


Recently new results of the experiment on the deep inelas-
tic muon-nucleon scattering in the kinematical region
0.35 £250.65, 27.559%<.170 GeV? have been obtained /4/*, A very
small violation of the Bjorken scaling®/, studied earlier in
Ref.”’ on the basis of general principles of the guantum
field theory, is a characteristic peculiarity of the data on
the structure function FE(&Qz) (obtained with the assump-
tion Rmoy/op=0 ).

Since a field-theoretical description of the system com-
posed from three and more particles (quarks) is a rather comp~-
licated and yet far to be solved problem, then to obtain an
explicit form of the structure functions, it is necessary to
use model representationms,

In this paper it is shown that the NA-4 experimental data
as well as the data of the earlier SLAC experiment 4/ are
well described by the simple quark model with the factoriza-
bility hypothesis namely the dynamical model of factorizing
quarks (DMFQ)’/,

DMFQ is an extension of the model of factorizing quarks®/
assuming that in a hadron collision a some effective self-
consistent field Vg4 is produced and quarks of the hadroms
scatter as quasi-independent objects on this field. DMFQ sup-
plement this picture by the hypothesis that at a large-angle
scattering the range of a quark interaction is characterized
by an effective size to be equal to the quark Compton wave
length M(;'l ( My is an effective quark mass). Under this as-
sumption a technique of the expansion over the unitary finite-
dimensional irreducible representations of the Lorentz group
realized by the functions (h=c=1)
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permits us to find an explicit expression for the amplitude
of the scattering of an individual quark géO) at an angle @

ZWe use the standard variables: QPu~tm-q® , y=Pa/M, X=1/y=
= Q%/2Mv , W2a(P+q)®%. where P is a momentum of the iritial nucle-
on, M is its mass, q is a transfer momentum.
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in the potential V,r'rS/ :

B (0)=x g /slixg o (2)

There xq-Al‘ch(l"tq/'ZMi) is the rapidity corresponding to the
transfer momentum t.~t/A » 0 is the number of the quarks
in the hadrons. Products of the quark amplitudes (2) deter~
mine, in the DMFQ, amplitudes of binary processes and the
electrical form factor of the hadron A composed of n valence
quarks’f’/.
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GA(t) bA(shxq) = ( |t| -2 M;z ). (3)

To find a form of the structure functions in the threshold
region, in Ref. / there were used the formula (3) and the
Bloom-Gilman relation of a local duality ®’/ that for the pro-
ton structure function Fy has the form
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In (4) Gg and Gy are the Sach electric and magnetic form fac-
tors. The Bloom-Gilman scaling variable 1n 4), wg is given by
the expression
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where W —(M+m)2 is the inelastic threshold of the lepton-
proton scatter! ag (m, is the pion mass), MY is parameter that
takes into account the resonance contribution. Substituting
(3) into (4) and taking into account the scaling relation bet-
ween the electric and magnetic proton form factors Gy=uGg
(g is the proton magnetic moment) we find
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where
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Table

The results of fitting the NA-A”’ and SLAC data
by formula (6)

Superi- Lumber ilumber 2 2
ment of of dro= 1d £ My lad ”lz
points  ped ol (cev) (Ge¥< )
—peints
- 1.424
1 NA-4 69 1 1.207 06122 + 04011 11409 & 0.42 1.982 + 0.006
4 0.973
2 SLAC 36 - 1.035 0,125 & 0.002 8:35¢ 0,27 1.502 3 0,028
- 1,429
p) A4 69 1 1.213 0.124 & 0011 11,09 # Os41 1,939 + 0,006
5 5 0.902
4 SL4&C 26 - 0.945 0,124 4 0,003 Bu36 3 D28 1.462 + 0.028
- 1.419
13 A ] 1 1.202 0,126 4 0.011 11.06 + 0.8 2,022 + 0,04
4 0,966
5 SLAC 36 - 1.136 0,126 + 0.002 B34 # 0427  1.582 & 0.029
- 1,414
7 TA-4 69 1 1.195 0,127 % 0.011 10,99 + 0.44 2.061 & 0.036
4 0.957
8 sLE 36 - 1.255 0.127 4 0,003 8,33 & 0.27 1.583 & 0,03

Tue variable 0
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MM (wg-1)
is found from x -Anm(1~t/2M ) according to (5) by the
2 q .

change n"tg+ -(WE +M2 s—M )/(l—w ). Formulae (6) contain the
three parameters' the quark mass Mq proportionality coefficient
C, and parameter Mf. As is shown in Ref. Bﬂ the formulae (6)
well describe the SLAC data™’ not only in the threshold re-
gion x 20.75 but also all the data completely. Still better
agreement with the experiment is achieved when in formulae (6)
a Regge—-like behaviour of the structure functions at g -0
is taken into account. A use of the formulae for the form fac-
tor (3) and the Bloom—-Gilman relation for the determination
of the proton structure functions F, led also to a well desc-
ription of experimental data

Results of our analysis of the NA-4 exper1ment dataV/ by
formulae (6) are represented in the table in four first rows
(N=1,2) that contains alsg results of comparison of (8) with
the SLAC data with x20.35", The difference of values of the
proportionality coefficient C is caused by the need of intro-
ducing the normalization factor for the NA-4 data. A natural
increase in magnitude of the parameter Mi at the transition



from the SLAC data to the NA-4 data reflects the fact that
a number of resonances produced in the scattering process in-
creagses with Q2. :The listed under N=1,2 in the table set of

parameter values is not unique one. A description of the data

with the value x2 per one degree of freedom (y% f, ) of an
order of unity is achieved also at some other parameter va-
lues; part of them is listed in the table. Note that the pa-
rameter values are stable and the quark mass is consistent
in magnitude with the values obtained in Refs.”8/ and other
papers on the description of the processes in the framework
of the DMFQ.

The authors are thankful to 1I.A.Savin and V.V.Sanadze for
useful discussion.
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