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1. Introductlon

As  is known the quark-gluon strings model (QGSM) [1- 6] based on the
1/N expansion in QCD [7-9] had a significant success by the descrlptlon of
different ‘hadron characteristics. For example, it' reproduces a large amount
of ex1st1ng experimental data about hadron production at high energies [1- 6]

The QGSM has been successfully applied to the production of hadrons
containing light u, d and s quarks. This model reproduces in great’ detail
and in terms of very few parameters a large amount of ‘existing experimental
data about hadron production at high energies in hadron-hadron and hadron-
nucleus collisions [1-3]. Besides QGSM describes adequately the production
“of charmed mesons at the explored low and moderate energies.

However the characteristics integrated over transverse momentum p; or at
average transverse momentum < p; > are considered only in the framework
of this model So this model is limited usually by ‘the ‘analysis of soft hadron
reactlons or processes at small transverse momenta P of produced hadrons.
There are some versions of QGSM taking into account transverse momenta. of
quarks in the initial hadrons [10, 11, 12] and [13]. It allowed to descrlbe inclu-
sive spectra of hadrons produced in AN collisions up top, =1, - 1.5 GeV/c
But there was a large sens1t1v1ty of these ones to the 1n1t1al qua.rk dlstrlbutlon
over transverse momentum i ina hadron which has been parametrlsed usually
in an. exponentral form. On the other hand at large Pr, the ordma.ry perturba—
t1ve QCD can be applied to the analys1s of hard processes Semlha.rd ones can
be explamed by QCD models of type as (14, 15],etc. However the question -
arises whether one can apply the QGSM to the analysm of semlhard processes
if to take into account the colour interaction between colhdmg quarks (anti-
quarks) and diquarks (quarks) before the creation and dacay of qq (or q(q9))
strrng . .
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So the phenomenolog.ical Pomeron exchange corresponding to the cylinde£ ‘
graph can be understood in the framework of QGSM [1-3] as the exchange of .

two gluons [16, 17]. However the perturbative calculation of the elastic quark-
quark scattering amplitude through two-gluon exchange shows a singularity

at ¢ = 0. Although this singularity can be cancelled when incorporating =

quarks in the proton wave function, this procedure is not able to reproduce

the t-dependence of the differential cross section observed in experiment [18]. i

Meanwhile some time ago the Pomeron was described by the exchange of two
nonpertubative gluons [19, 20, 21}, where by nonpertubative it means a gluon
whose propagator does not show a pole at k* = 0. In [22] the. two—gluofl"
exchange model was applied to the description of nucleon-nucleon scattering

where a gluon propagator regularized by a dynamically generated gluon mass,

derived by’ Cpfnb\fall some years ago [23]. L \ o o
.. The 'p,roducti@g of hadrons 'a.tvhi'gh energies is described in the QGSM by
”c‘utti'n'g”'the‘ fbriha‘{éird sAi:apt_e,r,i_njg diagrams of the "cylindrical” type [1-3]. Each
cylinder ‘cofrespoinds to, the. qxghénge of a single Pomeron. Such Pomeron
exchange as the one of two non-perturbative gluons can be considered for. the
calculation of ,cyljxil‘deITC'ut.' graphs in the framework of the QGSM. This paper
is dedicated t(\itt‘he exploiutation of this idea to the analysis of hadron processes
in the fframgv{(:)ti(,',of QGSM. ‘

2. General formalism )
Consider the inclusive spectrim of hadrons produced in nucleon-nuclcon
“collision in the framework of QGSM. As is known the main contribution to
such’ processes at large energies gives the graphs of cylinder-cut typé in the
s channel corresponding to the Pomeron exchange in ¢ channel [1-6]). The
hadron production can be considered in the following manner [11]. Each of
two colliding nucleons is divided into a quark and a diquark with the op-
posite transverse momenta. After the colour interaction (by means of non-
perturbative gluon) between the quark of fitst proton and diquark of another
‘one, and diquark of the first proton and quark of second one two quark-gluon
‘strings are created in the chromostatic constant field; then these two strings
decay into secondary hadrons. This process is repeated n times during the
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‘ - . “ e ® f the
production of n Pomeron showers (or 2n 44 chains). Such d‘lvxslllor(li zonse-
transverse momentum considered in [11] is analogous t.o the so-cla' ed onse
quent division of energy between 'n Pomeron shpwers in the mu tlperxp

