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SIMP: Single Microwave Photon detection

Development of single microwave photon counter (10-100 GHz) with two technologies:
|. Current biased Josephson Junction (LNF Salerno, CNR-IFN)
2. Transition Edge Sensor (INFN-Pi, CNR Nano-NEST, TIFPA, INRIM)
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CURRENT BIASED JOSEPHSON JUNCTION
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/Josephson equations\

Current flowing in the junction

I =1.siny
Voltage at th%j/unztiion
P
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2e dt

Phase difference across the junction
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Quantum Behaviour
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Preliminary test of Al Josephson Junctions at LNF
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escape probabilities at different temperatures

Attempting an interpretation including thermal
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LNF Dilution Refrigerator For RF Measurements
[ g e

Sample holder for RF chip \
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Sumitomo PT 1.5 W at 42 K Y | i
Cooldown time (with LN) 2 days - ey oo %
Base temperature (measured) 8.5 mk o i 04 1 p— :' SR . i
Cooling power at 100 mK 450 puWV (up to 700 puW with a i T scvmene E gl?l; E i
(measured) new pumping system) o N e
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Next goal is to reproduce the results
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Chen et al. PRL 107,217401 (2011)
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Transmission Line terminated with
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Transition Edge Sensors for 30-100 GHz
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TES Films with 40 mK T,

NRIM Bilayer Ti(1 | nm) Au(27 nm) @ Bilayer Al(10-20 nm) Cu(10-15 nm)
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TES Nanowire

NRIM
7=

i E‘é’//
HNRIM -

DI RICERCA METROLOGICA Ti/Au nanowires

Lenght -2 pm
Width 150-300 nm
tAL 27 nm

tTi Il nm

CHIP (4 mm x 4 mm) with 12 devices

Nanowire characterization underway
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Characterization Of TES Nanowire

Trento Institute for

Chip in preparation with nanowires for TES Funcamentl Physics NRiM
biaS and readout With SQUID DI RICERCA METROLOGICA
TIFPA Dilution Refrigerator

Mi \ vouf
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Roias g dc SQUID
Rres
<7 Rpias¢<Rres

INRIM Adiabatic Demagnetization Refrigerator (30 mK)
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Incoming photon
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Fabrication of finline prototype underway

Field collected on the finline
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Related Projects

FET OPEN Network of N interacting superconducting qubits ATTRACT (a) SQUIPT readout
SUPERGALAX 7 T Converse suearae e
CNR (IT, PI, exp) I Ao, INFN Pi
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Single microwave photon resonator Detector
KIT (DE, exp) with frequency ® ® Magnetic e L
S; S Ay A >>A
Leibniz IPHT (DE, exp) field eo — .
RUB (DE theory) ATTRALCT
LU (UK, theory) Measure a shift of cavity resonance Phys. Rev. Appl. 9, 054027 (2018)
peak (Stark shift) when there’s a
photon
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Conclusion

"  Work is proceeding fast both for TES and CBJ]

= |n the coming months we expect to:
|. Couple nanowire to a SQUID

2. Couple TES in waveguide and start photon-counting experiments

3. Improve Tc of nanowires

|. Complete RF setup of dilution refrigerator

2. Start RF test on TL+]] device

3. Improve simulation for selection of device parameters

Thank You!
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hermal activation process
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/ Macroscopic quantum tunneling
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