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Dark Photon Dark Matter

ÅSimplest extension to SM: dark U(1)

ÅKinetic mixing, marginal operator

ÅDark photon dark matter (DPDM)

ÅFor          << 1 eV, non-relativistic wave



cavity haloscopes single photon 
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[Figure by H.Ramani]
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shifts



Electron Penning Trap

[S. Peiland G. Gabrielse, Phys.Rev.Lett. 83 (1999)7]



Electron Penning Trap

proof-of-principle measurement: background-free over 7.4 days !

[S. Peiland G. Gabrielse, Phys.Rev.Lett. 83 (1999)7]
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Dark Photon Resonant Detection

resonant enhancement by 
DM frequency width

effects of cavity

dark photon

ÅScan B-field, 15 s / frequency bin

Å0.1 ς1 meV(20 ς200 GHz) in 1 year
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Focusing

want large, spherical cavity (current:                   , future:                     )

metal plate

[Horns et al., 1212.2970]



Projection

proof of principle 
measurement:
background-free 
for 7.4 days



Conclusion

ÅProblem: meVόҒмлл DIȊύ ŘŀǊƪ ǇƘƻǘƻƴ ŘŀǊƪ ƳŀǘǘŜǊ ŘƛŦŦƛŎǳƭǘ ǘƻ ŘŜǘŜŎǘ

ÅOpportunity:electron cyclotron frequency, Penning trap technology

ÅSolution: dark photon resonant detection

ÅProof-of-principle:background-free over 7.4 days 

ÅBonus:spherical boundary focus dark photon



Thank You