1 ion [2].
odel of the hadron production [ o
" In principle, there can be so<alled regular division of energy and tran.sverse%
bl
momentum between 2n g chains or n Pomeron showers. But at all versions o

~ QGSM nobody considered the colour interaction between quark an antiquark

or diquark and quark respectively. For the 'soft pfocesses, 1.e.(,1 z;t smlz;ll pt;
quark distributions over = on the ends of g — @ stnngs are f011113 f](:)}r:le ‘deiiv
asymptotic of graphs (cylinder or planar- tyIl))c) fat T —»t 1t'[ K—lagl.mctionq ;th“e‘
i ing 1 is described by fragmentatio s,
of eacli this string into hadrons 1s gmentation B
ich is ined by the Regge asymptotic of these grap '
m of which is determined by ‘ \ . ‘
f{‘)hc dependence of hadron inclusive spectra on pg 18 the result of-thle ;1:1;3‘111;11(::
of internal hadron transverse amomenta Qf quarks o'uly ‘[10, 11] anc 1[ . G(\/(
approach is good to be applied to hadron production at pr < 1.—1.5
11, 12). - , : . o
[101’{ wevel if we want to -analyze the hiadron production processes at not
1 . for exwmiﬂé ‘ pt < 3 — 4 Gev/c, the.question arises }\'110t110r1011¢vca11
) ¢ ) ? = ' . . Do R - : . g .
Hgtlﬁ‘[’QGSM for this aim. In order to do it we must know the dlstrllbutloin
of quar ) i ] Ctrahsverse momenta &y on the cnds
uarks (anti :s) and diquarks over transverse momenta el
of quarks (antiquarks) anc : ot o
g stri i ! .olour interaction - between constituents
of ¢ string after some €O : O where he
is ai " : ach suggested in { ‘
e s. For this aim onc can use the approa . ct :
}II’der?(:n is described by the exchange of two nonperturbative gluons and llt
om JE ) ortn :
means that a gluon propagator las not a pole at k4 =0 [20]. F(l)r cx urlz)p (1
A 1 y a-
in (21} an approximate Shwinger-Dayson [SD] equation fOI: the g uon pf pi
tor in the axial gauge has becn solved and found a solution wh()S(l‘ infrarec
bo 1 ;2 = hi oach has given
i i i an at k¥ = 0. This approac
chaviour is less singular than a pole at k= ‘his a) ) give
lr?e'w.qona,ble agreement with cxperimental data. Recently in [22] it thal.s .11)0( n
o ‘ ‘ ularized by a dynamically generated gluon
how a gluon propagator regulal \ ] ally generated &
Sh.(‘)-v:n derivédbin [23] some ycars ago, successfully describes nucleon-nucleon
mdit;ring in two—gluoh éxéhziilge model. The gluon_pr_(‘)pagator ;_(\.1){05011&1(3
" 1 approximate solution of the SD equation and it had not the infrare
a’ ) e Y,
2isn ularlzfy at k? = 0 as a result of some cut-off paramecter mp o so-called
”ef%ective” gluon mass. In fact the model of ref. [22] has a single parameter
i dA:AQCD(- - . -
. as taken to be the ratio of mg an A R
WhIllcxhtk‘gs papér we take into account the interaction between quark and anti
rk (or diqua;rku and quark) before the creation and the decay of the corre-
qu(E)lnding string. The main contribution to thisione results the onc gluon-
Sichange between them, which can be calculated using the gluon propagator
e twe ,



22, 23]. So this interaction can be

diquark i ed i
the one-gluon exchange approximatic b (at49) oo o ated fn

' ] represents the distribution of
diquarks in a nucleon over.z and p; in the factorized form. i.e anerks or
, e

f‘r(xa Et) = ff(:z:)gs,o)(/;t), ' (1)

wher ’ E ‘
nale n;eo; r;e;x;sl thedﬂtz;lvour of a quark, z and &, are its fraction of the longitudi
and the transverse one respectively: i istri X

omenty * transv pectively; f.(z) is the z-distribut;
and gi')(k;) is the k,-distribution of this quark (antiquark or diquark) iIlll :;)12

Initial-hadron. Then the factorized. form of fr(z, k) will be true after the

=

one-gluon exchange, .but the distribution g,(,o)(k

such interaction this one can be calculated by the following manner:

