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CROSS SECTIONS OF THE INCLUSIVE HADRON-HADRON PROCESSES
AND A POSSIBLE GROWTH OF A NUMBER OF QUARK FLAVOURS

S.Drenska, S.Cht.Mavrodiev, A.N.Sissakian

1. As is known, the quark-gluon interaction in the processes
of the deep inelastic lepton-hadron scattering and e*e™ annihi-
lation is satisfactorily described in the framework of the QCD
perturbation theory.

At the same time, the study of the hadron-hadron interactions
with large Pg offers some difficulties. Particularly, the cha-
racter of the asymptotic cross section production of hadrons
and jets in these reactions has to be clarified, as well as
their relationship with the violation of the scalar invariance
in deep inelastic lepton-hadron processes.

In ’1+2/ for the first time were formulated the rules of the
quark counting of anomalous dimensions in QCD which determine
the logarithmic corrections to the pointlike degree asymptotics
of the cross sections of processes with large P . These rules
have been obtained in the leading logarithmic approx1mat10n of
2Py
N3

From the Table,where the data are collected of the experi-
ments 310/ carried out at the CERN ISR and SPS Collider, it
is seen that the region of relatively small Xp is prominent,
and the variable x, is changed in the interval of

0.5-107%2<x_<0.54, and at s = 540 GeV and 6 =90°

0171m2<xT<05104,

However, it was shown in/!1/ that under some conditions the
range of applicability of QCD formula for the cross section’/2,11/
could be enlarged:

OCD in the region of the relatively small Xqp= —

P -n (s, x ., 0)
o(s, PT,O) = const( T ) oft T , )
Pp
[»]
where
Doy (S0Xq 0) =

2x
=4-~2[2-2rin +hd(n,-———-)+cln—~~+d]/ln(——~—)
sind sing sin@
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where ¢ and d are the parameters of approximation (1), r =
_ 18

© 33-2n,’
is the function of anomalous dimensions:

h is the number of hadrons in the reaction; d(n, xp

d(n, x )=-r[§- P S ;.1. +—+1Il(1--K )]

T 4 2on+1) =1 i
n is the doubled number of noninteracting quarks (quark-spec-—
tators), D¢ 1is the number of quark types (flavours).

The formula (1) for the cross section of the inclusive reac-
tions AB-CX was obtained in the leading logarithmic approxi-
mation of QCD by means of the quark counting rules of the ano-
malous dimensions at 8 = 90°,

In this case, the function of quark distribution and fragmen-
tation is defined by solving the evolution equations with the
boundary conditions imposed by the quark counting rules /8’

The purpose of this work is to describe data on the inclusi-
ve hadron-hadron cross sections at the above-mentioned ener-
gies and different angles. It will be seen from the following
that the expansion of the considered experimental data leads
to the interesting conclusion about the number of quark types.

2. In’11/ it was shown that the formula (1) agrees with the
measured cross sections at x, >0.2 and 6 =90° The range
10"25::;T <0.6; 0 =90° can be described if, instead of (1), the
following formula has to be used:

o(s, P, 6) = a.exp[~b-m-y P 0 (s, %, 6), (2)

eff

where a,b, ¢ are the unknown parameters; the rapidity Xpoq =

./ P& P, )
= In( 1-+-5 + -Er), where m=m(s) is the scale which defi-

m . . .
nes the boundary region of the transition of cross section from

the exponential to power regime/13/

According to /18/ we. reckon that m? is proportional to the
cross section of the corresponding process.

The values of the unknown parameters in formula (2) are esti-
mated by solving the overdetermlnated nonllnear algebraic
system 717/ o8Pt (g | T ,0,)=a,0™(s, Py, 6,), where indices
i, j, Kk run tLrough the’ reglon of changlngjs Py and 9.

mg-n
By solving the system (3) it was found that m(s) ='—“2~"?T’
p2 In s/A
2 T With the following values of parameters A =
1-4P, /s

= 0.097 GeV; mg=2.65+0.5 GeV; a =38.2+6.1 GeVZ; b =0.85+
+0.01 GeV™'; ¢ =3.61+0.07; n,=10+0.2-2.2 the value xl/df =
=245/358-6. The error of the parameter A is not indicated becau-
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se it was found that its value could be changed in the inter-
val 10'351\50.5 GeV with a quite good accuracy of the descrip-
tion which is natural in the first logarithmic approximation.
This value has been selected from the necessity of the parameter
independence.

Figs.1-6 present descriptions of experimental data for the
various processes at different energies and scattering angles.
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Fig.5. Description of the pro-Fig.6. Description of the process

cess ppsn° at /s = 53 and pp - jet at \/s=45 and 53 GeV
63 GeV and 6 =90° (see’8 ). and 6 = 90° (see’/9 ).

The reliability of this description is confirmed by the data
collected in the Table where the normalized coefficients are
also given. When the data are considered only at the energies
of ISR, the value of x2/df is left the same but n, = 4+2.1-0.2.
The modified formulae for the inclusive cross sections

(see (2)) proved to be effective for the description of expe-
rimental data in the broad range of energies of 40-540 GeV

and accessible angles. The following fact should be noted. In
case of the ISR energies 7511/ the analysis of data with for-

mula (2) gives the number of quark types as nr=4ig'§. The num-—

ber of quark types is increased up to nr=10ig'§. when we
take into account data obtained at the CERN SPS Collider.

This indicates a possible observation of new quark freedom
degrees (quark tapes) with the energy increasing including the
scalar charged quarks’19/,

This problem has a special interest in relation with the
existence of colour scalar quarks’/19/, Particularly, it has
been found that in considering the e*e~ annihilation the scale
mass of new hadrons, which represents the coherent states of
scalar particles, had a value of order 110-100 GeV at the dif-
ferent zero condensate <¢td~>.

The assumption given in 720,21/ on the scalar quarks belonging
to the super multiplets of the colour SU(BC) group leads to
the large inclusive cross sections of the scalar quark jets

which may be observed at the already accessible energies of
hadron collisions.
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