BOSTON < phofonics>>
UNIVERSITY ( center

Aberration Cancellation
in Quantum Interferometry

Alexander V. Sergienko? 2,
( )

C. Bonato’ 4, B.E.A. Saleh,” D. S. Simon 1, S. Bonora 4, and P. Villoresi *

T Dept. of Electrical & Computer Engineering, Boston University, Boston, Massachusetts 02215
2 Dept. of Physics, Boston University, Boston, Massachusetts 02215
4 CNR-INFM LUXOR, Department of Information Engineering, University of Padova, Padova (Italy)




BOSTON oo
UNIVERSITY (& center

> Introduction:

a) Dispersion cancellation

b) Multi-parameter entanglement and spatial aberration
cancellation

> Experimental results

>Future




2. Dispersion measurements

HOM interferometer

» SPDC produces pairs of photons
anticorrelated in frequency
|

* in @ Hong-Ou-Mandel interferometer
we observe even-order dispersion
®_ N cancellation: only the odd-order
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Type-II SPDC state
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1. Quantum state engineering
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Effect of Circular Apertures
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1. Quantum state engineering

Deformable Mirror
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1. Quantum state engineering

Wave-vector modulation:

crystal

BOSTON

UNIVERSITY




1. Quantum state engineering
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Even-order aberration cancellation in quantum interferometry

In the case of a circular aperture we can
expand the phase on the Zernike basis:
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Even-order aberration cancellation in quantum interferometry
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Even-order aberration cancellation in quantum interferometry

Aberration cancellation
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Conclusions:

v New effect of aberration cancellation has been observed.

Future:

From demonstrating quantum effects to developing practical
applications.

:>Designing classical analogues of quantum-optical effects that
combine the best of quantum features with the ease of manipulation and
detection of intense optical fields.

:>Developing practical schemes for aberration-free imaging and
microscopy.
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