(1) — - ; 9 - — Y :
9:° (k1) = Cu | D) g0 ()sOEy,  F, - GiyPa, a2k, )
or : | o
i WT - - "
- 9D = O [ DR~ Bl (it
where D(g?) is the regularized glﬁon propa acec

can be written in the foliowing form: ‘

as(qz) . '
2+ m2(q2) R (3)

gator and according to [22, 23] it

D(g*) =
whére: ‘
u 1 . . -
03(42) R e @ E
L boln ) o @
m*(g?) = m} [—’"'«qz + 4md)/4%)] 7/
o N L In(4md/A?) ' 5)
Here in (4), (5) by = (33 — 2n) /4872 my = 0.37 Gev for A = 0.3 Gev. As in

our previous paper [11, 12] we choose the istribu l
t ev 12} quark p,-dist ion i initj
hadron in the Gauss form normalized to 1, e rlb}ltlon b Hhe il

oo @) = Lezp( i ‘ ERE. ‘
L w @=L, | ©
.t ’ o . ’ ’
(v)?:}; ¥ to be a free parameter, vy = 1/ < k? > where < k% > is the average value
( e .squered tl"ansversg momentum of quarks in a nucleon. The constant ¢
in'(2) is determined by the normalization condition: S l

Jo0F)d% = 1. G

on when transverse momenta of quarks

t) will be changed only. After ~

e W

—_—

s 4z

N,

As s seen from (3) the gluon propagator, D(g?), at very large ¢? returns to
the usual one asymptotically, i.e. D(g?)  ¢~?, because m?(g%) — 0 at ¢> —
oo. This method of the calculation of the k;-distribution of a quark (antiquark
or a diquark) on the ends of qq string allows us to construct inclusive spectra
of hadrons produced from its decay as the function of x and p;. Note the
sensitivity of g{) calculated using (2) to the choice of the g® form is very
small if we consider not small &;. It is caused by the strong dependence of the
gluon propagator (3) on g. . o '

Let us return to this construction in the framework of the version of QGSM
taking into account transverse momenta of quarks [11, 12]. The expression for
the invariant inclusive hadron spectrum for the reaction pp — hX correspond-
ing to graphs of the cylinder-cut type [1-6] can be written in the following form
[11]: = o

. dog & o o
Pop—ix (2, Pt) = EdTﬁ N X_:l-a"(s)‘ﬁ",(m’p’)’ - ®

where o, is the cross section for production of the n pomeron chain (or 2n
quark-antiquark strings) decaying into hadrons, calculated in the frame of the
”eiconal approximation” (24], ¢,(z, pt) is the z and p;-distributions of hadrons
' produced in the decay of the n pomeron chain. These functions, ¢,(z, p;), were
represented in the following form (11]: ’ -

o o 1 1. - )
bul@,B) = [ 4o [ dm¥a(an fionz)  (9)

with
U (2, pi; 71, 32) = FG (24 (n), s 21) B (3 (), Bi; rz)/F_v(")_(O,ﬁt) +
F{(z4(n), B 21) F (-(n), 515 22) [ Fy " O.5) +
2(n = 1)F{R )@ (n), i ©1) F) (- (), Bi; o2) [ FED, ©pD)

qaea

where z4 = z4(n) = 0.5(\zf + 22 £ z), 2 = 2/(m} + p?)/s ; my is the mass
of the produced hadron, s is the total energy squared of colliding protons in

_ c.m.s. Note that Feynman variable z in n-Pomeron shower dependson n {11]:

xn =x/(1 - xo)".fl,' z¢'2.0.25.
The functions F{(z+(n),p:) are represented by convolutions

F™ (z4(n), pr; ©1,2) =/d2kt ) (21, ) Gron(z2(n) /212, ki B),  (10)

F‘,(-")(O,I_)’i; _xl,?) = /d2ktf£_")(x1’2, ]_i;t)Gr—'h(Oa ﬁt) = GT—'h(O’ﬁ)' (11)



Here 7 means the flavour of the valeqcé (or sea quark) or diquark, fﬁ")(z, I_:t)

is the quark distribution function, depending on the longitudinal momentum ‘

fraction z and the transverse momentum El in the n-Pomeron chain:
Gr—»h(za ktvﬁt) = ZDr—vﬁ(Zy kt;ﬁt)v (12)

