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Sandia National Laboratories is a
multimission laboratory managed and
operated by National Technology &
Engineering Solutions of Sandia, LLC, a
wholly owned subsidiary of Honeywell
International Inc., for the U.S.
Department of Energy's National Nuclear
Security Administration under contract
DE-NA0003525.
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3 Cool Things About
Quantum-Based Sensors



When do we need
accuracy and

precision?
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#1 Trapping Neutral Atoms with Light — Atom Trap Outside Optical Fiber

Red-detuned
Blue-detuned

Trapped Cs Atoms

Red-detuned + Blue-detuned = Purple trap potential
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Demonstrated two-color evanescent-field atom trapping using nanofibers (SNL Aug 2019)



Slowing (#2 Cooling) a Neutral Atom with Photons
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(r.lkC

Approaching Receding
observer hears observer hears
higher frequency lower frequency



Cool, Trap, Release, Repeat — SIGMA

Laser cool million atoms
Temp ,r,' 15 OK

Release atoms

Detect
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SIGMAs Interferometer with a Mi

• Laser cool million atoms
• Release atoms
• Interferometer pulse sequence
• Detect
• Recapture

Why is it an interferometer?
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SIGMAs Interferometer with 1 At• #3 Superposition

• Laser cool 1 atom
• Release atoms
• Interferometer pulse sequence
• Detect
• Recapture

Why is it an interferometer?
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