
2 hr 45m 3 hr 30m

two long days with detectors for astronomy, dark matter and 
neutrinos… and photo-detectors in genera: TES,SNSPDs, MKIDs

“Summary” : SC/Quantum detectors

J.Estrada (fnal)



Transition Edge Sensors for CMB 
going BIG!

T.Cecil



N.Kurinsky

TES in direct DM : going low!

large R&D effort exploring several options, 
impressive progress

4/26/2019     Noah Kurinsky

HVeV v2: Combining Lessons

• Used very thin Al backside grid, HVeV 1.5 QET design, no amorphous layer
- High efficiency, high electric fields; world record charge resolution (achieved 0.01 in short run)

• Still seeing some issues with sidewall trapping and incomplete neutralization
- We observe ~15% trapping

• Physics results from Nuclear Recoil calibration at TUNL and DM search at Northwestern 
coming soon!
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https://agenda.infn.it/event/15448/contributions/95710/



K. Karkare : Line Intensity Mapping (with MKIDs)



deployment in January 2020MKIDs

spectrograph on a chip!

E. Shirokoff



MKIDs for optical and near IR 
B. Mazin

20k channels of spectroscopy 
with R~10… at telescope

improving resolution

also for axion/dark photon



G. Cancelo  
electronics needed for these 
highly multiplexed arrays of 
MKIDs and TES 

J. Ouellet  
quantum devices (TWPA) to improve the 
performance of these highly multiplexed 
systems



A. Drilica-Wagner

non destructive readout with skipper-CCD could 
enhanced cosmological observations



snspd

M. Shaw started us on SNSPDs
Parameter SOA 2019 SOA 2016 Group
Efficiency 98% @ 1550 nm 93% @ 1550 

nm
NIST

Dark Counts < 1e-5 cps < 0.1 cps MIT
Energy 
Threshold

0.125 eV 0.250 eV NIST/JPL/MIT
Timing Jitter 2.7 ps 16 ps MIT/JPL/NIST
Active Area 0.92 mm2 0.058 mm2 NIST
Max Count Rate 1.2 Gcps 0.3 Gcps JPL
Pixel Count 1024 (32x32) 64 (8x8) NIST/JPL
Photon Number 
Resolution

1 from 2 or more 
w/ 95% 

None MIT
Operating Temp 4.3 K @ 1550 

nm
2.5 K @ 
1550nm

Single Quantum



perhaps these guys are having too much fun…



J.Chiles SNSPD+haloscope

large detectors 
low dark 
current!



I.Charaev 
the SNPD detectors for haloscope 
(impressive dark count rate!)



T.Polakovic SNSPDs in strong magnetic field

Developed a new technique for the fabrication of films 
that can operate in very high field.



V.Verma

astronomy 
in the plans



speeding up axion search
W. Chung

SC cavity could allow 
high B, in mixed state

!! 
df
dt
∼B4V 2C2QLTsyst

−2

YBCO tape cavity prototype tested



R.McDermott Josephson Photomultiplier (JPM)

High-fidelity
counter-based
QB measurement

Science 361, 
1239 (2018)



A. Dixit: qubits for single photon detection in Axion search.



Doug Pinckney : HeRALD 



Y.J.Kim 
dark matter search with atomic magnetometers

recently 
published 
constraints


