
Decaying axion DM
Carlos Peña Garay
IFIC (CSIC-UVEG)

Oct 28, 2016                                                 Axions in Spain, Zaragoza



(B2V/TS)-2



Assume we find a signal in the micro-to-milli eV region with 
couplings that some the strong CP problem.

How do we check the signal unequivocally corresponds to cold 
dark matter solving the QCD problem?

Among others: 

a) play with resonant cavity parameters to verify

b) try other lab experiments to verify and further explore

c) find a dark matter source to confirm



I. LAB 
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from compact objects
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Chelouche et al, 2008

Spectral shape & variability of highly magnetized plasmas

Conclusion: Learn about compact objects 



Instead of searching for stimulated emission in a magnetic field, 
looking for spontaneous emission. Firstly proposed by Turner 
with eV axions

Flux from an axion dark matter halo:
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 1   'Bootes I'
 2    ‘Canes I'
 3    'Canes II'
 4    'Carina'
 5   'Coma Berenices'
 6    'Draco'
 7    'Fornax'
 8    'Hercules'
 9    'Leo I’
10    'Leo II'
11    'Leo IV'
12    'Sculptor'
13   'Segue I'
14   'Sextans'
15   'Ursa Major I'
16    'Ursa Major II'
17   'Ursa Minor'
18    'Willman 1'



Haystack observatory: 37m radiotelescope
36-44 GHz band, on/off 160 MHz bandwidth, 256 channels

First limit derived by observing spontaneous decay
Blout et al, 2001



Forecast: radio observations of dwarf spheroidal Milky Way 
satellites with resolution (1MHz) with large radiotelescope
                             0.07              meV                                 0.4

Integrated over 
a beam of 0.2º. 
 
Occupation number not included



Phase I: background studies (since 2015)
First two campaigns: Radio background in the direction to 
satellite galaxies, Segue & Bootes

North:
- 6h observation, VLA L & Q band, 1.3-1.7 GHz, 40-50 GHz
- Signal lower than mJy in L band.  Q band in data reduction

South:
- Time requested for Reticulum II, Parkes telescope

Goal of phase I: g < 10-12 GeV-1 



Summary: 

If axions are discovered with masses not much below meV, 
check spectral features in magnetic compact objects and search 
for potentially observable lines, most probably looking at our 
satellites


