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Axion Dark Matter

ÁDark matter is a mysterious particle that 
makes up 24% of the mass in the Universe

ÁAxions are a theoretical particle that solves the 
Strong CP problem

ÁProperties of the axion make it a viable dark 
matter candidate

PC: NASA, Van Albalaet al., NASA WAMP

PC: Andreas Knecht
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Axion Landscape

Adapted from Ciaran OôHare

Cosmological constraints 
imply axion dark matter mass:
ά ρὴὩὠρὩὠ
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Axion Dark Matter Searches

Adapted from Ciaran OôHare

Cavity

Lumped elements 
(DM Radio)

Orpheus
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Microwave Cavity Axion Haloscopes

ÁAxion haloscopesprobe for axion dark 
matter in the local Milky Way halo

τ Axion dark matter couples off static 
magnetic field to produce microwave 
photons

τ Conversion is enhanced when resonant 
cavity is tuned to the same frequency as the 
photon

ÁSignal is picked up by antenna, 
amplified by a low-noisereceiver, then 
sampled
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Scan Rate for Cavity Axion Haloscopes
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Theoretical Parameters
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Experimental Parameters
ÅὛὔὙSignal-to-noise ratio
Åὄ %ØÔÅÒÎÁÌÍÁÇÎÅÔÉÃÆÉÅÌÄ
Åὠ #ÁÖÉÔÙÖÏÌÕÍÅ
Åὗ #ÁÖÉÔÙÑÕÁÌÉÔÙÆÁÃÔÏÒ
Åὅ #ÁÖÉÔÙÆÏÒÍÆÁÃÔÏÒ
ÅὝ 3ÙÓÔÅÍÎÏÉÓÅÔÅÍÐÅÒÁÔÕÒÅ
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Axion Dark Matter Experiment (ADMX)

ÁLargest axion haloscopein the world

ÁSited at the University of Washington

Á~50collaborators
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Tuning the Resonant Cavity

ÁCavity resonant frequency is set by tuning rods 
inside the cavity

τ Tuning rods can be rotate from center of the cavity to 
the walls of the cavity

Cavity mode is tracked after each 
tuning step using a transmission 
measurement through the cavity
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Sampling the Signal from the Cavity

ÁDipole antenna couples signal from cavity 
into a low-noise microwave receiver


