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More than 90% of the content in the Universe are believed to be cold dark
matter (CDM) and dark energy according to precision cosmological
measurements. One of the most compelling candidates for CDM is the axion
provided its mass is about 1 yeV and below 3 meV.

The axion search method proposed by Sikivie, also known as the axion
haloscope search, involves a microwave resonant cavity with a static magnetic
field that induces axion conversions into microwave photons. :

The present state of the axion haloscope employs a cylindrical resonant & """ atters
cavity in a solenoidal field. But we introduced toroidal resonant cavity for axion Dark energy : .

: , : : " "o Neutrinos
search instead of cylindrical cavity. 69% _

A toroidal geometry offers several advantages, two of which are a large Photonsl
volume for a given space and greatly reduced fringe fields which interfere with e holeSI
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our preamps.

In this pioneering search, we exclude the axion-photon coupling gayy down
to about 5 x 10 8 GeV -1 over the axion mass range from 24.7 to 29.1 peV at
the 90% confidence level.
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We refer to this axion dark matter search as ACTION for “Axion Haloscopes at
CAPP with Toroldal resONators”

Our receiver chain consists of a single data acquisition channel which is analogous
to that adopted in ADMX except for the cryogenic parts. Power from the cavity goes
through RF components, is then measured by a spectrum analyzer at the end. Cavity
associates, v and Q1 are measured with a network analyzer by toggling microwave
switches.

The gain and noise temperature of the chain were measured to be about 35 dB and
400 K taking into account all the attenuation in the chain, for the frequency range
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: Coupling 1 Critical Coupling RF Chain The cavity resonance frequency was controlled through the piezo actuator with 300
Power ?‘t &Y Toroidal Cavity KHz steps, the spectrum was obtained after frequency down-conversion of 38 MHz.
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6 Freque?.c;y (GHz) . Left figure shows excluded parameter space Frequency (GHz)
at the 90 % C.L. by this experiment together ! CAIST ! [T }g
ACTION I with previous results from ALPS and CAST. 107 |
No limits are set from 6.77 to 6.80 GHz due to |
with a quasi-TE mode in that frequency region Alo |
and the TE mode is also confirmed by a "> 1012 A;}MX
simulation. @) |
The goal of this experiment was a %10 N llarge ACTIO
demonstration of an axion haloscope with § - |
toroidal geometry. Right figure shows expected
exclusion limits by the large (single & muiltiple 10725 w?
cavity with cooling) ACTION experiments.
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HAYSTAC and CAST are also shown.




