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Detector requirements for IAXO 
Enhanced axion helioscope: 
JCAP 1106:013,2011 

high efficiency + low background 



Detector requirements for IAXO 
Enhanced axion helioscope: 
JCAP 1106:013,2011 

high efficiency + low background 
but also  

position sensitivity and energy resolution 



  

     

MMC for soft x-ray spectroscopy  
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Rise Time: 90 ns Non-Linearity  < 1%  @6keV 

∆EFWHM  = 1.6 eV  @  6 keV 

250 µm 

Reduction  
un-resolved pile-up 

Definition  
of the energy scale 

Identification of fine 
structures 

A.Fleischmann, C. Enss and G. M. Seidel,  
Topics in Applied Physics 99 (2005) 63 



• Low rate    OK for MMC 
• High QE     OK for MMC 
• Low dark count rate   Ok for MMC 
• Threshold energy   OK for MMC 
 

Interantional Axions Observatory :  IAXO 
 
-     Detector requirements 
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  2013 

MMCs @ IAXO 



  

MMCs @ IAXO 

Possibility to be coupled to one of the 8 ports 
 
- About same performance of Micromegas but  
      different systematics 

I. Irastorza IAXO
 LoI CERN

  2013 

gaγ = 10-12 GeV-1 

4.5 cm
 

MOCCA-like detector: 
• 32 readout channel 
• ∆EFWHM ∼ 200 eV 
• 4.5 × 4.5 cm2 

• 4096 pixels  700 µm position resolution 
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MMCs @ IAXO 

MOCCA-like detector: 
• 32 readout channel 
• ∆EFWHM ∼ 200 eV 
• 4.5 × 4.5 cm2 

• 4096 pixels  700 µm position resolution 
 

Possibility to be coupled to one of the 8 ports 
 
- About same performance of Micromegas but  
      different systematics 
- Detection area larger than focused spot  
      in-situ background measurements 

I. Irastorza IAXO
 LoI CERN

  2013 

gaγ = 10-12 GeV-1 

4.5 cm
 

L. Gamer et al., J. Low Temp. Phys. 184 (2016) 839 



MMCs @ IAXO 

  maXs-20 detector: 
• 32 readout channel 
• ∆EFWHM = 2 eV 
• 2 × 2 mm2 

• 64 pixels 
 

Allow to investigate fine structures in the spectrum  
originating from processes involving electrons,  
bremsstrahlung, Compton and axio-recombination 

I. Irastorza IAXO
 LoI CERN

  2013 

gae = 10-13  
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D. Hengstler et al., Physica Spripta T166 (2015) 014054 
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