


A study of deep inelastic processes in the framework of
QCD and in the electrostrong interaction model (ES)/1+%:8/1eads
to understanding of the fact, that 2 unique source of reliable
information about the properties of colour symmetry and con-
sequently about electric charges of * the quarks may be measu-
rements of deep inelastic reaction involving real y quanta.
Only in such processes the dynamic averaging of the quark
charge over the colour is absent. This is caused by suppres-
sion of the interference term with the neutral gluon which
interacts with leptons. At present hard processes with real
photons are extensively studied experimentally. So, the mea-
surement of the proton—proton reaction with a real fimal pho-
ton in the c.m. frame 31 GeV</B<63 GeV with transverse momen-
tum of the photon to 9 GeV/c was made at CERN. In ref.4’ there
are given graphs of the P? dependence for ratio y/»°. The cal-
culation in QCD’/ gives ¥/%0.05%0.15, PP+yX reaction in the
framework of the ES-model is not calculated in detail and an
estimation gives y/n°~ 0.2¢0.5. The applicability of the par-
ton model for the description of experiment’*’ is quite reli-
able, but the theoretical calculation is complicated by pheno-
menology (fit of the parton distribution and fragmentation
function). An extra uncertainty comes from the argument Q% P?
of the constantas(Q%.Deep inelastic photoproduction of the
photon was studied in work’?/. SLAC measurements™®’ are in bet-
ter agreement with the ES-model as compared to QCD, but the
applicability of the parton model is doubtful due to kinematic

 parameters of the experiment. The study of two-photon annihi-

lation into hadron jets is the most convenient from the theo-—
retical point of view. This is due to the absence of phenome—
nological parameters in the calculation of such processes.,
Moreover, one can be convinced in the applicability of the
parton model experimentally. The corresponding measurements
are performed by the groups PLUTO,CELLQ and TASSC at DESY.
Two-photon jet events with Pf~ 6 GeV2 were detected, Obvi-
ously, the contribution of the long distance interactiom is
suppressed in such processes, though corrections may be ‘consi-
derable but not more thian 20-30%Z. Another test of the parton-
model applicability is the measurement of the hadronic struc~
ture function of the photon and comparison with leptomic strue=
ture function of the photon. Only in the region of small va-



lues of x~0,170,2 vector-dominance model is valid. S0, we
may expect that two—photon jet events will give information
about the charge of quarks we are interested in. The proba-
bility density of the two-jet creation in the ES-mode]l takes
the form
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Q@ is the quark charge. For the integer charge Ag=2,B4=443.
The reaction e"e™'> e'e™+2y»e*e s 2jets was studied experi-
mentally. One electron and charged hadrons were detected., The
13_2 distribution of charged particles with 3 GeV<y/1<9 GeV |
was obtained. The integral of the quark part (1) equals i
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where x=4P2/t, we must take a=4112 if 4P_LP‘ > 9 Gevg.The gluon
contribution takes the forms
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Gluon subprocesses lead to the creation of neutral particles
because observed hadrons are colour singlets. Comparison with
experimental data is given im the figure. The solid line is
‘the QCD predictions and the dashed line is the results of cal-
2 culation in the ES-model, The
entries Pfr[/m”ey) important fact is that the neut~-
PLUTO ral-meson creation in thé ES mo-
del exceeds the QCD prediction
by an order. In this conmnection,
the measurement of the total in-
variant mass of the initial two-
photon state at the MD-1 detector'
at Novosibirsk becomes at present
an urgent problem,
An experiment, of this type
allows one to determine electric
charges of gluons. The equal con-
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R ¢ tribution of ¥ , d . 8 and C-
z quarks was proposed in the calcu-
P'(gev?) lation, though the role of C-
Figure quark may be not so essential.



One can hope that higher twist corrections change the result
conaiderably and the experiment with 1:’fI>]0(Ge.\i"/c)’3 will be in
good agreement with the fractiomal charge model. But nowaday
we have that in yN-+y-X reaction the difference between the
QCD prediction and experiment is of an order, im PP+yX pro-
cess 34 cimes, in the two photon jet events 4%5 times, while
the ES-model is in satisfactorily agreement with these data,

ACENOWLEDGEMENT S

The authors are grateful to I.F.Ginzburg for helpful dis-
cussions of the experimental situation.

REFERENCES

1. Vereshkov G.M. et al. Journ.Nucl.Phys., 1980, 32, 1(7),
p.227-236,

2. Efremov A.V., Ivanov $.V,, Mikhailov S.V. JINR, P2-80-659,
Dubna, 1980; JINR, E2-81-96, Dubna, 1981; Lett. JETP., 1380,
32, p.669, :

3. Efremov A.V., Ivanov S.V., Nesterenko V.A, JINR, P2-80-519,
Dubna, 1980.

4, Diakonou M. et al. Phys.Lett., 1980, 9iB, p.301. .

5. Contogouries A.P., Papadopoulos S. Phys.Rev., 1979, DI9,

p.2607, : : _

6. Caldwell D.0, et al, Phys.Rev.Lett., 1974, 33, p.868.

7. Wagner W. DESY, 80-102, 1980.

8. Wiik B.H. DESY 80/124, 1980.

Received by Publishing Department
on April 27 1981,



