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Principle : Towards efficient photon-photon interactions

Rydberg EIT + Cavity —) Efficient and deterministic
No Rydberg : photon-photon interactions
WA Blockade sphere Control beam:

Outlook :

- Flying Schrodinger’s cat states

- Two-photon control-Z gate

- Strongly interacting quantum fluid of photons
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Collective effect produces Enhance the nonlinearity
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Experimental setup . producing a small cold atom cloud in cavity

2D MOT Optical
Optical conveyor = 3D MOT = conveyor belt
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Observing cavity Rydberg EIT

3 cavities In vacuum

Translation stages

Science
Mirrors of blue cavity
cavities mirrors
$ &
Enhance control Finesse at 795 nm :
laser power to allow  F=700
higher-energy Input-output coupler :

Rydberg states Transmission T = 0.8 %

Pz COLLEGE
¥ DE FRANCE
1530 ———

Atoms-cavity coupling and
Cavity Rydberg EIT

Ir>
100S Probing cavity transmission :
- With atoms : Vacuum Rabi splitting
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Observing the nonlinearity

Saturation of transmission
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=== Nonlinearity at

the single photon level

Sébastien Garcia | 16-Nov-20 | 5



