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Axions as Dark Matter: Targets
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Resonant Axion Searches
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Axion electrodynamics: L � �ga��
4
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Axion dark matter: a(t) '
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Axion-induced magnetic field induces an E.M.F.:

Resonant Axion Searches
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Resonant Approaches
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Allowed mode transitions
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Scanning Axion Resonant Frequency Conversion
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Axion Signal
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Standard Noise Sources: Thermal Noise

9

Retractable Fins

Loading ports

Readout ports

!r

!dThermal

Sth(!) =
Q1

Qint

4⇡T (! !1/Q1)2

(!2 � !2
1)

2 + (! !1/Q1)2

Power Spectral Density:



Trieste, June 17, 2021
Sebastian A. R. Ellis — Heterodyne Detection of Axion Dark Matter in an RF Cavity

Non-standard Noise Sources: Phase Noise
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Non-standard Noise Sources: Wall Vibrations
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Non-standard Noise Sources: Field Emission
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Experimental precedent
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Q~4x1011 @ B~0.1T

arXiv: 1810.03703 Romanenko et al.

Q-factor & B-field:

gr-qc/0502054   Ballantini et al.
physics/0004031   Bernard, Gemme, Parodi, Picasso

Mode rejection:
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Signal to Noise
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Resonant Axion Resonant Frequency Conversion
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Resonant parameter variations: Q-factor
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Resonant parameter variations: mode rejection
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Resonant parameter variations: mode rejection
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Broadband Axion Resonant Frequency Conversion
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Outlook
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