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Quantum Correlations Simulators

Correlation Imaging

Correlation imaging offers new applications for
industry and revolutionary methods for investigating
fundamental Physics.




Quantum Correlations

Correlation means answering this question.
When CCD detector A observes light at a pixel P; how
often does CCD detector B observe light at a pixel P>?
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Quantum Correlations

Properties of the light

Simulators

Different properties of the source and several
experimental parameters will be investigated, as well
as the kind of light, and consequently, how to
highlight the relevant physical phenomena.

GOAL

@ Control the Signal-to-Noise ratio.
@ Enhacements in optics devices

“Compartison of the signal-to-noise characteristics of
quantum versus thermal ghost imaging ”
M.N.O’Sullivan, K.W.C. Chan and R.W. Boyd, Phys.Rev.A, 2010



Quantum Correlations

Correlation Plenoptic Imaging

Imaging with
, A a light-field
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“Correlations plenoptic imaging”
M. D’Angelo, FV. Pepe, A. Garuccio, G. Scarcelli
Physical Review Letters, (2016)+Patents



Simulators

Engineered Quantum Systems

. for what?
Requirements _
e @ Controlling geometry and
@ Initialization in pure il

quantum states . ,
. @ Controlling interactions
@ Controlled couplings

@ Reduced decoherence

@ Quantum measurements

@ Investigate models of
interest

@ Novel quantum phases

Experimental Platforms

Ultracold Trapped ions Photons Quantum dots  Superconducting
atoms quantum bits
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Simulators

Cold Atoms

Analyze light scattering on cold atomic clouds and
determine collective properties from correlation functions.

cold
atoms

Focus on signatures of quantum cooperativity




Simulators

Fluorescence spectrum for a cold cloud atoms
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R. Kaiser et al.,Phys. Rev. A, 95, 653625 (2017)
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