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Atomic sensors
Atomic clocks

J. Ye Group website

Atom interferometers

APS/Carin Cain

Free-space inertial sensors: 

 Gravity sensors (gravity field monitoring)
 Inertial measurements for navigation
 Precision measurements (EP, GW detection)

Time keeping for: 

 Define unit of time: second
 Communication and GPS positioning
 Many-body physics
 Search for dark matter

Optical magnetometers

Romalis Group Webpage

 Biological and medical sensing
 New interest for fundamental research (HEP)
 Room temperature operation!

GNOME Collaboration
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Atomic clocks Atom interferometers

Optical magnetometers
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Quantum advantage has been demonstrated
by the LIGO collaboration (optical interferometer)
in 2019.

It increased the detection rate by up to 50%!

Non-classical (squeezed) light as input. 
Has quantum advantage been used in atomic 
sensors?
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Long-Term Quantum Memory

Entanglement Source

Entanglement Swapping Station

Planned
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LIQuIDNet: Long Island Quantum Information Distribution Network
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arxiv:2101.12742 (New version coming soon)
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First clear path: 
Entangled Multiplexed Magnetometer
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Pioneering work by J. Kimble:

K.S. Choi et. al. Entanglement of spin waves among four quantum memories, Nature 468 18 412-416 (2010).

Y.-F. Pu, et. al. Experimental realization of a multiplexed q. memory with 225 
individually accessible memory cells, Nature Communications 15359 (2017).
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First step: tailoring the memory to be a magnetometer

1 2 3

4 5 6

Standard Optical Magnetometer:

EIT Magnetometer:

V. I. Yudin, et. al. Vector magnetometry based on EIT in linearly polarized light, Phys. Rev. A 82 033807 (2010).
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