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• EIT-based Quantum memory for 
coherent single sideband modulation

• EIT and multilevel structure

• Squeezed light at 852 nm

• Mapping photonic entanglement
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Quantum Quantum Memory with Cs vaporsMemory with Cs vapors

Cs vapor, D2 line at 852nm • Paraffin coated cell, room T 
• Magnetic shield with a set of coils 

(~1 to 3 Gauss at 10-3)
• T2 ~ 200 �s (measured by RMO)



«« SignalSignal »» = Single = Single Sideband Sideband ModulationModulation

EO modulators

• Easy to use  : Single 
sideband or double 

• Carrier of orthogonal 
polarization , which provides 
a phase reference



EIT EIT Window Window : Position : Position and Widthand Width

• Width given by control 
power

• EIT window position can be 
adjusted

2 fLamor

2 fLamor

SignalControl

Signal frequency (MHz)

Si
gn

al
 T

ra
ns

m
is

si
on

Pcontrole=15 mW



Experimental SetupExperimental Setup



Experimental ResultsExperimental Results

Retrieval efficiency

J. Cviklinski et al., “Reversible quantum interface 
for tunable single sideband modulation”,
Phys. Rev. Lett. 101, 133601 (2008)

Phase coherence

• Input phase retrieved
•Phase shift accumulated during 
storage due to non-perfect two-

photon resonance

• 20% for short time



Single Sideband Single Sideband vs vs DoubleDouble

Double SideBand (Ω = 400 kHz)

Single SideBand (Ω = 1,25 MHz)

• EIT window 
position matched to 
the frequency of the 

signal



A quantum memoryA quantum memory

J. Cviklinski et al., “Reversible quantum interface 
for tunable single sideband modulation”,
Phys. Rev. Lett. 101, 133601 (2008)

• Green line: T=0.02 (10% amplitude efficiency), 
V=1.01 (2% excess noise) -> limit of the quantum 
domain

• Red point: T=0.08 (21% amplitude efficiency), but 
large excess noise (> 10%), not in the quantum 
domain

Νο εξχεσσ νοισε,
παρτιαλ τρανσμισσιον



EIT and multilevel structure in Cs DEIT and multilevel structure in Cs D22 lineline

T= 1K T= 29K

T= 311K
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No effect for cold atoms
Red : 3 level

Blue : 6 levels



EIT: experiment/theory in vaporEIT: experiment/theory in vapor

g gg

Need to include a partial effective cooling: velocity-selective optical pumping



Squeezing at Squeezing at 852 nm (852 nm (Cs Cs DD22 line)line)



Squeezing ResultsSqueezing Results

• 3dB down to 50 kHz
• In progress : storage of 

squeezed state in Cs vapor

S. Burks et al., “Squeezed light at the D2 cesium line for 
atomic memories”, Opt. Express 17, 3777 (2008)



Mapping Mapping Bipartite Bipartite Entanglement Into and Entanglement Into and OutOut

Idea

How to generate CV entanglement ?

Cavity

Squeezed light

= entanglement 
between symetric 

sidebands



New Cold New Cold Atom SetupAtom Setup

• 109 atoms
• Glass chamber to decrease 

residual magnetic fields
• Quasi-2D MOT for large OD
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