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The inclusive spectra of fast hadrons with small transverse momenta
in the fragmentation regions of interacting hadrons are of aqreat interest in
connection with a test of various mechanisms of formation of such particles.
At present, the mode) approach to description of the processes with small F%
is inevitable, since the problem of s ft hadrontzation and decnlorization of
quark-gluon systems 1s bheyond solutior within the quantum chromodynamice ‘N°NY,

In vartious recom~ination models (RM) [1-3] , a relationship 1s estzhl shed
between the distribution functions of valent quarks in inttial hadron sea
partons and inclusive cross sections of final hadron production in fraomen-
tation regions of initial particles. According to these RM, in the oroduction
of final hadron, there participate a limited number of quarks (antiquarks) ot
initial hadron (two quarks in the case of meson production and three ones -
in (anti-)baryon production), whose longftudinal momenta determine that of
final hadron.

Within the multiparton recombination model (MRM) [4,5] , there 1s consi-
dered a more general case of transition from initial hadron to final one of
arbitrary number of partons, whose summary longitudinal momentum determines
longitudinal momentum of final hadron. The final hadron longitudinal momentum
introduced by the initial hadron sea partons is determined by the value of

oarameter W/ which characterizes a probability for the initial hadron sea
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parton to enter the final hadron sea content. In the mentioned RM, parameter
\X/ 1s assumed zero a priori. However, as shown in Refs.[4-6] , the values

of W/ substantially differ from zero for the processes with Ny = 2 (pro-

cesses with diquark; W = 2/3) and Ny = 3 (diffraction-type processes;

W =z 1), where Ny is the number of mutual valent quarks of initial
and 7inal hadrons. MRM allows one to determine inclusive cross sections of
finai hadron production at known distributions of valent quarks and sea par-
tons in initial and final hadrons. For the distribution of valent U - and
d -quarks amd sea partons in proton, within the Kuti-Weisskopf model [7] ,
there are obtained [ 6] the following expressions:

- pu fa d 5
xu(x) = 2xPegr-xy B (15 1-x), (12)
xd(xy = xF(1-x)¥ B (15 1-x), (16)

1+ Kty +2P,t By
xas(x)=3a(1-x) ? d53(1;1-»:), (1¢)

where X 1is the Feynman variable (the parton momentum portion in the proton
momentum units), QO = Ll , ua,d,d,s, S , @ - denotes a type

of sea parton,

'Pu= pd=0,5‘, ]\:295/(3”+gd)=1/8 '
guzga=gd=ga=o’12; gs= §=OJO15; 9G=3-‘ N
e K5 = KamKa=kemkg=tj K73 y= Eg,7 351

ud (uu)
The functions B, (1:x) and B3(1;X) are determined in Refs.[4-6]

and presented in Fig.l. They are well approximated by the functfon

» » . e I LR e e T

e RS A Y SPURA LA IACH TVRARS AT I P AL



< B CRe

.Hexp {- Bx} . The values of parameters A , B are listed in Tahle 1.
The distributions of valent quarks and sea partons in proton are afven in
Fig.2. In the framework of MRM the invariant inclusive cross section JC(X) =
ot E des dPa M= -
= -[pmax wddef T of meson production =(9,9,) in the
sroton fragmentation region is determined [€] by the expression:
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where a,B=u,0,d,d,s,8,G; dg=-1+y,[2+R; fu=16.
B(X,Y) is the Euler function.

Within QCD the gluons while' interacting to each other are expected to
form bound states - glueballs, which in the general case can be abserved as
a mixture with neutral {soscalar mesons composed of quark-antiquark pairs.
In particular, both existing candidates for qluonic bound states ( (144n):
( Ipc___ ot y{8l, 6 (16%0); (I = 2+t ) [9] may have auark-
antiquark admixture. This can be checked by various tools [10-12] . The ana-
lysis [12] of the available experimental data on binary reactions and decays
containing n , rl' , L (1440) mesons points out that there takes nlace
quark-gluon mixing in these mesons (the standard singlet-cctet mixing does
not explain the experimental materials available).