D,_.(z, Ks; p) is the fragmentation function of a quark or diquark of flavour
T into a hadron A. '

The functions f{"(z) and gg")(l_c‘t) can be calculated by using regular [10] or
consequential [11] division of z and k; between 2n ¢g chains. Here we use the
second one [11], so the g™ (k;) are calculated according to [11] by the following
manner. The quark functions f,(z; Et) in initial hadrons are represented in the
factorized form (1). The distribution functions over transverse momentum
Pt, 98 (kay), are calculated analogous to (2). This means that the quark
distribution after one noﬁpertufbatiVe gluon exchange is given by (2). After
exchange by the second gluon the quark distribution in corresponding chain
will be expressed already via the function gQ)(E,), le:

952)(’;2;) =1.C2/'g(rl)(EI:‘)Dz[(Ez,t _ El,g)2]d%k1’;; ‘ (13)

Repeating this iteration procedure we obtain the quark distribution function
in the n chain expressed via the function gﬁ"‘l)(kn_l't) and therefore via the
function g%(k;): ' -

&m (En,t) =C, / gS-n—l)_(En—l,t)D2[(En’t _ En-‘l,t)z]d2kn_1xt _ (14)
/d?kn_l'tDz[(g"’t - E"‘l’tﬁ/d2k"-2.tD2[(En—1,i — Fnag)le
'/d2ktD2[(l_c'1,t _ 51)2]g£0)(l_c‘t).

It is easily to see that in the n-pomeron chain the quark functions will be
factorized too: o B

| @k = @) . (19)
This calculation of ks-distribution of quarks on the ends of 2n-th sring is a
principal difference from our previous papers [11; 12]. But z-distribution after.
n-Pomeron exchanges f(z)-is calculated according to [11], i.e. the'Feynman
variable z in n-Pomeron shower dependson n (see above). i

The functions @T_.h(z, Ey; P:) have represented in the following form [11]:

Groan(2, R 70) = Granl(2,0)Gr-n(R0), -

"~ where

exp(—7k}), (17)

ki =10t — zky, z= ——1312'
: 2
i d integrate it over d*ki. In
the functions (14)-(17) to (10) an . rate
ine fto analytically if the function g\ (k) calculated by

is over k? (see Appendix)-

gr—*h(l—ci) =

5 |-

principle, it can be made it
(10) is approximated by a sum of - exponentia

3. Results and discussions

The results of calculation of diffcrential cross sections performed with the

help of the modified QGSM are presented in Figs. l—f’). Using 518) we’:S cfz::;

calf:)ulate different’ characteristics of hadrons produced in E—NV ;oallls(iolllla(,iron
] ag e’ tum < Py )

.orrelation of the average transverse mqr.nen : |

exaltn;pllfc,i(t‘;flr\f (see for example [11]). Besides the inclusive spectra of hadr.ons.

I(ileI;in:d by (8), we can calculate the distributions of hadrons over T OT Py,1.6.:

0.45 FrrrrrrTTT T T T T

ISR, V& = 63 GeV, Mmox =2.0 .

1030, 10 20 30 40 50 60 |
B Nch ) . .
‘ the number of charged particles, Nep-
Fig. 1. Dependence of < p > on ) ‘ : ke
The gcurve shows our calculation for Vs =63 GeV. Symbols :i(‘noto the ex-
" perimental data for /5 = 63 GeV, rapidity 1ntcr‘val, |yl =2 {25).




F(:lt) = /Ppp—»hX(-'E:pt)dzpt (19)
and J p
. c T
= 5\/5] QPP—'hX(xspt)E (20)

where E* is the energy of final hadrons in N-N c.m.s.

The results of the calculations of < p; > (N) for pp collisions are shown in
Fig. 1. The calculations reproduce the data at small multiplicities N and go
below at large N. The discrepancy between the results of the calculations and

the experimental data about < p; > () may be connected with the fact that
~ the expressions for the cross sections o, (see (8)) were obtained with inclusion
of only non-enhanced graphs of Reggeon theory [2]. Inclusion of enhanced-
type diagrams leads to the appearance. of 1/z terms in the distributions for
sea quarks, whose contribution is especially large-for z ~ 0.-

