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Transition Edge Sensors (TESs) are very sensitive thermometers which operate at mK temperatures and, 
coupled to a suitable absorber, are used in a wide range of experiments as radiation detectors or even particle 
detectors in applications from astrophysics to material science. With a suitable tuning of the coupling to a 
thermal bath, they can operate as microcalorimeters (single photon spectroscopy) or as bolometers (radiation 
integration). 

Within the context of ATHENA, the next ESA’s X-ray telescope to be launched by 2031 to address the hot and 
energetic Universe, our group is developing microcalorimeters with TESs based on Mo/Au proximity bilayers 
coupled to Gold/Bismuth absorbers tuned to soft X-rays in the 1-10keV band. 

In a proximity bilayer, a normal metal is deposited on a superconductor reducing in this way the Tc of the 
superconductor. With a suitable combination of thicknesses, the Tc of the bilayer can be tuned to the desired 
value, which for X-ray detection is around 100mK. This is achieved in our Mo/Au TESs with 45nm of Mo and 
265 of Au. We have optimized the fabrication process for single pixels on 4” wafers.  The full characterization 
of the devices is performed with a dilution refrigerator operated at mK temperatures by measuring IV curves, 
complex impedance and noise under DC polarization. In addition, we have incorporated a Fe55 X-ray source 
in our set-up obtaining calibration X-ray spectra for the first time in Spain with this type of sensors obtaining 
unprecedented energy resolution. Finally, we are also investigating the transition mechanism in TESs with 
studies of the R(T,I,B) surface, which may allow to identify and control sources of the so called excess noise 
and improve their performance. 

 

 
 

 
 


