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Spectra of "direct" fragmentation of proton into baryonic

and mesonic resonances with small transverse momenta are ob-

tained in the framework of multiparton recombination model.

Calculations satisfactorily describe the available experimen-

tal data on the X-dependence of inclusive spectra of baryonic

Д
+ +
(1232), £±(1385) and mesonic j° , K+(1430), K+(890)

resonances in a wide (over X) range of proton fragmentation

in pp, K-p and JT —p interactions at high energies.
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In Refs. [1-3] a multiparton recombination model (MRM) is

developed, in which, in contrast to recombination models (RM)

[4-8,], a general case of transition from an incident hadron

into a final one of an arbitrary number of partons is consider-

ed. There a parameter W is introduced in the model, deter-

mining the probability of an incident hadron sea parton being

included in the sea of the registered hadron. It is shown in

Kefs.[1,2] that the form of inclusive spectra of hadrons in

the Peynman. variable range of X ~ 1 can determine the parame-

ter W. It has been found [1,2], that W definitely depends

on the number of valence quarks Nv common for incident and
i

final hadrons. Thus, for proton fragmentation p-*"h at N «3

the parameter W is close to unity; at Nv«2 W £- 2/3; at Ny=1

0 « W < 1/3; at Ny=0 W » 0.

The present work is devoted to the calculation of cross

sections of hadronic resonances in the proton fragmentation

region. In the MRM framework this cross section has the form:

=0

Summation over N in the Eq.("l) means, that to the inclusive



. where, X
T
 = 4(fTl*

 +
 P/ )/s »

 m
h

 i s t h e m a s s o f f i n a l
 hadron,

f̂. is its transverse Momentum, Js is the invariant, energy,

6
t
_ is the cross section of inelastic interaction of the inci-

dent particle with"proton. In further calculations P
T
 is

substituted by its average value at smp.ll X :<^.
2
>s0.1 GeV

2
/c

2

(at* large X the inclusive spectra (1) are not sensitive to

P* )
P * 1

Function F
v
...y (*i) ••> Хц

ь
 у W|, • ••, VV

M|)
) characterizes

the statistical weight of a multiparton substate in proton,

which has the same quark composition Vi,--, V
N
. and longitu-

dinal momentum X aa the -hadron h has, and which contains

on an average W part of proton sea partons ( W = 2Z W j ).

"This function [3j is expressed in terms of proton multiparton

* *

distribution function parameters [9»10] determined in deep in-

elastic processes.

According to a hypothesis used in. the MRM, the multihadron

substate recombination into hadron follows the formation of

composite objects-valons V
4
 , ..., V

N(j
 , which carry, corres-

pondingly, Xi/X,... , - K N
K
/ X portions of the longitudinal

momentum ( X = ̂ EZ. *}.)
 a n d

 wbich contain, correspondingly,

on the average W
t
> •••• » W N H portions of proton sea

partons. In concrete calculations for the processes considered
spectrum of h hadron contribute processes where valence quarks

from N «0 to N ^ H ™
0 1
 pass from the incident proton to h

hadron, where NAJ^*" is the maximum possible number of common

valence quarks of the proton and the final hadron.
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in this work, the letter's values have been fixed: for proton-

-meson or proton-baryon processes with N
v
a0 or 1 W«0

( Wi= •••
 =
Wj»{

h
=O); for proton-baryon processes with H

y
«2

Wi = W2 = "2VV="T (for valons containing valence quark* of

proton) and W^«0 (for a valon lacking a proton, valence quark).

The hypothesis of valon formation, allows to introduce

a function of their recombination into h hadron R
h
(X

1
/x,

•••,X
H
 /x), which can be connected [7,8] with the two-(three-)-

-valon distribution function G
h
(Zt,...

;
 Z N

H
) of the final

meson (barуon) h : •

Hh

R
h
CE,,...,E

Nh
) = ̂

b
( n E

The two-(three-)valon distribution function Gj, can be

expressed [3] via the parameters of the multiparton distribution

function of h hadron. So, the X-dependence of the inclusive

spectrum (1) is fully determined by the parameters of parton

structure functions of incident and final hadrons, fixed in

deep inelastic processes and by W fixed from the behaviour

of inelastic spectra at X ~ 1 . The absolute value of the in-

clusive cross sections (1) also depends on proportionality

coefficients J\^ in the expression (2). It is assumed in

1ШМ, that these coefficients are the same for hadrons in one

and the same multiplet, their values being determined by com-

parison with the experiment.

Expressions for functions Fy ,., y
M
 and Q^ in Eqs.

(1) and (2) for the proton fragmentation at N «2,1,0 are

given in Ref.[3]. The obtained with the help of hese expres-

sions theoretical inclusive spectra of hadronic resonances are



compared in Pigs.1-5 with the available experimental data at

energies higher than 30 GeV [11,2^]» covering a rather wide

over the variable X range of proton fragmentation: baryonio

resonances Д
т +
(1232), Z -(1385) and me sonic ones p° ,

K(890), K(143O). The ccmparisqn of calculations with data on

O°- meson (in K
 +
 p-*"P°^ and pp-*• p X reactions, where

there are no subprocesses with annihilation of valence quarks)

has shown, that the value of A^ ~ -^м ^
s
 close to unity

(see Pig.1). It means that the MRM correctly predicts not only

the form, but also the absolute value of the inclusive spectrun

of 0°- meson. The same value of f\
M
 =1 is used for other

mesonic resonances too: K(890) and K(1430) (Pigs.2,3). In

the spectrum of K(890), apart from the direct production, the

contribution of K(143O) —*" К(890)ЛГ decays is taken into

account.

