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Outline

ÅDark photons as boosted dark matter

ÅWhy Dark photons

ÅWhy boosted dark matter

ÅHow do we avoid constraints from self interacting dark matter?

ÅHowdo we avoid constraints from dark matter milicharge? 

ÅAreplasmamassand in medium mass effects important?
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Why Dark Photons

ÅThe portals allow coupling of
StandardModel(SM)to darksectorat a
renormalizablelevel.

ÅAs we move from the energy
frontier to the intensity frontier, these
low dimensionaloperators might pick
up new physicsthat collidersmissed[1]

ÅKineticmixingcanyieldeither a dark
photon mediator or dark matter being
millichargedunderfield redefinitions

Å If m is small comparedto scalesof
interest (eg SM plasma mass), dark
photonsdecouplefrom the SM
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Boosted Dark Matter

ÅWhile Dark Matter must be cold, a 
subcomponent could be boosted at 
late times.

ÅAgasheet al[1] suggest a simple two 
component DM where DM annihilates 
to another dark state in the galactic 
centrewhich is relativistic and can be 
detected at intensity experiments.

ÅSince then multiple scenarios for 
making boosted dark matter have 
been proposed for example Cosmic 
Ray upscattering

ÅWe propose skipping dark B state 
altogether and considering dark 
photons as boosted dark matter.
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Decay and attenuation

ÅWill Dark photon decay before it 
reaches us?

ÅEuler Heisenberg decay to three 
photons and electron positron 
decay once the mass becomes large 
enough

ÅWe calculate the maximum kinetic 
mixing  which allows dark photons 
to reach us

ÅAs dark photons pass through 
various depths of the earth to reach 
our detectors, there is an upper 
bound that we can probe.
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First pass at bounds
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Assuming:
Å Thermal relic g
Å Only Compton like scattering 

in the detectors
Å Mass of the dark photon is 

small enough that it is highly 
boosted



Other bounds

ÅDark photons are a very popular 
BSM candidate and there are a 
variety of existing constraints on 
kinetic mixing without assuming 
dark photons are dark matter:

ÅPhoton dark photon conversion 
bounds from different sources 
including Neff

ÅStellar cooling bounds- could 
depend on the mass generation 
mechanism
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