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Why Twin Beams?

» BEC experiments need precise
spin readout

» Can we improve absorption
imaging of ultra cold atomse

» Better than shot noise limite

» Four Wave Mixing (FWM)
generates quanfum-
correlated light
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Four-Wave Mixing in Sodium Vapor

» Nonlinear FWM in sodium

generates entangled beams 23Na
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» 2 pump photons in, probbe and
conjugate out

» Sodium has a simple energy level
stfructure
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Figure: Energy level diagram illustrating the four-wave mixing (FWM)
process.



Experimental Apparatus

» Custom built cell

» Stainless steel body with
sapphire windows

» Vacuum-sealed sodium
reservoir prevents
contfamination
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Goals

» Generate correlated twin o W
ceams at 587 nm t L T

» Enable squeezed light
probing for ultracold spin
systems
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» Big picture: better , W . ¥ A
guantum sensing for cold e Y
atom physics e 3 S




Next Steps

» Observe twin beams

» Optimize temperature, angle,
and beam size to maximize
squeezing

» Measure squeezing using
custom detector




QUESTIONS?
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