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1. The study of hadron structure functions in the frame-
work of quantum chromodynamics is at present of great interesﬁ.
Since QCD determines the shard part of processes rather relia—'
bly then, comparing the calculation results with the experi-
ment, one can judge of the validity of the models describing
the soft part, i.e. the quark-hadron transition in fact.

The purpose of the present work is to study the vector

meson inclusive production in the process
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in deep inelastic region when X = ot 1 (4-momenta are
shown in Figs 1 and 2).

Certain assumptions will be made concerning the form of
the q q — V iransition amplitude and in the framework of
these assumptions the dependence of structure functions and
hence the dependence of other physical values determined by
them on the vecton transverse momentum Fi relative to the
jet axis will be found. The latter is determined by the direc-
tion of momenta of the quark-antiquark pair preduced by a vir
tual photon.

2. Since the process (1) hard part is well described in

chevuadc_Dq> here we shall not discuss it in details. As in
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the mentioned work, the result of the condition X-{1<< 1 is
that the gluon producing the quark-antiquark pair is strongly

virtual

(m is the quark mass; to make it simpler all quark masses
are considered equal), and the constant o(s is small which al-
lows to limit oursélves with the one-gluon exchange diagrams.
‘It is convenient to consider the qq ~-pair transition to
vector meson in the noncovariant perturbation theory [2] where
the Fig. 3 type diagrams die out with the rise of P . This
allows to put down the qq -+ V transition vertex function in
the form f(M?) where M%:(p+ g)ais the invariant mass of the
quark-antiquark pair. Let's take the function f(M?) in the

form
2 M2
2
f(M')=N(M*mv)€XP[~,,,—Va] (2)
( N is the normalization factor, m, is the vecton mass) cor-

responding to the oscillator potential (see e.g. [2,3] s

Having thus determined the vertex function let's put down

the transition qq —- V amplitude in the form
{ Gl N A Y (3)
e T(MD) U(-P(P* P-M) Y, (P + P+ M) U(R)

As shown in [4] such an amplitude ensures the correct quantum
numbers of the vecton, i.e. here the quarks are in the S-wave
state with a spin 1.

Using the amplitude (3) and the standard Feynman QCD-rules
it is pcssible to calculate on the basis of the Fig. 2a and 2b
diagrams the introduced fa [1] hadron tengor
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Pioe 3 o * 5]
b () =(@AVZ <P RR T [03< P P, B3, )05 8(q- P-P),
and' hence the structure functions Fi (Pf) , determining
it, as well. Here we make use of the following parametrizatiop

of the quark P1 and Pa momenta:

= (4)
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whes PK = O ‘ana Pi:=Py="m
M. mieK.*
T A (1-4d) g
is reduced to the integration by M® and o . The integrals
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At such parametri-
zation and the integration by P, and P,
containing eXP[‘ —S—a] can be calculated, considering the
quarks in the process (1) hard part are current ones and have
the mass m << m . '
Thus, for the structure functions F, and F} connected
with other six by the Callan-Gross type relations [1] and de
termining [5] the vecton helicity density matrix we obtain

the following expressions:
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F,’:A _T_PTI_%, (X'l)afna-m
o (53

oy S 2 S B

FB: A Pls (X- I) [O,jen ;v—a t mv?_]

The constant A  includes the numerical factors arising due

to summarizing by the quark colours and flavours, the coupl-

ing constants and the function §(M®) normalization factorN
The obtained expressions for the structure functions al-

low to immediately calculate the density matrix of the produc-

ed vecton:
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(6)

T : : 2 2
In particular, at P, < m, ¥
v

9“,:1, i.e. the vecton is polarized transversly.
Thus, the account of quark motion in the vecton leads to

e

the decrease of longitudinal polarization at small Pl

another result of thi

9]

is that the vecton turns out transvers-
3
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1y polarized at P, >»m {,* ::‘ i.e. at considerably larger
v

transverse momenta. With the account of these corrections the
results obtained in the work [1] and, particularly, different

forms of the angﬁlar distribution of products of the vecton

2
decay into two pions at various PL , remain valid:
' 3 LR ' at pe,\, m =
W(0')= 5 02(1+sin* 6) ik
i 2 g at Pa»mz{’ama
()= = cos 1 v th z
“{(6 y . on e Y
where 6 is the Ol -meson exit angle relative to = in the

vecton rest system.

In conclusion the author expresses his thanks to S.G.Ma-
tinyan, Yu.G.Shakhnazarian, N.L.Ter-Isahekian and S.V.Yesay-

bekian for constant interest in the work.
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we have P =0.26, and at P >»m f2m
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