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Experimental Setup
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Atom trapping in 3D optical lattice:
e High trap frequencies (>100kHz) [7]
e Tight confinement (<15nm)

e Full control over the atomic position

Intra-cavity Sisyphus cooling: [6]
e Fast cooling close to the ground state
e Fluorescence imaging of the atom

Cavity parameters

Twi =4 ppm, Tm2=92 ppm, “single-sided”
Losses =7 ppm, F = 60000

(9, K, Kout, Y) =2m(7.8,2.5,2.3,3.0) MHz

Cooperativity C = g°/(2ky) = 4.1



Phase Shift mechanism and sketch of
experimental Setup
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Atom in [}}): Impinging photons
can enter the cavity before being
reflected.
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Atom in |T): Strong coupling leads to a
normal mode splitting such that resonant
photons are reflected without entering.

Due to destructive interference on the coupling mirror: m phase shift [5, 6] on the total
wavefunction whenever a single photon can enter the cavity, i.e. the atom is not
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Simplified schematic of the experimental setup
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[5] L. -M. Duan, H. J. Kimble, Scalable Photonic Quantum Computation through Cavity-Assisted Interactions, PRL 92, 127902 (2004).
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Experimental protocol for cat-state
production
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Scan of cat parameters

Even and odd cat states
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Losses limit the size of the cat states with negativity: Cavity losses: 19%. Propagation and detection losses: 25%
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Distillation of single photons
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Possibility for different temporal photon

shapes:
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