The calculation results for inclusive hadron spectra performed using the
formulae (8), (20) are presented in Figs. 2-5. In Figs. 2,3 we show the
inclusive spectra of 7 and 7~ mesons produced in pp collisions at py; = 200
GeV/c as a function of p; for three values of the Feynman variable x: z = 0,
0.3 and 0.6. We see a good deSCI'lptIOIl of experimental-data with modified
QGSM. Corresponding parameter values in formulas (6) and (17) are: y =
9(GeV/c)~? what corresponds to < &? >= 1/y ~ 0.1(GeV/c)?, 7 = 7GeV~2
Note that the calculation results depend on the value of this parameters very
weakly. ‘

In Fig. 4 we show the invariant cross section E(do/dp’ versus transverse
momentum p; for the 70 for mesons produced in pp collisions at /s = 52.7
GeV. From this figure it can be seen that our version of the QGSM gives good
description of the data [27] up to p, < 3 GeV/c. Some discrepancy with
data at larger p; can be caused by the following. First of all the p; quark
distribution in initial hadrons has been taken in the simple Gauss form (6)
" which is true at small p;. Second reason can be conjugated with the Regge
trajectories, «(t), which are taken in the QGSM at ¢t = 0. We suppose that
in the calculations it 1s ‘needed to take into account the dependence a(t) on
transfer momentum ¢.

In Fig. 5 we present the calculation results for the differential cross sections
do /dp? of the reactions pp — D"X, n = +(a), — (b), 0(c), 0(d), at /s =
27.4 GeV. The curves correspond to the case when the Regge: ¥- trajectory
has intercept, ag(Q) = 0, which corresponds to the nonlinear ¥-trajectory.

X

NN

-Fig. 2. Invariant cross section of 7+ mesons produced in reaction pp — 7+ X

200 GeV/c as a function of p, for the values z = 0, 0.3 and 0.6.
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Fig. 4. The inclusive cross section of the reaction pp — 70X versus trans-
" verse momentum at /5 = 52.7 GeV. The data are from Ref.[27].

The respectlve values of parameters in fragmentation functions are [12] ag =
0.1107%, a; = 5. From this figure it can be seen that the version of the QGSM
under consideration gives good description of the data [28].

The inclusive spectra of all D-mesons have been calculated with the pa-
rameter value 7, 5 = 2 (Gev/c)™2. The better coincidence of ¢ our calculations
with the experimental data is for D* and D° ‘mesons.

4. ConcluSion

In this work wrre have discussed one possible modification of the Quark-Gluon

String Model to the description of semihard processes. Semihard processes
can be explained by the QCD models such as [14, 15].etc. The main question

conS1dered in th1s work is whether one can apply the QGSM to the analysrs

10

of semihard processes if onc includes the colour interaction between Colhdmg
quarks (antiquarks) and diquarks (quarks) before the creation and dacay of
qq (or q(qq)) string. -

Our approach to the analysis of soft and semihard hadron processes in the
QGSM takes into account the dependence of quark distributions in hadrons
and the quark fragmentation functions on the transverse momentum p;. In the
framework of the QGSM the colour intetaction of valence quarks and diquarks
and sea quarks (antiquarks) of colliding hadrons has been taken into account.
This one has been calculated as the exchange by one nonpertubative gluon,
L.e., the cut-off parameter in the gluonic propagator has been included. The
method proposed to include the p;-dependence in the QGSM is close to the
successive division of the transverse momentum p; and z between n-Pomeron
showers or 2n quark-antiquark chains considered in our early works [11 12]. .
This method shows a strong dependence of hadron characteristics on n.

The QGSM modified by such a way has allowed us to analyze the correlation
< pr > (N) and inclusive hadron spectra produced in hadron collisions at
transverse momenta up to 3—4 GeV/c (Figs. 1-5). The calculations reproduce
the data on < p, > (N) at small multiplicities N. To describe the data at
large [N one needs, as was meutioned above, to take into account the graphs
of enhanced type of Reggeon theory [2]. Inclusion of such diagrams results in
the appearance of 1/x terms in the distributious for sea quarks, which give
especially large contribution for z ~ 0. Modified QGSM can reproduce a lot
of data about invariant cross sections versus pt, for.example of 7 mesons
produced in pp collisions at different values of x.

