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How single photonTES detector works 

High quality film with  steep superconducting to normal transition
snapshot from LTD-10 conference, Genova, 2003. ltd-10.ge.infn.it

Ir-Au

http://ltd-10.ge.infn.it
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History

Clarcke et al. 1977
NEP  10-13 – 10-12 W/Hz
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In Italy ….
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Configurations

Anti coincidence Xray  
Space Telescope ATHENA

Re-Crystal TES microcalorimeter 
 for Re-187 beta decay 

Presently changed to gold 
absorber  for Ho-163  

(ERC- HOLMES)

Simple Ir TES on suspended 
membrane
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TES noise spectra

Ideal spectrum

“Excess” noise spectrum
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High Energy Photons

B.L. Zink egal APPLIED PHYSICS LETRS 89, 124101 2006 
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Soft X-ray Photons

Courtesy of S.Bandler GSFC NASA 
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Courtesy of S.Bandler GSFC NASA 

Soft X-ray Photon
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Soft x-ray Photon Resolution



F.Gatti - University and INFN of Genova                                               from Genova, 17 Jul. 2017

Blue Light TES SPD
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1550 nm TES SPD
M.Rajteri et , INRIM Torino
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Antenna Coupled TES

Wide Band Antenna Coupled TES Bolometer 

A. Lee, UCB, “Workshop CMB from Space” Tokyo 12 Dec 15 
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Microwave Antenna Coupled Bolometer

A. Lee, UCB, “Workshop CMB from Space” Tokyo 12 Dec 15 
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CMB in Italy - TES SW bolometer for the LSPE 
ballon borne CMB polarisation
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Large Array



F.Gatti - University and INFN of Genova                                               from Genova, 17 Jul. 2017

The NEP Challenge

BLIP – CMB Space

BLIP – CMB Space

BLIP – CMB Ground
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Towards  Single Photon @  100 GHz
Santavicca .. Frunzio…et al



F.Gatti - University and INFN of Genova                                               from Genova, 17 Jul. 2017

 Micro/nano structured TES matched with 
the antenna like this…
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Conclusions
• TES is a well known and high level of readiness 

technology.  

• TES detector performance driven by the science and  
technology case: Xray, CMB, DM, 2β decay, metrology, 
analysis tools… 

• IR light TES (and other SSPDs) at 1550 driven by quantum 
optics, free space communications, quantum 
cryptography  

• Axion Searches with Single Photon Detection in GHz Band 
opens a new and big challenge … “No risk, no Fun”


