Tuning laser intracavity dispersion: switching from

vibration insensitive laser to the cavity length
enhanced sensitivity.
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Dispersive cavity response
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Dispersive cavity response
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Cavity response enhanced if ny < 1 i.e. under the fast light condition

Shabhriar et al., PRA 75, 053807 (2007)
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EIT - slow light
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N-bar with four-wave mixing - fast and with gain
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N-bar with Doppler averaging
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N-bar levels and fields diagram
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Setup and measured pulling fact
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Gyro beatnote spectrum vs. empty cavity offset
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Cavity response in fast, slow, and super slow regimes
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Beatnote map with “high” pulling factor

Date:20180611, Index:01404
Gyro beatnote spectrum vs. empty cavity offset
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Beatnote map with “high” pulling factor

Max Amplitude of Generation, Map
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Beatnote map with “high” pulling factor

Date:20180611, Index:01404
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Beatnote map with “high” pulling factor
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Confidence in “high” and “low” pulling factors
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Pulling factor vs power

Temperature 100°C, Powerpy /Powerp, = 3/2
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Pulling factor vs temperature

Total power 82 mW, Powerpq /Powerp, = 2/1
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Pulling factor vs detuning dependence
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@ Region 1: Pulling factor < 1 (no discontinuities), high laser output
@ Region 2: Large pulling > 1
@ Region 3 (middle): vibration free regime
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Laser insensitivity to cavity motion
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Beatnotes width comparison
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C. Henry, IEEE Journal of Quantum Electronics 18, 259 (1982).
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People
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Summary

@ We obtained enhanced cavity response as
high 108 and potentially reached oo

@ Under certain condition the laser output does
not depend on cavity length, i.e. we have
vibration insensitive laser

Savannah L. Cuozzo, Eugeniy E. Mikhailov,
"Dispersion enhanced laser frequency sensitivity
and stability", arXiv:1812.08260, (2018).
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