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Final report has not been posted yet.  Contact me if you want the pre-printing version.





Timeline



























Single photon device

The End







20K. Zurek



Calorimetry

21Graphics from Gastaldo



Double-beta decays
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Standard physics 
(measured)

New physics  
(to be discovered)



CUORE (heat) bolometer
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CUORE with heat & light bolometer (CUPID/CALDER…)
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To distinguish ββ decays from backgrounds

• TeO2, Zn82Se, Li2100MoO4 
• Cherenkov or Scint. light

K. Schaeffner et al, Astrop. Phys. 69, 30 (2015)
W-TES

arXiv:1711.036
Au/Ir/Au trilayers and Ir/Pt bilayers TES development CALDER: Kinetic Inductance Detectors (KIDs)

arXiv:1801.08403



Kinetic Inductance Detectors (KIDs)
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Nature 425, 817–821 (2003)

a. photon breaks up Cooper pairs

b. quasiparticles cause increase in  

 inductance LS and Rs; LC increases

c. LC increase causes shift and  

 broadening in resonance

d. causes change in the phase of probe


M. Vignati @TAUP 2017



Measuring the neutrino mass (via β-decay kinematics)
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Courtesy	of	H.	Robertson



Measuring the neutrino mass (via β-decay kinematics)
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Metallic Magnetic Calorimeters (MMC)
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ECHO - EC in 163Ho
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QEC=2.83 keV

ECHO-1k

First calorimetric OI-line measurement



Neutrino sources
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1.95 K (~10-4 to 10-6 eV)



Graphene
• Symmetry structure leads to overlap points  

(Dirac point) where there is no band gap 

M. Lisanti
Quora

arXiv:1606.08849



Graphene FET
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Sigma-Aldrich website

F. Schedin et al., Nat. Mater. 6, 652 (2007)

Sensitivity to singe e- at room temp.



Neutrino mass & relic neutrinos
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PTOLEMY	Collaboration,	S.	Betts	et	al.,	arXiv:1307.4738	(astro-ph)

Courtesy	of	C.	Tully

Relic	Neutrino	
Capture	on	
Tritium

arXiv:1606.08849



PTOLEMY
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Opportunity for low-background counting community: 14C background in graphene



Cryo-electronics

35E. Charbon

Classical interface to a quantum computer



QuRO
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H. Homulle 2018

QuRO: The first entirely cryogenic interface between silicon spin qubits 
and a programmable classical system

Opportunities for NP detector/CMOS designers to develop integrated 
cryo-electronics systems for future NISQ/QC, SC magnet controls and 

cryogenic fundamental symmetry experiments?


