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A closer look at dark photon production modes

High luminosity colliders and fixed target facilities using proton beams are sensitive to new weakly coupled
degrees of freedom across a broad mass range. We discuss various production modes for dark vector particles
in proton beam experiments. In particular, we will have a closer look at bremsstrahlung which is important
for dark vectors with masses between 0.5 GeV and 1.5 GeV, due to resonant mixing with hadronic resonances.
We revisit the calculation of dark photons via initial state radiation in non-single diffractive scattering, using
an improved approach to the splitting function and the timelike electromagnetic form-factor. The framework
is benchmarked by applying an analogous calculation to model inclusive rho-meson production, indicating
agreement with data from NA27 in the relevant kinematic range. In addition, we add dark photon couplings
to quarks to the parton shower in Herwig to study the effect of Parton-level dark photon radiation on the
overall production rate of dark photons in proton-proton collisions.
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