The long-range correlations of time-resolved speckle patterns
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Abstract

Recently we were able to deliver light energy to the objects embedded in a disordered medium by coupling incident light into time-resolved reflection eigench
annels that control the transmittance or reflectance due to the interference between waves experiencing multiple scattering in disordered media. It is well kno
wn that the long-range correlations between speckle patterns generated by multiple scattering represent the degree of the interference of the waves in mesos
copic physics. The correlations can therefore be an indicator of the maximal transmittance of the eigenchannels. However, the long-range correlations of the ti
me-resolved speckle patterns have not been studied yet. In this study, we theoretically calculated the long-range correlations of the time-resolved speckle patt
erns and demonstrated numerical simulations to verify the results.

Motivation of light energy delivery
* Photothermal therapy
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e Optogenetics
* Fluorescence imaging

Motive researches

e Perfect transmission by Eigenchannel

e Focusing of light energy by controlling time-
gated multiple light scattering

Theoretical background

 Diffuson approximation

e Quantum crossing

« Angular correlations
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Long-range correlations of time-
resolved speckle patterns

e Diagram for long-range correlations of time-
resolved system

e Theoretical and Numerical calculation
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Experimental setup
for measurement of C2(t)

 Experimental setup for measurement of C2(t)

Summary

It Is well known that the long-range angular
correlations are related with the interference to
Increase the transmittance in disordered medium.

We suggested the diagram to model the long-
range angular correlations of time-resolved
speckle patterns

We theoretically calculated the C2(t) by means of
our diagrammatic model and confirmed that our
calculations are matched with the numerical
calculation (finite difference time domain).

We are conducting the experimental study to
measure the C2(t).

Our study Is helpful to understand the energy
delivery by controlling multiple scattered light in
time-resolved system.
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