
Bolometrics

Danilo Angelone - Università degli Studi di Roma "La Sapienza"  
Lex Millins - University of Birmingham and Rutherford Appleton laboratory

CUPID’s Li MoO  crystal calibration100
2 4



Search for 0𝛎𝛃𝛃 decay of Te:

Qββ ~ 2527.52 keV 
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•
Array of 988 TeO  crystals operated 
as cryogenic bolometers:


Total mass: 742 kg,

Isotopic mass: 206 kg 

Temperature ~ 10 mK 
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Cuore Upgrade with Particle IDentification

•
New crystals: Li MoO  Instead of TeO
New Total mass: 450 kg, New isotopic mass 250 kg
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Cuore Upgrade with Particle IDentification

•
Cryogenic detection technique (~10 mK)


Highter isotopic mass (206 kg  250 kg)


Alpha background rejection with light detectors 

→Sensitivity: S0ν ∝
M ⋅ T

B ⋅ ΔE
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•

Neutron Trasmutation Doped (NTD)

Doped semiconductors close to the Metal to Insulator Transition (MIT)


At low temperatures (< ~10 K), the resistivity is given by: 


       depends on the doping level. ρ(T) = ρ0exp ( T0

T ) → T0, ρ0

ΔV = I ⋅ ΔR ≃ I
∂R
∂T

⋅ ΔTΔV
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•

Neutron Trasmutation Doped (NTD)

VNTD =
V+

bsl − V−
bsl

2 ⋅ G

I =
Vbias − VNTD

2 ⋅ RL

A ∝
ΔT
T

⋅ VNTD
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•

Experimental setup
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•

Experimental setup
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Li MoO  Load Curve100
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https://doi.org/10.1016/j.nima.2021.165451
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Li MoO  Load Curve100
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https://www.sciencedirect.com/journal/nuclear-instruments-and-methods-in-physics-research-section-a-accelerators-spectrometers-detectors-and-associated-equipment/vol/1008/suppl/C
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Ge Light Detector Load Curve
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•

Calibration process: stabilisation

4 runs of approximately 24h were taken


Pulses are made applying 3.5 V across a resistor

Baseline increase Lower amplitude

In order to Calibrate the amplitude 

need to be stabilised
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•

Calibration process: stabilisation
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•
Known radioactive decays from a Th source are used to calibrate the energy response of the 
detector


A linear energy calibration is performed using the 2615 keV peak from Tl


The spectrum is cleaned using data quality cuts requiring no pile up, a cut on rise time and decay 
time of the pulse

232

208

Phys.Rev.C 93 (2016) 4, 045503
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Calibration process: calibration
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https://arxiv.org/pdf/1601.01334.pdf
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Calibration process: calibration

208Tl

228Ac
e+e− / 208Tl
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• 208Tl

Calibration process: calibration
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•

Summary

We have found the optimum working point for an LMO crystal and light 
detector


We have stabilised the amplitude of the signal to correct for variations in 
temperature over the course of a run


We have performed a successful calibration, using the 2615 keV Tl-208 peak in 
the Th-232 decay chain and resolved multiple peaks in the spectrum
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Thank you for  
your attention
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Stay tuned

Wine so serious?


