


Experiments on deep inelastic scattering of electrons and
muon on nucleons carried out at "moderate!” values of Q2 <30CeV?®
showed that the prediction of Bjorken about the independence
of structure functions on squared transfer momentum, scailing,
is fulfilled only on the average. The 10-207 declination from
observed at these wvalues Q% was at first considered as an
experimental confirmation of the prediction of asymptotically
free non~Abelian gauge theory, Quantum Chromodynamics (QCD),
related with a logarithmic decrease in the behaviour of the
coupling constant as a function of Q®/¥.But lately the part
of higher twist effects’? has been realized. In the present
paper it is shown that new data on the muon-carbon deep-ine-
lastic scattering obtained by the BCDMS collaboration in the
interval of @2 =30-110 GeV® are well described by the quark
wave functions in hadroms. We use as our experimental data the
Nachtman momenta obtained by the BCDMS collaboration data on
the structure functions for p-N inclusive deep inelastic scat-
tering.

The n-~th moments of the second structure functions of had-
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This formula, which has been used in paper /4’ to formula,
the behaviour of pion moments by that of nucleon moments is
used by us for quite an opposite purpose.

For the calculation of the pion strycture functions the
single~time, two-particle wave functions’% are used; the lat-
ter are the solutions of the quasipotential equation”’%, with
the interaction kernel as one-gluon exchange amplitude.

As is known, the hadron tensor entering the amplitude of
deep-inelastic lepton-hadron scattering, is
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where the summation is over all f1na1 states, J (O)belng had-
" ron current.



For the bound state of
quark and antiquark, tensor
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where o %=(p+q)2. Graphlcally the matrix element <k,ky [J,(0)|P>
can be deplcted as it is shown in fig.l. By changing k4> Ay =
,lln the integrand, transform (3) to the following
form 8 >
by
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where Ay =L3'ky, ¢°=L7'a and Wi (M, a)=[LWE.Q1 4
It is not difficult to see that the Lorentz-— transforms give
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Following the paper (8), in the impulse approximation we have
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where ju(Ax;Ag) is antiquark current and Ap=(AR ;-Ay).
Having combined formulas (4) and (6), one can write
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Considering quarks in a piom as scalars, we put in expression
(7) that

Ty Bp) =B +A5 )y o JAy A ) =(A, +A,), 5 (8)
We define the functions
Vi@ %) =g Wy B.a) =" W, M99, )

Vo (@%, 1) =pFp" W, (P.o/M =W (M),

and take advantage of tensor decay;mg W y OVer the structure
functions Wi (Q%,v) and Wp(QZ,u):

2



2MW ., (P,) =4m® (-8 W2

)wi(ez.uwp g b(?,,-q,,—{-‘-—)w @%

(10)
From (9) and (10) it is easy to find a coupling between the
functions V,, Vo and W, W,
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For the second structure function we have
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where v = -2—1“9-—, 2- M2+2d oV - -@2%  are the usual k1net1c varl—
x

ables of deep—lnelastlc scattering, and n= A?:/‘“ is the di-
mensionless quantity./ ‘The 11m1ts of integration in (I2) are
given by the expressions

(13)
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The ‘wave ‘functions &{z), which aré combined with Bethe-Salpe-
ter's wave functlons by the f0110w1ng correlation:
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in which the role of flat waves is played by the functions’ 10/

Y Arn’ —1—imm (18)
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we turn to the relativistic configuration representatlon (RCR).
With due regard to the spherical symmetry, that is qu(A y="

(;SM(|Ak 1, from (17) we get
um (19)
where ¥=In(A§ +.|AkI/m is the quark rapidity. Equation
(15) in RCP will have the form
HoM-Hpd,0 =20V 0, M . (20)
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It is shown in paper’ that the amplitude of one-gluon
changing in QCD in the one-loop approximation for as(Qz)
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and the form of quasipotential of the "Coulomb" type in RCP

T(@%) = (21)
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in the impulse space at large Q2 have the same asymptotics.
Therefore, the role of the scale parameter is assigned to the
quark mass m,

The solution of equation (15} with the quasipotential (21)
is given in the following form:

C
S (A, mh) ) = - oXep (23)
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where X, =-Al‘-ch-§E-p.
At large )
1
ou (A, A ) = :
VR 1(n- M/2m) BH+vVy2 D (24)
X p = Arcgy.

In paper'M/ formula (2) has been derived for a nomsinglet
combination of structure functions. As far as the carbon tar-
get used in BCDMS experiment is an isoscalar, the measured
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structure functions will be pure singlets. However, for the
moments with n> 4 the nonsinglet formulas nevertheless are
a good approximation.

Using formulas (1), (2}, {12) and (23) we get the moments
of the nucleon structure functions through an explicit form
of pion wave functiomns.

Fit has been carried out for the fourth and sixzxth moments
simultaneously in the interval Q% =30 +110 GeV % The values
of the nucleon moment MN(n.@g) have been taken from the ex-
periment at the point QO =30 GeV? for each moment., The pion
moment Mw(n.Q%) has been calculated at the same point by for-
mulae (12) and (23).The results are shown in fig.2. The best
description has been reached at the value of the only model
parameter quark massm =126 MeV with X .1

So, it is shown that the wave functlon at given wvalues of
quark mass provides the behaviour of calculated moments of
the structure functions which reflects the behaviour of the
values of moments measured in the experiment. In other words
it provides necessary disappearing of the scallng part of
moment, In our model the scale parameter of QCD is equal to
the value of free parameter, the mass of valent quark in # -
meson. It is interesting to admit, that the value of A found
from our analysis coincide in the limits of errors with the
value of A found out in/#in the QCD analysis with the use
of the nonsinglet approximation in the first order in a4(@
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