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FIG. 11: (Color online) Plot of dσ/dt′ along with an expo-
nential fit.

terms of the transverse size of the interacting configura-
tion, as described later when presenting results. In that
limit, the small value of the exponential slope implies the
interaction takes place at very short distances inside the
nucleon.

t′ (GeV2) dσ/dt′ (nb/GeV2)
0.1 9.4 ± 2.9
0.3 4.4 ± 1.9
0.5 3.1 ± 1.2
0.7 2.7 ± 1.2
0.9 4.0 ± 1.3
1.5 1.6 ± 0.4
2.8 0.5 ± 0.2

TABLE V: Differential cross section dσ/dt′ and kinematics of
each data point. t′ is the center of the bin, and corresponds
to an average value of ε = 0.47.

C. Differential Cross Section in t, dσ/dt

The differential cross section is easiest to compare with
theory if it is computed in terms of the Mandelstam vari-
able t. The cross section is given as

dσ

dt
=

σ(Q2)

∆t · Corr(t0)
, (10)

where ∆t is the bin size and Corr(t0) is a correction factor
to account for the fact that the kinematic limit t0(Q2, W )
varies across the bin. The yield was extracted over the
ranges of Q2 and W given in Table III in six bins in −t.
The kinematic threshold t0 varies between -0.09 and -
1.14 GeV2 for extreme values of Q2 and W . For the
bin corresponding to 0 ≤ −t ≤ 0.4 GeV2, the threshold
varies so much that corrections could not be modeled

reliably, so that bin was dropped. The first bin reported
contains a significant correction, but was included with
an increased systematic error. Subsequent bins had small
or no corrections. The values for the cross section in each
−t bin are given in Table VI.

−t (GeV2) dσ/dt (nb/GeV 2)
0.6 10.7 ± 3.1
1.0 0.8 ± 1.0
1.4 3.4 ± 1.0
1.8 1.0 ± 0.5
2.2 1.4 ± 0.5
3.0 0.5 ± 0.2

TABLE VI: Differential cross section dσ/dt and kinematics of
each data point. −t is the center of each bin at an average
value of ε = 0.47.

D. Differential Cross Section dσ/dΦ and test of
SCHC

The cross section dependence on the angle Φ between
the electron and hadron scattering planes takes the fol-
lowing form:

dσ

dΦ
=

1

2π

(

σ + εσTT cos 2Φ +
√

2ε(1 + ε)σLT cosΦ

)

,

(11)

where σLT and σTT are the interference terms between
the longitudinal and transverse contributions to the cross
section. If helicity is conserved in the s-channel (SCHC),
then both of these terms will vanish. The magnitude of
these interference terms can therefore be used as a test
for the validity of SCHC.

The differential cross sections in Φ were extracted in
the same manner as the other differential cross sections
(Eq. 8) after integrating over Q2, −t and W . The cross
section dσ/dΦ was extracted in six bins in Φ. The cross
sections, along with a fit to Eq. 11, are shown in Fig. 12.
The fit yields a value of σTT = −1.1± 3.1 nb and σLT =
2.2 ± 1.1 nb with a chi-squared per degree-of-freedom of
χ2/D.F. = 1.3. A fit of the dσ/dΦ distribution to a
constant, constraining the interference terms to be zero,
yields a χ2/D.F. = 1.6. The small change in the goodness
of fit between the two cases leads us to conclude that the
precision of this experiment is insensitive to violations of
SCHC for φ-meson production in our kinematic domain.

VIII. ANGULAR DECAY DISTRIBUTIONS

The angular decay distribution of the K+ in the φ
rest frame describes the polarization properties of the
φ-meson. The scattering amplitude for vector meson
electroproduction γ∗ + N → P + V can be expressed in


