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Figure 6.1: Total cross sections as a function of Q2 for our data (red points), previous
JLab data (purple points)[?], Cornell data (triangles) [?], HERMES data for W between 4
and 6 GeV2, and HERA data at high W (W=75 GeV2).

If the interaction is assumed to proceed diffractively, bφ can be related to the radius

of interaction Rint between the virtual φ and the target proton. 1

bφ =
R2

int

4
(6.2)

and is so referred to as the impact parameter. The measurement of dσ
dt′ permits the

extraction of bφ through a fit of equation 6.1. Rint was determined to be 0.39 for this

bφ which is about one third the diameter of the proton.

Figure 6.2 shows a fit of the measured differential cross section to equation 6.1

yielding a bφ = 0.98 ± 0.17 GeV−2 for the full t′ range. With a cut on the Λ(1520),

bφ = 0.91 ± 0.17. This can be compared to previous results [?]. bφ is about half of

the previous result from [?]. The variable c∆τ characterizes the spatial or temporal

extent of the fluctuation of the virtual meson. It is obtained through uncertainty

1Rint in diffractive φ production is analogous to the classical light-scattering aperture of radius
R[?].
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