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WISPs: Axion and ALPs

The Peccei-Quinn solution to CP violation of strong interaction (d, is
too small) results in an axion.

In the early universe, cold axion populations arise from vacuum
realignment and string decay.

ALPs are predicted by several string theory motivated extensions of SM.
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magnetic field [1,2]
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WISPs: Hidden Photon

Hidden Photon (HP) as an additional gauge field U (1) which kinetically mixes with
the SM's U(1).

Mediator particle between invisible field and the observable field (SM).

HP can convert to photon without the magnetic field.
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Haloscope Type Experiment

OCDM = 0.39 GeV/cm

WISPs DM particle could be
everywhere at a high density.



Haloscope Type Experiment

OCDM = 0.39 GeV CIn
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Traces of WISPs can be tracked by

. searching for their signal in the form of
WISPs DM particle could be the electromagnetic wave.

everywhere at a high density.



WISPs search with Resonant Cavit

Proposed by Sikivie (1983).

A well-known techniques in search for the
axion CDM.

Search for resonant frequency is
harrowed in a single resonant mode
(tfunable).

ADMX, CULTASK, HAYSTACK are focus
on the axion DM.
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WISPs search with Resonant Cavity

Proposed by Sikivie (1983).

A well-known techniques in search for the Arias et.al. (2012) shows
axion CDM. that resonant cavity also
Search for resonant frequency is sensitive to HP CDM.
harrowed in a single resonant mode
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(tunable). Pout = RX Ty pCDMQ"’;g-
ADMX, CULTASK, HAYSTACK are focus

on the axion DM.
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WISPs search with Resonant Cavity

Experiments, R&D in University of Hamburg

WISP Dark Matter eXperiment Supported by DESY and MPIfR - Bonn

(WISPDMX)
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DAQ allows WISPDMX take broadband
spectrum of 500 MHz with high resolution.
Broadband gain covers the large mass range of

Single resonance
scan for HPs
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WISPs search with Resonant Cavity

Experiment, R&D in University of Hamburg

Result from the WISPDMX's First Science Run: 61.5 Hours of Data
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WISPs search with Resonant Cavity

Experiment, R&D in University of Hamburg

Cold Dark Matter

WISPDMX Single Spectrum

WISPDMX Averaged Spectrum
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The exclusion limit of the mixing constant x to the mass of hidden photon.



B.R.A.S.S.

Broadband Radiometric Axion Searches

“Searching for WISPy Cold Dark Matter

Flus Density

Halbach Array as Conversion Surface
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B.R.A.S.S.

Broadband Radiometric Axion Searches
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Broadband Radiometric Axion Searches
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