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Conveners: Alex Sushkov, Andy Geraci
Speakers: Bradford Welliver, Jianjie Zhang, Benjamin Schmidt, Chloe Lohmeyer, 
Deniz Aybas, Derek Kimball, Tim Kovachy, Akash Dixit, William Terrano, Swati Singh, 
Nader Mirabolfathi, Andrew Sonnenschein, Yonatan Kahn, Kelly Backes
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Quantum Sensors – BRN Priority Research Directions

Four Priority Research Directions: 

Backaction-evading quantum upconverters operating below the 
Standard Quantum Limit (SQL) from 1 peV to 1 eV

Qubit-based quantum non-
demolition (QND) photon 
counters from 5 to
30 GHz (20eV to 120eV)

Qubit-based pair-breaking photon 
counters above 30 GHz (120eV)

Opto-mechanical quantum sensors 
for DM experiments



Quantum Sensors – BRN Priority Research Directions

Four Priority Research Directions: 

Spin-based sensors for the QCD axion, axion-like particles, and 
wave-like dark matter

Atomic clocks and interferometers to search for gravitational 
waves, wave-like DM, and other new physics

Technology for EDM searches

Entanglement as a resource for quantum sensors such as clocks 
and magnetometers



Quantum Sensors – BRN Priority Research Directions

Four Priority Research Directions: 

Superconducting nanowire single-photon detectors (SNSPDs)

Bolometer detectors: Transition-edge sensor (TES) or kinetic 
inducance detector (KID) devices



Quantum Sensors – BRN Priority Research Directions

Four Priority Research Directions: 

High-Q electromagnetic resonators and supporting technologies

Optimized materials for quantum sensing

Atomic/Molecular/Optical and Nuclear-Spin based methods and 
enabling technologies

Optimized quantum sensing algorithms
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CPAD 2021 Early career
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