In the quark-gluon mixing model the ideal basis contains the state vectors
of normal {N>= T-i—‘;_-luﬁ +dd > and strange |5>=|s5> quarkonia and pure
gluonium | G >

The physical states | ¥, > (K= Q,q', L) are their 1inear combina-
tion:

|LPK>=)(K|N>+9K]S>+ZK|G-> (7)

Parameters X, ,Yw,Zx  are functions of the free parameter of theory.
Tt;eir values taken from Ref.[12] are Visted in Table 2. They determine a re-
lative contribution of normal and strange quarkonia and gluonium to 1 , q_' ,
L (1440) mesons. With respect to the quark-gluon content of these mesons,
their inclusive spectra are just determined within MRM,

The invariant inclusive cross section f(x) of the proton fragmentizing
to the |N>,18>,[G >  states within MRM is determined for the values

of parameters (2) by the following expressions:
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BlelytByti,dnti) od _2(dnt 1)
fN(X)= B(d:‘f:dui':) [?E Ba (1’1 x)(i 4olu+5 X>+

2{dyt ) (2dn + 3) xa)]‘

ar uu
- By (131-x) (4-x+ (48N +5) (bdn+7)

(Ra)
on t i 2
CxPeG e g By (4 -0 (-0 (- X g X))
olg + 1
£, ()= g2 B (15 1-0 (10 (1=x+ Figmagy X7y o)
2
(A49,) ) ¥+B 3(6da+7) 2 _
£, 00 = 3 By (1 10 (10" [1-3x + Z 505 X
SdG + B 3 3(dq+'f> (SdG +12) 4 _ {8¢c)

2dg +3 " 4 (20l +3)(2%g * 5)

3@gtt) (et 12) 5 (g +1) (gt 2) (gt 3) 5]
4 (29 +3) (2 5) 8(20g+3) (gt 5)(206*T) ’

Here %y (s,6) =" 1+¥m/2*Pu(s,m); ¥m= 1B By=05 , B=1.
and O < st {1 (the inclusive spectrum JCG(X) weakly depends on the
value of quantity PG ).

In the processes of proton fragmentation to gluonium | G > , a contri-
bution of only a certain portion of the initial proton gluonic sea is possible.
This circumstance is reflected in expression {8c) by the insertion of para-
meter A which characterizes the degree of participation of the initfa) pro-
ton gluonic sea in formation of gluonic state | G > in the fraamentation
region of initial proton. The knowledge of invariant inclusive cross sections
fN(S'G)(x) and mixing parameters of nonstrange, strange and gqluonic

components Xy , Yy, Zk (K =1n,n, L (1440)) enables one to de-
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termine inclusive’ cross sections of n . "l' , and L (1440) mesons in the

proton fragmentation region:

Fi (X0 = X f (X)+ g2 £, (%) + B 5 00 (9)

The inclusive spectra of proton fragmentation in n , q' and L (12440)
for the values A = 0.1, 0.3 and 1 are presented in Fig.3. In order to

determine the values of parameter A by spectra of fragmentation pP—~1

one should have experimental points in the region of small X { X < 0.4),

Unfortunately, experimental data on inclusive spectra of n -mesons in the
proton fragmentation region are rather poor. The data on n -meson spectra
in the proton fragmentation region fn ' P interactions at initfal momen-
tum of 16 GeV/c [13] do not enable one to draw certain conclur'ions about par-
ticipation of the initial proton gluonic sea in the formattion of gluonic com-
ponent (G > (Fig.4). A more reliable information on the value of parameter
A can be provided by experimental data on inclusive spectra of rl', L mesons
in the proton fragmentation region in pp ( pf-) Y, oTYp , Kip inter-

actions at high energies.
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Table 1

uu ud s
Bz (1) %) Ba (1; X) Ba (1)
A 8.736 8.736 7.478
B 2.109 2.297 2.012
Table 2
1 1 L (1440)
0.724 -0.588 -0.355
y -0.685 -0.682 -0.261 -
Z -0.0830 0.436 -0.898
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Fig.2. Distributions of vaient quarks X U (X) , xd(x) and sea
parcons XQs(X) 1in the proton. Curve 1 - valent U -quark,
2 - valent d -guark, 3 - gluons (x0.5), 4 - sea u , d quarks

and antiquarks (x 5), 5 - S quark and antiquark (x 5).
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Inclusive spectrum of 1 -meson in the proton fragmentation
region in AYDP {nteractions at 16 GeV/c: curve 1 at A =1,
2- A =0.3,3- A =0.1. Experimental points are
taken from Ref.[13] , with the corresponding corrections to

the normalization.
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