -~-,‘Xm.) W’, sery Wm)'-'

™
= SG(Nv,Ns;M) (Xq, e sXmy Wi, o) WM)“_ﬂm,‘jlx" (18b)
It Tollows from (16) that the definitions of function F given by expres-
sions (18a) and (18b) are self-consistent. |
In the framework of statistical approach to the question of quark-gluonic
system fragmentation 'considend in this work, it is assumed that the fragmen-
tation function of quark-gluonic system S to hadron h 1s proportional
to a probability to find in system S a substate having valent composition
of hadron h and possessing a longftudinal momentum X equal to Tonaitudi-

nl mntmn of hadron h , 1.e. proportional to FiNv,Ns',i) {(X; W) .

This probability depends on the number Ny of valent quarks common for sys-
tem S and hadron h , on the number Ng of sea quarks of system 5
which enter hadron h as valent ones and on the value of probability W
for sea parton of system S to enter the hadron h  sea commosition
{(Nv*Ns=N, 1s number of valent quarks in’hadron h ). Further, I

the considered approach there is used a hypothesis [ 21,22 reidir;g; thaz tha
16
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transitfon of extracted substate to hadron h 4s preceded by formatien of
constituent objects - valons V, yeey VN.‘ which respectively carry frac-
tions ’)'i,/x, ey XNh/x of longitudinal momentum of this substate
(X= Z XK ). Such hypothesis allows one to introduce the recombina-
tion f:;::t'lon 23] of valons Vi, ..., Vy,  finto hadron h -
Ra(Xy/X,..c5 Xy, /X) + which, following Refs. [21,22] , can be related
to the hadron h complete division function determined, as was shown above,

by 1ts structure:

Ny 1 1
Ru(Zy,-e) Zy,) =ﬂl~.([:!'iu) Gu,05M0) (ZU"'IZNh') N m\) (19)

Here £}, 1s a coefficient independent of kinematical variables, which in
the general case may be different for hadrons belonging to different multi-
plets {13,14] .

Then the fragmentation function :D; (X) of quark-gluonic system
to hadron h can be defined by the following formla *) :

ma,
NyX

h ‘
X:DS (X) - Z:-:o SF(NV)NS}NH) gx" “"XN"i W” B | Wﬂa) x
v =

K=} k=1

x.Rh(—xx'—;'"’ %‘"—)5‘(1‘/‘%%&)6"1"“ (20)

*) Summatfon in (20) over Ny 1implies that to the S—h  fragmentation
contribute the processes in which from S to h there transfer from
Ny =0 to N.,=N:m valent quarks, where Nf,m 1s a maximally
possible number of valent quarks common for quark-gluonic system S’; and

hadran h

17 .




Note that functions F and R that enter the expression (20) for the
fragmentation function Ds (x) are determined via the complete division
functions of the quark-gluonic system S and hadron h , respectively,
which, in turn, are determined byAmuTtiparton distributions in systems S
and h .

In case when the quark-gluonic system S 1s hadron H , the expres-
sion (20) determines the hadron h inclusive spectrum with Tow Pp in the
fragmentation region of initial hadron H in hadron-hadron interactions
in the framework of multiparton recombination model! (MRM) [11-14] . Inclusive
spectra of meson and baryon resonances in fragmentation reoions of nroton,
pion and kaon ‘within the MRM are determined in Refs. [13 14] Experimental
data on inclusive spectra of hadron rescnances in the fragmentation reafons
of proton, T and K -mescas in pp-,fEp_ , KEp- interactions are
described satisfactorily by expression (20) [13,14] ,

Turn now to the case when the quark-gluonic system S 1s formed due
to quark evolution. With the help of expression (20), in Ref. [22] are con-
structed fragrentation functions of U -quark (aquark-qluonic system S,

the U -quark transforms to) into qE -mesons:

.>CD?;I f(o“) = anw."'e"u-x).““-m‘ B(WY+P, vdla+1,oa + 1) +
BWY+8y, (1-W)¥) Bg +1,0z+)

RO AL L -
+9hgd(1-x9 ' {21a)

A:}:’t (x) - gi 25 (1__)(-)‘1"'34'.{5;1

{21%)

i3

RN SN

[ SR QR |



g

L x _ g _

T where olg=-1+¥x/2* Puay> ¥x=16 ; Pugy=05 (1],
£=05 ., W=0 am g=g.=94=0s = ¥§/2(Ns+1) :

where Ng. s number of kinds of quarks [24] . For relation nx) =

N

=

- ])flx)/])u‘(x) _ we find:

n(x)= ‘*-H(XBNf),’-;{‘-X— (22)

S

_ _{i:} where A (¥;Ng)=0,38(Ng+1)r(¥+0,5)/F(¥+1) s (%) 1s
( the Euler gamma function. The values of coefficfent A(Y¥;Ng) at Ng=2
(u, d-quarks), Ng=3(U ,d, S -quarks) and at different

values of )Y (0.2< ¥ € 2.0) are listed in the Table. Fig.3 presents
, a comparison of function 1N (x) for the value A (§;Ng) = 1.5 with
" experimental data on deep-fnelastic neutrino (antineutrino) production of

N mesons.
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Table

2,15

1.62

1.47

1.35

1.01

ACY 5 Ng)

tig = 2

1,62

1.38

1,22

1.10 .

1.01

0.86

0.76

0.2
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0.6
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Fig.1. Valent quark distribution function in T -meson determined
. vby '_,“"'}'- -pair production in. JIP -interzctions:

@ - NA3, 200 GeV/c; O - CIP, 225 GeV/c;

A - GOLIATH, 175 GeV/c [10] . The curve 1s calculateo

by formula (17) at W= 0,
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