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Polarization-entangled two-photon states (Bell-states)
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Important for ...

[ Optical quantum computing

M Quantum cryptography

[ Test of foundations of quantum physics

M As abuilding block for multi-photon entanglement
[A and more ...

Spontaneous Parametric Down-Conversion (SPDC) is often used
to generate polarization-entangled photon pairs.



Spontaneous Parametric Down-Conversion (SPDC)
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Quantum state of type-1I SPDC
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CW vs. Ultrafast type-1II SPDC: temporal picture
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CW vs. Ultrafast type-1I SPDC: spectral picture

Joint spectrum function: |S(ws,w;)|? = [sinc(AL/2)Ep (ws + w;)|?
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Interferometric Entanglement Extraction: idea

Modity the way in which the biphoton wavepackets overlap !
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which is determined by the pump pulse as well as crystal
parameters.

—_— | e—

Tl

_ Interference visibility is therefore irrelevant to the crystal
parameters, spectral filtering, and most importantly, the choice
of the pump source.



Interferometric Entanglement Extraction: experiment
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(b) interferometric entanglement extraction: |¢) = ﬁ(\H V1| H)o + e [V)1[V)2)

The joint count rate has the form,

(assuming quartz plates are adjusted for zero net phase difference: @ = 0)
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Interferometric Entanglement Extraction: data
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Summary

Designed and implemented a new Bell-state generation
scheme (using type-11 SPDC) in which the quality of
polarization entanglement does not depend on the crystal
parameters, spectral filters, and most importantly, the
choice of pump source.

If 7 = 0, a more general state can be generated:
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Switching to other Bell-states can be done easily with a
half-wave plate.
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