The comparison of calculations with the data on Д
+ +

isobar yields values of flj, = Я ц =7.7 (Pig.4; similar

value of .flg is used in the calculation of spectra of 21 —

(1380) shown in Pig. 5). Such difference in Я
м
 and Яв is

apparently due to the fact, that integration in (1) is carried

out in the phase space of two and three valons, respectively

(if assumed that the recombination functions Rp (,2
f }
 Ъ

z
) and

R
A
 (E

1 ;
 Eg,, E3) have the same normalization, then Я д / Я р =

= 8.2).

In the spectra of strange particles, (Pigs.2,3,5) for Л ,

a parameter characterizing the suppression of the proton stran-

ge sea with respect to the nonstrange one, the value of A *

= 1/8+1/4 is used in the whole variation range of X. Such a



wide spread of values is due to indefiniteness at extraction

of parameters of strange sea quarks from experiments on deep

inelastic lepton-nucleon scattering.

The calculated inclusive spectra shown in Figs.1-5 are

mainly in satisfactory agreement with the experimental data in

the proton fragmentation region at X ^ 0.3 . The agreement is

inaatisfactory for £° and K(890y spectra in the range of

~L < 0.2, where the above mentioned recombination mechanism

turns out to be imperfect due to the appreciable contribution

of other mechanisms of meson production in ths central region.

Decays of the highest resonances may also make a certain con-

tribution , though at present there are no experimental indica-

tions on their appreciable production at high energies.

The results obtained in this paper show, that the MRM can

be used in the calculations of inclusive spectra of iaesonic

and baryonic resonances in fragmentation regions and thus - tc

determine the contribution of these resonances to inclusive

spectra of stable hadrons, the results of calculations of which

will be presented in the further publications.
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FIGURE CAPTIONS

Pig.1 Inclusive spectra of 0° meson in the proton fragmen-

tation region.

Pig. 1a p —»- p° : + - 32 GeV/c [11]. Calculated curves

correspond to fragmentations at the total number of

common valence quarks N
v
=1 (dotted line), Н

у
=0 (dot-

-and-dash line); the solid curve is the total spectrum.

Fig.ib p-^-p° : • - 32 GeV/c, + - 110 GeV/c [12] .

Pig. 1c p—-p° : + -147 GeV/c, X -147 GeV/c;

p^-p
0
 : • -147 GeV/c; p-+* p° : О -147 GeV/c;

p ^ p ° : A - 147 GeV/c [13].

Pig.2 Inclusive spectrum of К*(1430) at Л =1/8*1/4 (shaded

area) and K°(143O) at Л =1/8 (dotted curve). Experi-

ment: p-~ K
+
 (1430): + - 32 GeV/c [14].

Fig.3 Inclusive spectrum of p —«- К
 +
 (890); + - 32 GeV/c

[14]. The dotted curve is the spectrum of "direct"

fragmentation of proton into 1^(890) at Л =1/8. The

shaded area is the total spectrum with regard for the

"direct" fragmentations and decays K*(1430)—*- ̂ (.8Э0)ЯГ

at A =1/8*1/4.

Pig. 4 Inclusive spectra of Д
++
(1232) resonance in the pro-

ton fragmentation region.

Pig.4a р ^ ~ Д + + : • - ^ - 6 5 GeV, О - Js «45 GeV,

д _ ^S -31 GeV [15]» A - 147 GeV/c [16]. Calculated

curves correspond to fragmentations at the total number

of common valence quarks H=2 (dotted line). N_«1 (dot-

13



-and-dash line) and N
v
»0 (dash-dash-and-dot line); the

solid curve 1 is the total spectrum at 147 GEV/c, the

ourve 2 - at NS =65 Gev

Fig.4b р^- Д
+ +
 : • - 147 GeV/c; p — Д

+ +
 : О - 147 GeV/c

[16]; p ^ - Д
+ +
 : + - 32 GeV/c [17], A - 70 GeV/c

[18], Д - 147 GeV/c [i6j; p - ^ A
++
 : X - 32 GeV/c

£19]. The curve 1 ie the calculated spectrum at 32 GeV/c.

the curve 2 - at 147 GeV/c.

•Fig.5 Inclusive spectra of ZI—(1385) in the proton fragmen-

tation region.

?ig.5a p-«- 2I + : О - 32 GeV/c; p —•- JZ '-Ф-32 GeV/c

D7]_

p-^-2:
+
 :Д - 32 GeV/c; p Д- Ц " : Д —

32 GeV/c [19].

Fig.5b p—*- Т.* : О - 3 2 GeV/c; • - 70 GeV/c [18].

Fig.5c p £ ~ *Г+
 : О - 405 GeV/c; p ^ - E ~ : • - 405 GeV/c

[20]

p - ^ H
+
 : Д - 360 GeV/c; p - ^ 21" = A -

- 360 GeV/c [21] .
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