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Motivation



Photonic qubit

« Fast transmission . Universal

(deterministic) gates
« LOw error rate (per

distance) . Storage time
. High detection
efficiency




Trapped rubidium 87

 High state detection efficiency
« Universal deterministic gates
« Quantum registers

« Entanglement with 780 nm photons



Propagation loss in silica optical fibers
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Experimental Setup



Xperimental Setup

Entanglement creation in Sagnac-interferometer
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Performance



Performance

« Spectral: Central wavelength and spectral
width of signal and idler

« Rates: Collection efficiency and (spectral)
brightness

o« State preparation: Correlation
measurements and guantum state
tomography



Performance

Single photon spectra
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Performance

Estimating collection efficiency

« Signal and idler are created strictly in pairs
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Performance

Contributions to photon loss

. Interferometer:
vertically polarized: 33%
horizontally polarized: 59%

« Bandpass filters:
/80 nm: 20%
1550 nm: 50%

« Coupling into SM fibers: 35%
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Performance

Brightness and spectral brightness
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Performance

correlation probability
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Performance

correlation probability
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Performance

State tomography with maximum
likelihood method

1)Find suitable parametrization for np

=> Cholesky decomposition: |75 = 77"

2)Formulate a likelihood as function of the
parametrisation

3)Numerically maximize the likelihood for the
given measurement result
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Performance

Reconstructed density matrix
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Performance

Reconstructed density matrix

0.9863 +0.002
0.095 +0.012

' Negativity 0.964 +0.005
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Conclusion

 High fidelity « Coupling efficiency

. Compact
 Spectrum of SPDC

. Stable
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