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Dark Matter with Dark Photons

Hidden broken U(1)" symmetry.

Kinetically mixed to the SM Photon. "
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Dark Matter with Dark Photons

Standard model becomes dark “milli-charged.”
Dark sector doesn’t become charged under QED (Feynman vertices).
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Dark Matter Capture

Dark matter population is described by
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Dark Matter Capture

When a body is not in equilibrium, the rate of dark matter
annihilation is extremely low.

For WIMPs, the Earth is not in equilibrium, but this is fixed in
light mediator models.
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Dark Matter Capture
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Dark Matter Annihilation
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Sommerfeld Enhancement

At low temperature we need to consider ladder diagrams, or
equivalently solve the SE
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Equilibrium Time T = (CrapClann) 2

7 /7g Contours m, = 100 GeV 7 /Tg Contours m, = 100 GeV
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Equilibrium Time

7 /Tg Contours

m, =1 TeV 7 /T Contours
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Detection
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Detection
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Detection
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Detection

Nz contours ma = 100 MeV N, contours ma =1 GeV
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For the Sun
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Magnetic Field Deflections
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For the Sun

These cuts can make a dramatic impact on our region of sensitivity
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So what can we do?
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So what can we do?
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Inelastic Dark Matter
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Dark Matter Capture
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Inelastic Dark Matter
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Inelastic Dark Matter
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Summary

Dark matter capture can be used to search for dark sectors
The Earth is a better capture target than expected

Existing experiments can already do these searches
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Sommerfeld Enhancement
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Magnetic Field Deflections

The Parker model gives for the azimuthal component of the magnetic

field .
3.3 n au
B+'):

So the deflection angle once the positron arrives at Earth is
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Magnetic Field Deflections

AMS-02’s positron background is fit by
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We set our acceptance window to allow one background event.

This allows us to place cuts on the decay distance as a function of
energy
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Inelastic Dark Matter

Weakens direct detection constraints
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