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}Quantum information processing and computation. 

}Many different technologies  

} Ion computing 

}Cavity QED 

}Quantum dots 

}Superconducting qubitsé 

}Our approach: Photonic states  

}Photons are fast, robust. 

}Existing optical channels for communication. 
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Rydberg atoms 

}Rydberg atoms  : principal quantum number n>>1 
} Long lifetimes (~100µs) 

} Static polarizability (  θn*7) sensitive to DC fields 

} Large dipoles Ÿ Long distance Van-der-Waals interactions (r ~ 5µm) 

} Energy shift of Rydberg level  θC6/r
6 (  θn*11) 
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}Dudin et al, Science 336, 887 (2012) 

}Peyronel et al, Nature 488, 57 (2012) 

}Maxwell et al, PRl 110, 103001 (2013) 

}Transistors 

}H. Gorniaczyk, PRL 113, 053601 (2014).  

}D. Tiarks et.al. PRL 113, 053602 (2014) 

}Attractive photons (off-resonance): 

}Parigi et al, PRL 109, 233602 (2012) (IOGS) 

}Firstenberg et al, Nature 502, 71 (2013) 
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