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Cold atoms as force sensors

Casimir-Polder potential Overview

Passive stability Purpose

Since environmental noise is dominated by
low frequencies, eliminating resonances in
this regime greatly improves performance

* We developed' an alternative to commercial
external cavity diode laser (ECDL) systems which
offers simple assembly, lower cost, and superior

Casimir-type forces arise from vacuum
fluctuations in the background
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transition at 689nm, and is amenable to both running linewidth (observation time:.|lms) for our frequency (kHz) * Magnetic field profile is easily tunable * Only requires twice as much laser intensity

689nm “clock’ laser with a 10cm cavity length. as traditional wire-wound slowers.

magneto-optical and dipole trapping. Ve have
developed an in-house ultrastable diode laser;
completion of the required laser systems and a
vacuum system design are in progress.

* Housing machined from high magnetic
permeability cast iron to shield the rest
of the vacuum system from powerful

magnetic fields.
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Strontium: advantages and challenges Vacuum system

Required Laser Systems
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* Four laser systems at very
different wavelengths are required e Strontium’s low vapor pressure means we must heat
it to several hundred degrees Celsius to obtain a gas

4.5” spherical octagon
(for optical access to
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