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Motivation

Lack of an efficient photodetector
for itinerant microwave photons

\_/ But there's progress!

) ] e.g., Inomata et al., Nature
Applications: Comm. 7, 12303 (2016)

* guantum computing/communication protocols
Examples: Govenius et al., PRA 92, 042305 (2015)
& references therein.

* quantum thermodynamics
J. P. Pekola, Nature Phys. 11, 118 (2015).

* photon correlation measurements

da Silva et al. PRA 82, 043804 (2010).
Bozyigit et al., Nat. Phys. 7, 154 (2011).
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Examples: Govenius et al., PRA 92, 042305 (2015) Can we use calorimetry?
& references therein.

Good review on THz calorimeters:
B. Karasik et al.,
IEEE Trans. Terahertz Sci. 1, 97 (2011)

* quantum thermodynamics
J. P. Pekola, Nature Phys. 11, 118 (2015).

* photon correlation measurements T(t)
da Silva et al. PRA 82, 043804 (2010).
Bozyigit et al., Nat. Phys. 7, 154 (2011). AN AE=h x 23 THz = 15 zJ
in
Santavicca et al., APL 96, 083505 (2010).
% C Karasik et al., APL 101, 052601 (2012).
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Outline

Principle of operation (“linear response”)

Electrothermal nonlinearity
Detection of zJ pulses

(Noise equivalent power)
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Can we use calorimetry?

Good review on THz calorimeters:
B. Karasik et al.,
IEEE Trans. Terahertz Sci. 1, 97 (2011)

AE =h x 23 THz = 15 zJ
in
Santavicca et al., APL 96, 083505 (2010).
Karasik et al., APL 101, 052601 (2012).

Ours: 200 X h x 8.4 GHz :1)

=-110dBm X 100 ns
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Principle of operation
8 GHz microwave power - T, — 750 MHz electrical output
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Principle of operation
8 GHz microwave power - T, — 750 MHz electrical output
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Principle of operation
8 GHz microwave power - T, — 750 MHz electrical output

4
long SNS as absorber e
Nahum and Martinis,

APL 63, 3075 (1993) Te = SNS inductance

Theory: Giazotto et al.,
APL 92, 162507 (2008).

Alternative: T, — SIN resistance + RF readout

Schmidt, Yung and Cleland, APL 83, 1002 (2003).
Gasparinetti et al., Phys. Rev. Appl. 3, 014007 (2015)
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Principle of operation
8 GHz microwave power - T, — 750 MHz electrical output
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Electrothermal non-linearity

: probe out
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Electrothermal non-linearity @” Vs
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Threshold detection WW
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Summary m\vgr%v;mm

Details in Govenius et al., PRL 117, 030802 (2016).
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