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Most of the previous parametrjzations in the literature centered on the proton structure function.
In the analysis presented here we were equally interested in the proton and neutron structure func-
tions. In Fig. 1 we display the experimental data for proton (left panel) and deuteron (right panel)
structure functions selected in our fit. We have selected only NMC, E665 and SLAC sets of data [1] for
both proton and deuteron structure functions, together 1833 experimental points: 901 for the proton
structure function and 932 for the deuteron structure function.

The deuteron structure function has been calculated as:

i.e. we have neglected all nuclear efFects like shadowing, antishadowing due to excess mesons, Fermi
motion, binding, etc, which are known to be relatively small for the structure function of the deuteron
[2]; which is one of the most loosely bound nuclear systems. In addition we have assumed isospin
symmetry between the proton and neutron structure functions, i.e. un(x, Q2) = dp(x, Q2), dn{x, Q2) =
up{x,Q2) and sn(x,Q2) = sp(x,Q2).
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Fig. 1: Comparison of the model results with experimental data for F% (l.h.s.) and F2 (r.h.s.)
as a function of Bjorken x for different values of Q2 = 0.585, 1.1, 2.0, 3.5 GeV2 . The solid line
corresponds to our full model with Gaussian form factor. We present also the modified VDM
contribution (short-dashed) and for comparison also the result obtained with GRV parametriza-
tion [4] (corrected for target mass effects) of quark distributions (dashed line) and that of the
CKMT model [3] (long-dashed line).



25

Some examples of the fit quality can be seen in Fig. 1 (x-dependence for different values of Q2 —
0.585, 1.1, 2.0, 3.5 GeV2). An excellent fit is obtained for Q2 > 4 GeV2 (not shown in Fig. 1), although
the VDM contribution stays large up to 10 GeV2. In comparison to the GRV parametrization (dashed
line) our model describes much better the region of small Q2 < 3 GeV2, especially at intermediate
Bjorken-x: 0.05 < x < 0.3. The CKMT model (long-dashed line), shown according to the philosophy
in [3] for Q2 < 10 GeV2 gives better fit at very small Bjorken-x. It is however slightly worse as far
as isovector quantities are considered, as will be discussed later. Similar quality fit is obtained in our
model for the proton (left panels) and deuteron (right panels) structure functions.

For illustration a VDM contribution modified by form factor defined in the previous report is
shown separately by the short-dashed line. A complement to the solid line is the partonic component.
The modified VDM contribution is sizeable for small values of Bjorken-x and not too large Q2 but
survives up to relatively large Q2. At Q2 > 3 GeV2 structure functions in our model almost coincide
with those in the GRV parametrization despite that the VDM term is still not small. For Q2 —*• oo
only partonic contribution survives and F2(x,Q2) ->• F$art(x,Q2) -> F%RV(x,Q2).

Our model seems to provide a very good description of some isovector quantities. As an example in
Fig. 2 we present F$(x, Q2) — F%(x, Q2) at Q2 — A GeV2 obtained in our model (solid lines for different
form factors), as well as the results obtained with the GRV parametrization (dashed line) and in the
CKMT model (short-dashed line). The NMC data [5] prefer rather our model. As a consequence of not
perfect description of the deuteron data the CKMT model fails to describe the difference F^x) — F%{x)
for x < 0.3. The success of our model is related to the violation of the Gottfried Sum Rule and/or
d — u asymmetry which is included in our model explicitly. In comparison to our model in the CKMT
model for Q2 > 2 GeV2 the Gottfried Sum Rule SG = *'.
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Fig. 2: F$(x,Q2) - F£(x,Q2) at Q2 = 4 GeV2 compared to the NMC data. The upper solid
line corresponds to our model with exponential form factor, the lower solid line to our model
with Gaussian form factor, the dashed line to the GRV parametrization and the long-dashed
line to the CKMT parametrization.

References:

1. http://durpdg.dur.ac.uk/HEPDATA;
2. B. Badelek and J. Kwieciriski, Nucl. Phys. B370 (1992) 278; V.R. Zoller, Z. Phys. C53 (1992) 443;

W. Melnitchouk and A.W. Thomas, Phys. Rev. D47 (1993) 3783;
3. A. Capella, A. Kaidalov, C. Merino, and J. Tran Thanh Van, Phys. Lett. B337 (1994) 358;

A.B. Kaidalov and C. Merino, hep-ph/9806367;
4. M. Gliick, E. Reya, and A. Vogt, Z. Phys. C67 (1995) 433;
5. NMC collaboration, M. Arneodo et al., Phys. Rev. D50 (1994) Rl.


