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Motivation & Scope Focusing Waves
* motivation: create scattering states with predetermined same concept as constant-intensity waves but with complex
intensity pattern by introducing local absorption (loss) and generating function W(x)allows for arbitrary intensity patterns

amplification (gain) modified wave ansatz:

* investigated systems: non-Hermitian stationary scattering 4 ikf[WR(x')+iWI(X')]dX'\ 2 —2kf|r\7\_’lz>z'id><'
systems described by Helmholtz equation I/J(X) =C ?/J(X) = C N
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Research Goals method works for arbitrary intensity patterns

goal 1: suppress intensity variations in entire scattering Envisioned Experimenta| Realizations
region by adding gain and loss = constant-intensity waves-?

optics: Rhodamine spatially modulated pump* beam
(6G) dye as gain controls gain and loss components in
material active medium

goal 2: create intensity peak inside scattering region by adding
gain and loss - focusing waves3

Constant-Intensity Waves possible realization in discrete system?: spatial light

elements (cavities) with gain or loss and a
wave ansatz: ( ) g modulator

p — 2 specific real refractive index (SLM) to shape
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relation between real

. _ method even applicable in strongly disordered systems?
and imaginary part

procedure can be extended to design arbitrary intensity

real refractive index Re(n) real refractive index Re(n) patterns, e.g., an intensity maximum (focus) inside a scattering
wave intensity |y(x)] wave intensity |y (x)|
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