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224 DEEP INELASTIC ELECTRON-NUCLEON SCATTERING
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} with x = Q?/2Myv fixed (7.18)

the structure functions scale as ,
MW (Q?, v) - Fi(x) (7.19a)
VWz(QZ, V) - Fz()C). (719b)

We must emphasise that the physical content of Bjorken’s hypothesis is
that the functions F;(x) and F,(x) are finitet.

Early experimental support for these predictions (figure 7.2) led
initially to an examination of the theoretical basis of Bjorken’s argu-
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Figure 7.2 Bjorken scaling: the structure function vW, (a) plotted against x for
different Q2 values (Attwood 1980) and (b) plotted against Q2 for the single x
value, x = 0.25 (Friedman and Kendall 1972).

+1t is always possible to write W(Q?Z, v) = f(x, O?), say, where f(x, Q2) will
tend to some function F(x) as Q? —  with x fixed. F(x) may, however, be
zero, finite or infinite. The physics lies in the hypothesis that, in this limit, a
finite part remains.
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Normalised structure function
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Figure 7.5 Structure function for quasi-elastic e~d scattering, plotted against x

(Attwood 1980).
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234 DEEP INELASTIC ELECTRON-NUCLEON SCATTERING
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Figure 7.9 The differential cross section ¢,/0, versus x (Bodek et al 1974).
@, 15°, 19°, 26°, 34°;, A, 18°, 26°, 34°, J, 6°, 10°. If, as the data indicate, _as/oT
is the same for n and p, 0,/0, may be interpreted as F§"/F5.

contribution dominates. This could then explain why the distribution
shown in figure 7.2 differed so considerably from our simplest expecta-
tion: perhaps it is the sum of two contributions, one peaked roughly at

= 1 (valence) and the other coming in strongly at small x (sea). Such
a picture may be at least qualitatively tested by considering the
difference between the proton and neutron structure functions, from
which the sea contribution may be assumed to cancel out. An example
of such a distribution is shown in figure 7.10 which does roughly indicate
the behaviour expected for the valence quarks. More quantitative
separations between quark and antiquark contributions can be made
with the help of the neutrino data (cf Chapter 11).
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Figure 7.10 vW% — vW3 versus x (Bodek et al 1973).



