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Temperature-to-phase conversion: principle
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Temperature-to-phase conversion: principle

Assumptions:
« Short (A< AD/L?) SNS JJ junctions:
« Drastic reduction of detector volume V
()] « Known analytical solutions for | and DOS
ext .
« Enhanced response in the readout JJ
* Fluxoid quantization

read-out
- Qg+ @, =21 X 4 2km
D
Andreev Mirror: A> A Good acoupling with radiation when:
Heat is confined in the detector region 28gap
Appl. Phys. Lett. 63, 3075 (1993) v > P
where the wire energy gap is
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Temperature-to-phase conversion: model
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Temperature-to-phase conversion: model
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«  For a>>1, phase drop will occur Gapped metal (¢ = 0)
predominantly across read-out JJ

* For a<<l, phase drop will occur _
predominantly across detector JJ Gapless metal (¢ = )
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Temperature-to-phase conversion: SQUIPT response
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Absorption of a photon: Different o

reduction of tunneling current selection_of operation voltage
Phys. Rev. Appl. 9, 054027 (2018)
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Temperature-to-phase conversion: thermometer

Current Transfer function Temperature noise per unit of bandwidth
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Low frequency current noise
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Temperature-to-phase conversion: calorimeter

Energy required to change T, in the detection junction:

5U(Te; Tbath ) = 5Qd(Te: Tbath) + 5Wd(Ter Tbath) + SWT(Tbath)
0Q: heat of quasiparticles OW: work to change phase difference

Total electron heat capacity
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Temperature-to-phase conversion: calorimeter

e-ph relaxation haltime
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Resolving power > 100 for frequencies above 100GHz at 10mK

Suited for microwave and Far InfraRed single-photon detection ppq rev. appl. 9, 054027 (2018)

5/30/2018 14th Pisa Meeting on Advanced Detectors 10



Temperature-to-phase conversion: bolometer
energy balance equation
Popt + Q.g(il;?h(Te: Tpatn) =0
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noise equivalent power

SQUIPT
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NEP - \/4kBTbatthOt Total
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Gtot Qe—ph
T,
NEP below 10-22WHz-1/2 at 50mK Phys. Rev. Appl. 9, 054027 (2018)

5/30/2018 14th Pisa Meeting on Advanced Detectors 11



Temperature-to-phase conversion: performances

T-to-¢ conversion due to kinetic inductance changes & SQUIPT spectroscopy

Thermal sensitivity amplified by small thermal capacity (superconductivity & small
volume)

As electron thermometer: sensitivity up to tens of nK/Hz'? tunable with ® in the
10mK...1K temperature range

Calorimetric mode: resolving power hv/6E > 102 for 50GHz...10THz photons
Bolometric mode: NEP ~ 10-22 W/Hz"2 below 50 mK

Attractive as MW and FIR radiation detector for open problems in
astrophysics & quantum electronic circuits
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