“In the framework of new version of QGSM, the description of the differential
cross sections of DY, D=, DY and D0 mesons versus transverse uonientui py
has been performed The comparison of the calculations with data show -

good agreement for the case when Regge U-trajectory has intercept; ag(0) =

0. Such mtercept value corresponds: to the noulincar ¥ trajectory. Main
uncertainties.of the calculations come from poor knowledge of interc ept of
U-trajectory. At hlgh energies, the predictions for «y (0) differ by a factor close
to 3. Unfortunately , the large error in Lharm cross section measurcement at
V/s = 630:GeV does not allow one to extract a useful constant on g (0).

The authors would like to thank Yu.A. Budagov for support and constant"

interest to this work, A.B.Kaidalov, O.I Piskunova and K.A.Tor- Martirosyan
for useful discussions.
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5. Appendix

Show. if the function D?(g?) can be approximated in form:

D¥q}) = Z azezp(—big}), (21)

where a;, bi-some parameters, then the integration of (10) is performed
analytically. Cons1der firstly the simple case n = 1, then substituting (21) and

(6) to (2) we have:

N )
gD () = LY. a; [ exp(—vhu)eap(—bigh)5® (k — Fr — @)dkudq.  (22)
T T =1 )

Integrating (22) over d%q, and d*ky; we get:

<1><kt>—>: dezp( —dik?), (23)

where d; = bb—'+7— Substituting now (1) and (16) to (10), we get the following
‘ i i+ _

expression for F)(z, Br; 212) :
FO 2y, iy 712) = FO(212)Gron(z, 1) / IO (k) Grn(Pr — 2zk)d?ky - (24)

Substitutiné now (23) and (17) to (24) we integrate it over d*k, and finally
have:

FO(zy, i 212) = f(@12)Gron(z, )12, Bt)s (25)

where: ’N o .
Il(z’ﬁi) =.Z #7ziezp(—7zipt)a (26)

=1 Y1 i

here 7,; = Eii—uBlit for any n (10) is integrated over d*k, anologous to this
zt +zz )
simple case. .
The question arises whether D*(g?) (see (3)) can be represented in the
form (18). This approximation can be true at the following parameters:
N = 5,q; = 031,22 = 0333a3—0172a4=0155a5=0026 and
by = 9.294, by = 2.78,b3 = 3.619,b4 = 0882br-—184
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: ;JIbIKacon T.U., Cepreenko M H - L
: I'Ionyxecrxne a,uponnme nponeccm u Monem, KBapK r.moonnmx crpyn

: ,“'I'Ipezwaraercsr HOBbIH HO}.IXO}.I K anaﬂnsy MHI"KHX u I'IOIIy}KCCTKHX npouec-
’COB B paMKax MOlICIIH KBapK l"JIlOOHHbIX CprH quThIBaCTCSi B3aHMOIICHCTBHC

- ‘?Banenrmxrx KBAapKOB M INKBAaPKOB, 8 TAKKE MOPCKHX KBAPKOB (1 anmxnapxon) o
Taxoe B3aMMOJICHCTBHE BLIYMCIIACTCS KAK OOMEH Heneprypéamnnmm rmoonom,k‘,

"T e. BBOAUTCS NIapaMeTp oGpesanmr B LTIOOHHOM nponararope. ‘Takas npoueny--
pa MO3BOJISIET HAM AHATM3HPOBATh HHK/TIO3HBHHIE CIIEKTPHI A{POHOB B azxpon-
;m,rx cronxnonenunx npn nonepeqnmx pmnynbcax BHIIOTb 110 3 4 FaB/ C.

Pa60Ta Bbmom{eHa B Jlaéoparopnn smepmnx npo6neM OI/IHI/I

- ,iLykasov G.L Sergeenko M. N

' 'Semlhard HadronProcesses and Quark Gluon Strmg Model

.'A new. approach to the analysls '/of ‘soft semlhard ~hadron processes:'

B2 95 621-‘- e

is suggested In the frame of the Quark -Gluon: ‘String Model the 1nteract10n‘/
of valence quarks and dlquarks and sea quarks 9ant1quarks) of colhdlng hadrons? i

is taken into account ThlS one ‘is calculatéd~as the exchange by one'

»nonperturbatlve gluon; i.e., the cut-off-parameter in- the gluonic propagator - U
‘| is included. This one allows us to analyze the 1nc1uswe hadron spectra inhadron” |-

7colhs1ons at transverse momenta up to 3—4 GeV/ c.

e ..The 1nvest1gatlonf has been
: Problems‘,fJI_NR. : -




