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1. Motivation — find the working condition of the proposed method
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2. Summary of the method

Time-gated eigenchannel coupling

- find eigenchannels of R in order to maximize the total backscattering intensity set by R

- maximizing the total intensity —» enhancing target energy delivery?

even when |EM|* < |EY|*
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Principle — two important parameters

R ~ My + My, — interplay between M; and My in determining v¥.

where M; and Mg are constructed from EX and EX.

1. average eigenvalue, () and (zB) - (‘L'B)/(‘L'T)

- the average intensities of the target and background multiple-scattered waves.

----- No target
—— Target

(o)}

N

N

Intensity (a.u.)
|
|
|
{
|
I
|
|
|
|
|
|
I
)
S

.
n
)
o,
A TN
01 ;
‘ ‘

0 0.1 0.2 0.3 0.4
Flight time (ps)




Principle — two important parameters
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If 57 > ng and (z7) = (zB),

light wave injected to v’f will preferably couple its energy to My rather than Mg

because nr > np.

preferable enhancement of light energy delivered to the target object.

[1] C. W. Hsu et al,, Nat Phys 13, 497 (2017)



3. Goal: working condition

We empirically found the working condition of the method from numerically simulations in the previous study.

Can we analytically obtain the working condition only using the two important parameters?

O from FDTD simulation
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4. Generalized problem

C=/+
plane wave
eigenchannel
lve)

Find |v.) maximizing total output energy (E.) given (t4), (%), n, and ng.



5. Assumption
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Find ay, ¢4 ap, and ¢p; that maximize E.



6. Derivation
Eliminating variables
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Find ag maximizing E.
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7. Validity test with FDTD results
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the working condition: y < 1




8. Summary

- Developed analytic framework for understanding the preferable coupling

- Found that y = (=1 @) g governing parameter that determines which subprocess is preferable

(Mma—1) (t4)

at the time of coupling waves to the eigenchannel of C with the largest eigenvalue.

- Found the working condition, y < 1.

- The validity of the derived equation was supported by the exact solutions of the transfer matrices

from the FDTD simulations.

- This work provides a new analytic framework for understanding the effect of wavefront shaping in

the control of wave propagation in disordered media.
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