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Searching for dark matter with Microwave 
Cavities
Makes up 85% of all the matter in the Universe, but what is it? Is 
it wavelike?
Axions and dark photons are two candidates that can convert to 
photons.

Microwave cavities can detect wavelike DM. Axions and dark 
photons can enter the cavity and convert to photon. Cavity 
resonantly enhances DM signal.
Need a magnetic field for detecting axions, but not for detecting 
dark photons.
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Lots of unexplored parameter space.

State of the art: ADMX

𝑄! ≈ 8×10"
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We can search deeper and faster with SRF cavities.

𝑄! ≈ 8×10#

Most Sensitive Dark Photon Dark Matter Search 
with SRF Cavity
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𝑇! ≈ 4.9 K
G ≈ +37 dB

Just noise. No DP signal. 
Exclude 𝜒 parameter space.

Future Work
Tunable SRF 
cavities to search 
through more 
parameter space. 4.3-7 GHz 

Transmon qubit 
photon counting to 
subvert SQL noise.

SRF cavities 
resistant to 
magnetic fields 
for axion 
searches.

Nb3Sn	Performance	so	far:
𝑄! ≈ 5×10"
𝑓# = 3.9 GHz
𝐵# = 6T
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DP signal would be a narrow power 
excess over the noise floor.
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𝑇" ≈ 40 mK 
𝑄# ≈ 8×10$
𝑓% = 1.298 GHz
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