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* Single-photon microwave detector
— Quantum computing, cQED, QKD , photon

. [K. Inomata et al., Nat. Commun. 7, 12303 (2016)][A. Narla et al., PRX 6, 031036 (2016)]
cou ntl ng [J.-C- Besse et al., PRX 8, 021003 (2018)] [S. Kono et al., Nat. Phys. (2018)]

* Single-photon microwave calorimeter

— Quantum thermodynamics, spectral analysis

e Ultrasensitive microwave/THz detector for

existing applications Thermal detector

— THz cameras, cosmic radiation

[J. P. Pekola, Nature Phys. 11, 118 (2015); Govenius et al., PRA 92, 042305 (2015) & references therein] 3
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— Quantum computing,

[K. Inomata e Nat.

COUNtING || ¢ pecse §

[J. P. Pekola, Nature Phys. 11, 118 (2015); Govenius et al., PRA 92, 042305 (2015) & references therein] 4
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Calorimetry
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Previous achievements: Our results:

AE = h x 23 THz = 15 7] AE =200 X h X 8.4 GHz = 1.1 7] = 7 meV

[Santavicca et al., APL 96, 083505 (2010)] [J. Govenius et al., Phys. Rev. Lett. 117, 030802 (2016)]
[Karasik et al., APL 101, 052601 (2012)] NOT DISCUSSED FURTHER

see also: [Echternach et al., Nat. Astron. 2, 90 (2018)] for 1.5 THz single-photon detection
[Review: B. Karasik et al., IEE Trans. Terahertz Sci. 1, 97 (2011)]
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AT(H) = P(t)/G  T(t) * Measure T(t) in real time
®_ and deduct the power

* NEP gives the detector
noise in units of input
power

THERMAL FLUCTUATIONS

NEP > \/4kgT2G

Previous achievements (TES): Our result:

NEP ~ 3 x 1071° W/vVHz NEP ~ 2 x 1072° W/vVHz

[Suzuki et al., IEEE Trans. Terahertz Sci. 4, 171 (2014)] [Kokkoniemi et al., arXiv:1806.09397 (2018)]
[Karasik et al., APL 98, 193503 (2011)] LET US TALK ABOUT THIS MORE!

[see also: Komiyama et al., Nature 403, 405 (2000); Echternach et al., Appl. Phys. Lett. 103, 053510 (2013)]
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[J. Govenius et al., Phys. Rev. Lett. 117, 030802 (2016)]
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long SNS as absorber k probe in PP
Nahum and Martinis,

T — 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)

APL 63, 3075 (1993)

[see also K. Viisanen et al. New
J. Phys. 17, 055014 (2015)] g
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[J. Govenius et al., Phys. Rev. Lett. 117, 030802 (2016)]
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P, heat in

— fn =8.4GHz 1 I
long SNS as absorber k
Nahum and Martinis,
APL 63, 3075 (1993)

---------------------------

T — 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) [see also K. Viisanen et al. New

J. Phys. 17, 055014 (2015)] o
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[J. Govenius et al., Phys. Rev. Lett. 117, 030802 (2016)]
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NEP > /4kgT?2G ~ 1.2 x 1072° W/V/Hz

[c.f. Partanen et al., Nat. Phys. 12, 460 (2016)]
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A' Measurements with JPA
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[Kokkoniemi et al., arXiv:1806.09397 (2018)]
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* Bolometer with NEP = 20 zZW/VHz @ 7 = 1 ms
(NEP = 60 zW/VvHz @ 7 = 30 us)
* Preliminary results with graphene

Bolometer team

J. Govenius, R. Lake, J.-P. Girard > JPA team
R. Kokkoniemi, V. Vesterinen, V. Vesterinen, S. Simbierowicz,
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