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Optically-pumped magnetometers (OPMs) are sensors that use laser excitation of atomic
vapors to make extremely sensitive measurements of magnetic fields. These devices have
many applications, ranging from biomedicine (brain imaging) to space exploration
(https://solarsystem.nasa.gov/missions/cassini-hds/mission/spacecraft/cassini-
orbiter/magnetometer/). An intriguing problem is the role of quantum noise (both atomic and
optical) in determining the sensitivity of these instruments [1]. Here we study the possibility
to operate OPMs beyond the shot noise limit of sensitivity, using squeezed light to reduce the
optical quantum noise [2,3].

Possible masters projects:

1) (experimental) improvements in the vapor control system, to allow experiments with
higher vapor densities and thus better sensitivities. Studies of the interaction of optical
quantum noise with atomic quantum noise in OPMs for dc and radio-frequency
magnetometry.

2) (experimental) contributions to the development of a next-generation light squeezer.
Nonlinear optics, cavity enhancement, squeezing by parametric amplification.
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Additional information:
* Required skills: Experimental experience is desirable but not absolutely required. Hard
working, good knowledge of optics, quantum optics and laser principles.
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