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In Refs. [1-3] a multiparton recombination model (MRM) is
leveloped, 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
Refs. [1,2] that the form of inclusive spectra of hadrons in
the Feyﬁman 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 ineident eand
final hadrons. Thus, for proton fragmentation p—+h at N,=3
the parameter W is close to unity; at Nv=2 w2 2/3; at N, =1
00X W< 1/3; at N, =0 W =0,

The present work is devoted to the celculation of cross
sections of hadronic resonances in the proton fragmentation

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

' 2 2 Ny .
XGTXT 3)6(' (P—*h):Z: SFV1---VNH(X1)'")XN}|7 _W1"”’WN|'|)¥
w

N . Np
x Ry, 7’:-’-, ,i“_h) 5(1_-" -ﬁ—)[_—{de

Nv=°

(1)

$—
Summation over N_ in the Eq.{(1) means, that to the inclusive
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#here, X;=4(mi + P )/S , m, is the mass of final hadron,

P'r is its transverse momentum,' Jg is the invariant energy,

6,_” is the cross sectlon of inelastic 1nteractlon of the inci-

dent particle w1th proton. In further calculations P.rz is

- substituted by its average value at smrll X :< P >=0.‘1 GeV2/o2

(at large X the 1nc1u31ve spectra (‘i) are not sensitive to
P ). | '
Function F (X:, <3 XNy W” - WN;.) characterizes

“ the stat1stlca1 welght of a multiparton substate in proton,

' momentum (X

which has the same quark = composition V1,..., VN;. and longltu—
dinal momentum X as the shadron h has, and whiclr:‘ conta.ins
on an a.verage W part of proton sea partons ( W = Z WJ ).
“Phis fumction [ 3] is expressed in terms of proton multlparton
dlstrlbutlon funct:.on para.meters [9.10] determlned in deep in-
elastic proéesses. o _

nccord:.ng to a hypothesm used in the MRM, the mult:l.ha.dron
substate recombmatlon into hadron follows the format:.on of

composite objects-valons V,, cery VN.' s, which carry, corres-;

pondingly, x,/xa cees XN.,/X portlons of the longitudinal
2 X ¥ ) and wh1ch contain, correspondingly,

.

on the average. W, y ey Wiy, portions of proton gea

partons. In cohcrete_oaIculations for the processes considered

spectrum ofI; hadron cbntribute processes where valence quarks
from N =0 ‘to N_V-Nma_x ‘pass from the incident proton to h
hadron, where N?ax is the maximum poss:.ble number of common

valenoe quarks of the proton and the final hadron.
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in this work, the latter's values have been fixed: for proton-
~-meson or proton-baryon proéesses witﬁ N =0 or 1 Wa0 *
(W= .o —WNh-O) for proton-baryon procesaes with N =2
Wi = W, = ZVV"-  (for valons contalnlng velence quarks of
proton) and W3-0 (for a valon lacking a proton, valence quark).
The hypothesié of valon ‘formation, a;lows to introduce
a function of their reconibination into. h  hadron R (Xf/x ’
..-,xNh/x), which cen be comnected [7,8] with the two-(three-)-
-valon distribution function G (Zi,..., Zn,) of the final

.
.

meson (baryon) h

Ni
Rn (21,0 Zuh)"ﬂh(gz.i)Gh(zu-"; Zwy) (2)

The two-(three-)valon distribution function G can be
expressed [3] vié the parameters of the multiparton distribution
function of h hadron. So, the X-dependence of the inclusive
spectrum (1) is fully determined by the pa.raméters of pa,rton.
structure functions of inéideﬁt and final hadrons, fixed in
deep inelastic processes and ‘py W fixed from the behavioar
of inelastic spectra at X ~ 1. The absolute ve.lue; of the in-
clusive crosg sections (1)‘a.'l.so depends on proportionality
coefficients A,  1in the expression (2). It is assumed in
MRY, that these coefficients are the same for hadrons in' one
and the seme multiplet, their values being determined by com-
parison with the experiment.. '

' Expressions for functions F',Vv'-VN., and 'Gh in f‘:qa.
(1) and (2) for the proton fragnentation at N =2,7,0 are
given in Ref.[3]. The obtained with the help of 'hese expres-

sions theoretical incluque spectra of hadronic resonances are
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compared in Figs.1-5 with the available experimental data at
energies higher than 30 GeV [11,21], covering a rather wide
over the variable X range of proton fragmentation: baryonic
resonances A "1(1232), 2 %(1385) and mesonic ones 9° .
K(890), K(1430). The comparisqn of calculations with data on

?’-— meson (in K¥p-—>=p°X and PpPp—— P°X reactions, where
there are no subprocesses with annihilation of valence quarks)
has shown, that the value of A, = Ay is 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 9"— meson, The same value of Am =1 is used for other

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

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

contribution of K(1430) —™ K(890) decays is taken into
account.

