
…TESs development @INRiM 
for PTOLEMY project

Genova, 21st November 2024Federico Malnati1,2, Carlo Pepe1

(1) (2)

A very fast recap about…



2

F. Malnati – TESs development @INRiM for PTOLEMY project 

Our group at INRiM

Researcher

Mauro Rajteri

Researcher

Eugenio 
Monticone

PhD student

Hobey Garrone

Research fellow

Carlo Pepe

PhD student

Federico 
Malnati

Turin Pavia

Florence

Italy’s National Metrology Institute in Turin

Matera

Innovative Cryogenic Detectors Laboratory

Genova



3

F. Malnati – TESs development @INRiM for PTOLEMY project 

INRiM facilities for TESs

Sputtering of Nb, Al films

Thermal evaporation of Au ,Ti. 
Depositions in rapid sequence.

Fabrication
Characterization

ADR cryostat
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INRiM role in PTOLEMY

Target

RF

EM Filter

Microcalorimeter

Graphene
Monoatomic T storage

RF antenna
Measure of K and K⟂

Dynamic EM Filter
Particle selector

Calorimeter
TES provide a differential E 

measurement

KL
Is reduced arround few eV18.6 kV

𝐸𝑇𝑜𝑡𝑎𝑙 = 𝑞 𝑉𝑇𝐸𝑆 − 𝑉𝑇𝑎𝑟𝑔𝑒𝑡 + 𝐸𝑅𝐹𝑐𝑜𝑟𝑟 + 𝐸𝑐𝑎𝑙

Andi Tan
(Princeton)

Goal  ΔEe = 50 meV @10 eV 
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Transition-Edge Sensors

• TES: detector that exploit the strongly temperature-dependent resistance of the 
superconducting phase transition occurring at critical temperature Tc

✓ Efficiency

✓ ΔE

✓ PNR

✓ Dark count

98%

0.067 eV

>50

< 10-3 Hz
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Fukuda et al. (2011)

Hattori et al. (2022)

Xu et al. (2024)

Manenti et al. (2015)
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TES working principle

Electrothermal Feedback (Irwin, 1995) 
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TES working principle

Electrothermal Feedback (Irwin, 1995) 
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Some Figures of Merit
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Energy resolution:

Saturation energy:

Best result @INRIM  ΔEe = 48 meV @1540 nm
(20 x 20) µm2
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Next talk: Dr. Benedetta Corcione

…future steps about electrons 
detection using TESs
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