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Axion Dark Matter

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

A Axionsare atheoretical particlethat solves the ; - 0
Strong CP problem

A Properties of the axion make it a viable dark S
matter candidate T '

dﬂu P d¢
— A
TNy |

EECRPENE . . PCiNASA, Vgibalaet al., NASA WAM

PC: Andreas Knecht¢‘Ll

. . ( (‘-l
Lawrence Livermore National Laboratory N A' é@é 2

LLNL-PRES-846832-DRAFT




Axion Landscape
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Axion DarkMatter Searches
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Microwave Cavity AxiorHaloscopes

A Axionhaloscopeprobe foraxiondark
matter in the local Milky Way halo
T Axion dark matter couples off static

magnetic field to produce microwave
photons

Digitizer

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

A Signal is picked up @antenna,
amplifiedby alow-noisereceiver, then
sampled

Magnetic Field
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Scan Rate fo€Cavity AxiorHaloscopes
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Axion Dark Matter Experiment (ADMX)

A Largest axiomaloscopdn the world
A Sited at the University of Washington

A ~50collaborators
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Tuning the Resonant Cavity

A Cavity resonant frequency is set by tuning rods
Inside the cavity

T Tuning rods can be rotate from center of the cavity to
the walls of the caV|ty
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Cavity mode is tracked after each
PO tuning step using a transmission
measurement through the cavity
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Samplingthe Signal from the Cavity

A Dipole antenna couples signal from cavity
Into a lownoise microwave receiver
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