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Dark Sector Motivation

 Light (sub-GeV) states from a Dark Sector interacting with matter through a light mediator are viable
DM candidates. [Batell, Pospelov, Ritz '09]

« A minimal extension to the SM: kinetically mixed Dark Photon [Okun; Holdom; Foot et al]
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Revisiting Bremsstrahlung production of A’

« Dark photon production in the forward region modeled via bremsstrahlung

* Regime near p/w resonance needs a more careful treatment ISF & A. Ritz]
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Photon vs Fermion Pole Approx.

Photon Pole Approx.

Equiv. Photgn

Approx. (FWW)

in QED

Improved Weizsiacker-Williams Method and Its Application
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A Weizsicker-Williams method is derived which handles the elastic and inelastic target form factors
properly. The method is applied to calculate energy-angle distributions of photoproduced lepton pairs:
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QUASI-REAL ELECTRON METHOD
IN HIGH ENERGY QUANTUM ELECTRODYNAMICS
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Fixed-target experiments are ideally suited for discovering new MeV-GeV mass U (1) gauge bosons
through their kinetic mixing with the photon. In this paper, we identify the production and decay
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Phenomenology of GeV-scale scalar portal
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ABSTRACT: We review and revise the phenomenology of the scalar portal — a new
scalar particle with the mass in GeV range that mixes with the Higgs boson. In
particular, we consider production channels B — SK;(1270) and B — SK;(700)
and show that their contribution is significant. We extend the previous analysis by
comparing the production of scalars from decays of mesons, of the Higgs bosons and

direct production via proton bremsstrahlung, deep inelastic scattering and coherent

Scalars via
proton Brem.




FWW (Photon Pole) Approx. (QED)

« Assumptions:

Small photon virtuality [Kim, Tsai "73][Bjorken et al '09']
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Splitting (Fermion Pole) Approx.

« Assumptions:
- Ultrarealistic fermion & radiation is highly collinear
- Intermediate-fermion being near on-shell

(p



Splitting (Fermion Pole) Approx.

« Assumptions:
- Ultrarealistic fermion & radiation is highly collinear

- Intermediate-fermion being near on-shell [Khoze, Fadin]
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Splitting (Fermion Pole) Approx.

« Assumptions:
- Ultrarealistic fermion & radiation is highly collinear

- Intermediate-fermion being near on-shel| [Khoze, Fadin]
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Modeling forward pp scattering

* Regge Theory: [Regge; Chew, Frautschi 61] S Mo e Tore T
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Modeling forward pp scattering

« Pomeron Trajectory: [Gribov ‘62]
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Elastic Scattering via Pomeron Exchange

do/dt [mbGeV ™

« Donnachie & Landshoff (DL) model
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Quasi-Elastic
Radiation

 Splitting via Pomeron-Exchange for ISR
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Topologies of events In o;¢,¢

« Diffractive dissociation via Pomeron exchange
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A’ production via proton beam

« Contribution of Non-Single Diffractive

processes to ISR
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EM Form Factor in the TL region

102 E

« The radiated A’ has time-like (TL) momenta

* |Inclusion of the TL form-factor accounting for
the mixing with p/w resonance based on VMD model
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Summary

« The well known FWW method approximate the boson pole which relate the ultra-
relativistic fermion interaction to the cross-section for real-boson scattering.

* Initial (final) state radiation can be evaluated using an alternative method of
splitting function in the context of OFPT which approximates the intermediate
fermion propagator.

« Soft hadronic interactions are non perturbative and are described by the Regge
approach at high energies.

* Proton bremsstrahlung from elastic and single diffraction topologies leads to large
cancelation between ISR & FSR.

« Dark photon via proton brem. is revisited near the p/w resonance region.

 Millicharged particle production at the LHC forward region can also be studied
using the splitting approach.



