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DARK PHOTON MEDIATED DARK MATTER
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DARK PHOTON MEDIATED DARK MATTER
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very weak interaction!

Both dark photons and dark matter can be observed
at direct detection experiments.
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SOLAR DARK PHOTONS

dark photons
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SOLAR DARK PHOTONS

An, Pospelov, Pradler (2013)

dark photons  Two observable effects:

« Sun loses energy much
faster than observed

« Dark photons can be
absorbed in detectors

Kelvinsong, Wikimedia
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RECOIL ENERGY SPECTRUM Theory

predictions
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RECOIL ENERGY SPECTRUM Theory
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DARK MATTER SELF-INTERACTION
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BOUNDS ON DARK MATTER SELF-INTERACTION

Bullet Cluster
Observation of colliding DM halos
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BOUNDS ON DARK MATTER SELF-INTERACTION
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DIRAC DARK MATTER

10734 4 i 10-34 i
SENSEL PandaX S1+S2
103 4 i 10-36 i
1038 4 i <r; 10-38 i
(D}
=
=
S
10740 - L 10740 i
S
<
D
1042 - ’-.'. S\__." 1042 - =
Neutring 2
Lo T - 10-44 4 n
1meVsmy; s 1keV 1meVsmy; s 1keV
1046 — — 1046 —_—

1073 1072 1071 10° 10° 101 102 . 10°
dark matter mass mX[GeV] dark matter mass mX[GeV]



[cm?]

Oy e

SENSEI (2023), XENON (2019), PandaX (2018,2023)
Carew, Caddell, Maity, O'Hare (2024)

D I RAC DARK MATTER Bhattiprolu, McGehee, Pierce (2024)

10734 4 a 10-34 i
SENSEI
Freeze-in PandaX S1+S2
10736 4 I 10-36 i
"
10738 4 I <r; 10-38 i
=
Theory target = Freeze-in
|9
10_40 1 I :D 0_40 \ \f i
S
c
.“‘ |b><
10—42 i .'... 5\__.‘ 10—42 i |
Neutring 2
lo-4a] T - 1044 1 ,
1meVsmy; s 1keV 1meVsmy; s 1keV
1046 —rerr LA 10746 —

1073 1072 1071 10° 10° 101 102 13 10°
dark matter mass mX[GeV] dark matter mass mX[GeV]



DIRAC DARK MATTER
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ATOMIC DARK MATTER
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ATOMIC DARK MATTER
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COSMOLOGICAL EVOLUTION
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REIONIZATION

« Dark atoms can be ionized at late time due to virialization — strong self-
Interaction
« We require no reionization at late time
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Dark atom searches
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Conclusions

« Astrophysics complements direct detection searches for dark matter with light
mediators.

« For Dark Photon Mediated Dark Matter, scattering and absorption can be
observed simultaneously. Astrophysics allows for freeze-in for m, = 1 GeV.

« Determining the underlying model from data requires care when interpreting the
various signals.

« Detecting multiple signatures can help pinning down the dark matter model.

Thank you for listening!
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SCATTERING CROSS SECTIONS

Dark constituents - nucleon scatterings
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DARK MATTER DIRECT DETECTION
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DARK MATTER
FREEZE-IN
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