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To leading order in the baryon density, the properties of vec-
tor mesons in nuclear matter are determined by the vector-
meson nucleon scattering amplitudes. Since these amplitudes
are not directly constrained by data, there are presently large
theoretical ambiguities in predictions of the vector-meson spec-
tral densities in nuclear matter. We address this problem by
implementing the constraints from data on pion- and photon-
nucleon reactions in a systematic way [1]. The framework
for this calculation is a coupled-channel approach for meson-
baryon and photon-baryon scattering, including the γ N, πN,
ρN, ωN, π∆, ηN, KΛ and KΣ channels where the interaction
kernel is approximated by quasi-local 4-point interaction ver-
tices. Nucleon and isobar resonances are generated dynam-
ically. In such a scheme the amplitudes for experimentally
non-accessible processes like ρN and ωN scattering are con-
strained by the data on elastic πN scattering and inelastic re-
actions like the pion- and photon-induced production of vector
mesons. Here we report on the role of the photo-induced reac-
tions in the determination of the vector meson-nucleon scatter-
ing amplitudes.

The description of photon-induced reactions is based on an
assumption of the vector-meson dominance type which directly
relates the electromagnetic quasi-local 4-point interaction ver-
tices to the corresponding vertices involving the ρ and ω fields.
Given the model for the hadronic reactions, this allows us to
compute a wealth of data on photo-induced reactions with a
minimal extension of the model. This is particularly useful,
since we find that the available data sets on hadronic reactions
does not uniquely determine hadronic model parameters. Fur-
thermore, the generalized vector-meson dominance assumption
provides a constraint on the otherwise undetermined relative
phases of amplitudes involving ρ0 and ω mesons. This phase
is needed e.g. in calculations of e+e− pair production off nucle-
ons [2] and of inelastic electron-nucleon scattering.

We obtain a reasonable description of the γp → πN multi-
pole amplitudes, the πN elastic scattering data as well as the
photo- and pion-induced production reactions. In Fig. 1 the d-
wave electric E2−(D13) and magnetic M2−(D13) multipole am-
plitudes are shown as illustrative examples. We emphasize that
an improved description of the latter multipole amplitudes is
expected once ρN and ωN states with subleading angular mo-
mentum characteristics are considered. For a detailed discus-
sion of our results we refer the reader to [1]. We note that in our
model, which accounts only for s-wave vector-meson nucleon
interactions, the cross section is expected to fall short in chan-
nels where the long-ranged one-pion interaction can contribute
and leads to important strength in non-s-wave-like ρN or ωN
states. This is the case e.g. in the reaction γp → ωp shown
in Fig. 2. The main effect of the inclusion of photo-induced
reactions is a stabilization of the solution in the S 11 channel
and a fairly strong suppression of the ρ-meson coupling to the
N(1520) resonance compared to previous analyses [5].

Figure 1: The E2−(D13)p,n and M2−(D13)p,n multipole ampli-
tudes for photo-induced pion production compared to the SM00
solution of Arndt et al. [3].

Figure 2: Photo-induced vector-meson production cross sec-
tion. Data from [4]
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