The comparison of calculations with the data on At
isobar yields values of Ap = Ag =7.7 (Fig.4; similar
value of fg is used in the calculation of spectra of >
(1380) shown in Fig.5). Such difference in Am and RAp 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 (Z¢, ?_2) and
Ra(Z1,%2,Z3) have the same normalization, then .HA/_FI? =
= 8,2).

In the spectra of strange particles, (Figs.2,3,5) for A ,
a parameter characterizing the suppression of the proton stran-
ge Sea with respect to the nonstrange one, the value of A =

= 1/84#1/4 is used in the whole variation range of X. Such a
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wide spread. of values is due to indefiniteness at extraction
of parameters of strenge 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 2 0.3 . The agreement is
insatisfactory for ¢@° and K(890, spectra in the range of
X < 0,2, where the above mentioned recombination mechanism
turns out to be imperfect due to the appreciablz contribution
of other mechanisms of meson production in the ceniral region.
Decays of the highest resonances may also make a certain con-
tribution , though at present there are no experimental indica-
tions on their apprecizble production at high energies.

The results obtained in this paper show, that the MRM can
be used in the calculations of inclusive spectra of mesonic
and baryonic resonences in fragmentation regions and thus - ic
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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Pig.1

Fig.1a

Fig.3

Fig.4

Pig.4a

FIGURE CAPTIONS

Inclusive spectra of 9° meson in the proton fragnen;
tation region.

P L e° : + - 32 GeV/c [11]. Calculated curves
correspond to fragmentations at the total number 61’
common valence quarks N_ =1 (dotted line), N,=0 (dot~

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

p-E- P° : : @ - 32 GeV/c, + - 110 GeV/c [12] .
PLP" : + =147 GeV/c, X -14T7 GeV/c;

: ® -147 GeV/c; pﬁ: #° O =147 GeV/c;

A - 147 Gev/c ([13].

Inclucive spectrum of K'(1430) at A =1/8+1/4 (shaded
area) a'.nd.+ K°(1430) at A =1/8 (dotted curve). Experi-
ment: PE" k* (1430): + - 32 GeV/c [14].

Inclusive spectrum of pﬁ k¥ (890); + - 32 GeV/c

(14]. The dotted curve is the spectrum of "direct"
fragmentation of proton into KV(890) at A =1/8. The
shaded area is the total spectrum with regard for the
"direct" fragmentations and decays K5(1430)—P K*(890)a°
at A =1/8¢1/4. |
Inclusive specira of A*1(1232) resonance in the pro-
ton fragmentation region.. '
P?"A‘++ : ® — JS=65CeV, O — JS =45 GeV,

A — VS =31 Gev [15]; A - 147 GeV/c [16]. Calculated
curves correspond to fragmentations at the total number

of common valence quarks N =2 (dotted line), N_=1 (dot-
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Fig.4b

Fig.5b

Fig.5¢

-and-dash line) and N,=0 (dash-dash-gnd-dot line); the
solid curve 1 is the total specirum ut 147 GEV/c, the
curve 2 -~ at E-—-GS Gev _

P:-!-: A++ : @ - 147 GeV/c; PL A++ : 0 - 147 GeV/c
[16]; PE-:A""" : + - 32 GeV/c [17], A - 70 GeV/c
[18], A - 147 GeV/e [16]; pS= AT+ x - 32 cev/e
[19]. The curve 1 is the calculated spectrur at 32 GeV/c.
the curve 2 - at 147 GeV/c.

Inclusive spectra of 3~ %(1385) in the proton fragmen-

tation region.

Kt + K+
pP—™ 2 : O - 32 GeV/c; p— Z : @ - 32 GeV/e
[17] _
PLZ+ : A - 32 GeV/c; P’E’Z : A
32 Gev/e [19].

K? +
p—2 " : O -32GeV/e; @ - 70 GeV/c [18].
p-P—- 2:* : O - 405 GeV/c; p-P—* T : @ - 405 GeV/c
{20]
pPest i A -360ceve; plerT . A -
- 360 GeV/c [21] .
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