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Aberration Cancellation
 in Quantum Interferometry



Outline

  Introduction:

a) Dispersion cancellation

b) Multi-parameter entanglement and spatial aberration

cancellation

  Experimental results

Future







(a)
(b)

BBO p(x)

d2d1 f

LensF (ω)
D

Relative
Delay τ

BBO

Laser

DA
Beam

Splitter

DB

Polarization
Analyzers

Coincidence
Circuit

Spectral
Filter

Aperture B

Dichroic
Mirror

Aperture A

M. Atature, G. Di Giuseppe, M. Shaw, A. V. Sergienko, B. E. A. Saleh, and M. C. Teich “Multiparameter
Entanglement in Femtosecond Parametric Down Conversion”,
Physical Review A, v. 65, 023808  (2002).



Effect of Circular AperturesEffect of Circular Apertures
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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:

only odd-order
aberrations contribute!!

astigmatism (n=2, m=-
2)_

trefoil (n=3, m=3)_

coma (n=3,
m=1)_

 (n=4, m=4)_

m = -n, -n+2, -n+4, ..., n

cos [m(θ +!)]

cos (mθ)   (m even)

- cos (m θ)   (m odd)



Even-order aberration cancellation in quantum interferometry



Even-order aberration cancellation in quantum interferometry

Aberration cancellation
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Conclusions and Future

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 andDeveloping practical schemes for aberration-free imaging and
microscopy.microscopy.

Conclusions:

New effect of aberration cancellation has been observed.
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