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Outline:

Model and motivations for Dark Photon.

Current Bounds.

8-Be Anomaly in ATOMKI.

Resonant production of Dark Photons in PADME.

Continued in the next presentation by Cristian.
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Introduction
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Model

Model: SM + 1 gauge boson (X) with BSM U(1) symmetry.

L = LSM −
1
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X

2
X 2
µ + g̃JµXXµ (1)

This leads to interactions with SM particles through mixing.

2 independent parameters: mX and ε.

New U(1) can be U(B-L)(1), for leptogenesis. New portal for DM.

This type of SM × U(1) are often low energy models for a more
general GUT models.
E.g: SO(10) → SU(5) × U(1) → SU(3) × SU(2) × U(1) × U(1).
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Sources and Sizes of Kinetic Mixing

m2
A′ ∼ εm2

W (2)

leading to mA ∼ MeV − GeV when ε ∼ 1− 10−8.
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Muon Anomalous magnetic Moment
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Muon Anomalous magnetic Moment
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Astrophysical Motivation:

PAMELA tell us a source of GeV positrons within 1 kpc.
But no excess in antiprotons.

e+ e− excess upto 1 TeV observed by FERMI.

AMS-02 has positron fraction excess.

These strongly motivate GeV-scale mediator in the dark
sector.
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Astrophysical Motivation
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Branching Ratio of Dark Photon
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Searches in Particle Physics Experiment
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Search in PADME (LNF-Frascati)

e+ accelerated from DAΦNE to 550 MeV are hit on fixed
target e−.

No. of particles ≈ 1018 per year.
√
s =
√

2Ebeamme . The me determines the resolution that
can be reached.

Sensitivity on ε upto 10−3 and mA′ up to 23.7 MeV.
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Padme sensitivity
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8Be Anomaly

Anomaly of 17 MeV in 8Be nuclear transition recently
observed.

A DP of 17 MeV is a leading candidate for this anomaly.

Look for this DP by resonantly producing at PADME as
the positron beam can be tuned.

Remove SM background by setting a detector long
enough for SM particles but DP to decay.
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New Proposal

Because of continuous loss of energy while positrons
propagating through matter, there is a “scan” downward
in energy until hitting the resonance.
Radiative return also helps enhancing the cross-section by
widening the resonance.
Effect of target electron velocities.
Effect of positron-electron annihilation adding to SM
background.
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Summary

Dark photon: candidate for DM itself and portal for DM
from SM as well.

Although large portion of DP parameter space ruled out
by particle physics experiments and cosmology
observations. But still significant areas left.

DP can be a candidate to explain 8Be anomaly.

New proposal to search for DP in positron beam dump by
resonant production and downward scanning.

PADME in LNF-INFN can observe or rule out the 17 MeV
DP as 8Be anomaly candidate.

Details in the next talk (by Cristian).
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Backup
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Sensitivity

In the bigger picture
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