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В раглках шюгопартошгой рекомбинациошюй модели с учетог.1-

кварк-глюонного смегаивашм в f| , ^' , L (T4-\i.) мезонах по

лучены инклюзивные ч.псхтры этих частиц в сЦфон-адро^ьчых взаи-

модействиях в области фрагментации протона. Указана возмож-

ность определения доли глюонного моря начального протона,фра]i-

ментирущей в глюонное состояние, по инклюзивным спектрам эти;-

мезонов.
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The Inclusive spectra of fast hadrons with small transverse momenta

In the. fragmentation regions of Interacting hadrons are о* qreat Interest 1n

connection with a test of various mechanisms of formation of such Darticles.

At present, the model approach to description of the processes with sm&H P
T

1s Inevitable, since the problem of s ft hadronization and decolorization nf

quark-gluon systems 1s beyond solution within the quantum chromodynaMcs ' Т П ) .

In various recom
K
1nat1on models (RM) [l-3j , a relationship 1s est?hl shp.i

between the distribution functions of valent quarks In Initial hariron sea

partons and Inclusive cross sections of final hadron production 1n fraomen-

tation regions of Initial particles. According to these RM, 1n the production

of final hadron, there participate a limited number of quarks (antiquarM of

Initial hadron (two quarks In the case of meson production end three ones -

1n (anti-)baryon production), whose longitudinal momenta determine that of

final hadron.

Within the multiparton recombination model (MRM) [4,5] , there Is 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 lonqitudinal momentum

introduced by the initial hadron sea partons is determined by the value o
f

oarameter \X/ which characterizes a probability for the Initial hadron sea



parton to enter the final hadron sea content. In the mentioned RM, parameter

\X/ is assumed zero a priori. However, as shown in Refs.[4-6] , the values

of W substantially differ from zero for the processes with Nv • 2 (pro-

cesses with diquark; W ~ 2/3) and Nv r 3 (d1ffraction-type processes;

W « 1), where Nv *s t n e number of mutual valent quarks of In it ia l

and vinal hadrons. MRM allows one to determine Inclusive cross sections of

final hadron production at known distributions of valent quarks and sea par- |

tons in Init ial and final hadrons. For the distribution of valent u - and I

d -quarks and sea partons in proton, within the Kut1-We1sskopf model [ 7 ] , f

there are obtained [ 6 ] the following expressions: •

B u

2

u ( 1 ; 1 - x ) , (lb)

where X 1s the Feynman variable (the parton momentum portion 1n the proton

momentum units), C l « U . , U . , d , d , S , S , G - denotes a type

of sea parton,

ud(nu)
The functions В

г
 (^ x) and B

3
( 1 j X ) are determined In Refs.[4-6]

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



Л е х р {~Вх} • The values of parameters Я , В are listed 1n Table 1.

The distributions of valent quarks and sea partons 1n proton are qiven in

F1g.2. In the framework of MRM the Invariant Inclusive cross section f(x) =
d

e
6

P T
 of meson productionW dxdF

T

2
 (

proton fragmentation region Is determined [6] by the expression:

.-: 1.f. t n * : '.- - •> "•:'»:'••.• a i ••••"r, . : ' : ; ( r>Si

a r k • " . • - • - • . . - . ; . • • • ' ; i ^ ; . ' • - ; - v r> ••.•;-• ... , v .-. ,v. - >:. _.,

Tilt 1'•.inc.'. ivr : . Д Х ! , х г ) ana K M ( Z - , ?.jO а -̂e taken from Rf>f. f

have t i i t t o f u s .



where a, 6 = U, U,d,d, S, S, & ; o ^ = - 1 + ̂ / 2 + р
м
 • У

м
= 1,6 .

B(X, у) is the Euler function.

Within QCD the gluons while Interacting to each other are expected to

form bound states - glueballs, which 1n the general case can be observed as

a mixture with neutral Isoscalar mesons composed of quark-antiquark pairs. \

In particular, both existing candidates for qluonic bound states i_(1440): jj

( J
P C
= 0 "

+
 ) [8] , 0 (1690); { J

P C
 * 2 *

+
 ) [9] may have quark-

antiquark admixture. This can be checked by various tools [10-12] . The ana- j

lysis [12] of the available experimental data on binary reactions and decays \

containing i\ , q' , L (1440) mesons points out that there takes olace :

quark-gluon mixing 1n these mesons (the standard singlet-octet mixing does \

not explain the experimental materials available).

