Propagation of quantum optical fields under the conditions of

multi-photon resonances in a coherent atomic vapor
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Squeezed states of light
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Squeezed states of light

Coherent vacuum state
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Polarization self-rotation
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Squeezed vacuum state

Detection of squeezed vacuum
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Squeezed vacuum state

Detection of squeezed vacuum
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Squeezed vacuum state

Detection of squeezed vacuum
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Detection of squeezed vacuum
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Detection of squeezed vacuum

Squeezed vacuum state
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Beam splitter model
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Electromagnetically induced transparency (EIT)
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Previous experiment

The atoms: 8’Rb
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Sample data
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Experimental setup
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Experimental setup
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Experimental results

Noise power, dB

20

Teit = 25C, squeezed input

15+

10

(0)

— Shot noise
— Probe and control open
| ——Probe open, control closed
— Input squeezing
— Input antisqueezing

Detection frequency, MHz
+ Squeeze angle scan

20



Experimental results

Teit = 25C, squeezed input
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Experimental setup
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Noise power, dBm
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Improved setup
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Transmission

Experimental results
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Transmission
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Probing dense atomic media with noise
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“Fast” squeezing experiment motivation

Phys. Rev. Letters 86 (2001) 3925
A. Kuzmich et al., “Signal Velocity, Causality, and Quantum
Noise in Superluminal Light Pulse Propagation”

Journal of Optics 12 (2010) 104007
R. W. Boyd et al., “Noise properties of propagation through
slow- and fast-light media”
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Experimental setup

Squeezed vacuum state
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* Finish “fast” squeezing experiment

* Optical gyroscopes based on slow/fast light




Summary

Fully atomic generation and manipulation of
squeezing

~2 dB of noise suppression

It is important to keep the pump leakage as
small as possible

Can probe dense atomic media with noise

Demonstration of superluminal squeezing
propagation
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EIT effect

Consider a 3 level system with two optical fields:
 Weak probe field ¢
e Strong control field with the Rabi frequency (2




EIT effect

Consider a 3 level system with two optical fields:
 Weak probe field ¢
e Strong control field with the Rabi frequency (2

Electric susceptibility:
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Where D, - electric dipole moment
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y — atomic polarization decay rate
Yo - coherence decay rate



EIT effect

Electric susceptibility
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EIT effect

Electric susceptibility
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EIT effect

Electric susceptibility
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