In the quark-gluon mixing model the Ideal basis contains the state vectors

of normal |N>= "j^luu + dcl > and strange |S>=|ss> quarkonia and pyre

gluonium I G > .

The physical states | ̂ к
 >
 C

K =
 1)1 > *-) 9

r e
 their linear combina-

tion:

Parameters X
K )
 y

K )
2 « are functions of the free parameter of theory.

Their values taken from Ref.[12] are listed 1n Table Z. They determine a re-

lative contribution of normal and strange quarkonia and gluonium to i| , t| ,

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 ^(x) of the proton fragmentizing

to the | N >, IS >, |G > states within MRM Is determined for the values

of parameters (2) by the following expressions:



(Ra)

(8b)

Б з 3(O£Q + '0 (5°((s, +12) ^ (8c)

6 1J •

Here ° C N ( S j G ) = - 1 ^ J f

and 0 < ^ ^ 1 (the Inclusive spectrum -jv(x) weakly denends on the

value of quantity Й ).

In the processes of proton fragmentation to gluonium | G > , a contri-

bution of only a certain portion of the Initial proton gluonic sea 1s possible.

This circumstance Is reflected 1n expression (8c) by the Insertion of para-

meter Д which characterizes the degree of participation of the Initial pro-

ton gluonic sea in formation of gluonic state \ & > in the fraomentation

region of Initial proton. The knowledge of Invariant inclusive cross sections

4 ~\i¥*) ar)d mixing parameters of nonstrange, stranqe and gluonic

X K , y K , 2.K ( К = П , П. •
 L
 (1440)) enables one to de-



termine Inclusive* cross sections of f[ , n' , and t (1440) mesons in the

proton fragmentation region:

The Inclusive spectra of proton fragmentation 1n (| , t\ and L (1440)

for the values A • 0.1, 0.3 and 1 are presented 1n F1g.3. In order to

determine the values of parameter A by spectra of fragmentation p~^<\ ,

one should have experimental points 1n the region of small X ( X « 0.4).

Unfortunately, experimental data on Inclusive spectra of n -mesons 1n the

proton fragmentation region are rather poor. The data on t\ -meson spectra

In the proton fragmentation region In 3T
+
p Interactions at Initial momen-

tum of 16 GeV/c [i3] do not enable one to draw certain conclusions about par-

ticipation of the Initial proton gluonic sea In the formation of gluonic com-

ponent |Gr > (F1g.4). A more reliable Information on the value of parameter

Д can be provided by experimental data on Inclusive spectra of 4, L mesons

1n the proton fragmentation region 1n p p ( p p ), 5Т*р , К ~ р Inter-

actions at high energies.



Table 1

A

В

вГ(1',х)

8.736

2.109

8.736

2.297

Bi(r,X)

7.478

2.012

Table 2

X

9

4

0.724

-0.685

-0.0830

4

•0.588

-0.682

0.436

С(1440)

-0.155

-0.261

-0.898
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F1g.l. Functions B 2 ( 1 ; x ) - curve 1, З г (1 ̂  x ) - curve 2,

and В з ( 1 \ X) - curve 3.
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Fig.2. Distributions of valent quarks X LJ (x) , x d ( x ) and sea

parcons X & s C * ) ^n the proton. Curve 1 - valent U-quark,

2 - valent d -quark, 3 - giuons (x0.5), 4 - sea U , d quarks

and antiquarks (x 5), 5 - S quark and ant1quark (x 5).
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Fig.4. Inclusive spectrum of 4 -meson In the proton fragmentation

region In ft
+
p Interactions at 16 GeV/c: curve 1 at Д • 1,

2 - Д > 0.3, 3 - Л • 0.1. Experimental points are

taken from Ref.[13] , with the corresponding corrections to

the normalization.
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