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Coherent Wave Shaping

image transmission?
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Coherent Wave Shaping
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Time Delay
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Fermat’s Principle

interface

principle of
least time Pierre de Fermat




Investigated System

through left
wave-guide

 derivations in framework of Schrodinger equation
* applicable to Helmholtz equation, acoustic wave
equation, etc.
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e applicable to Helmholtz equation, acoustic wave
equation, etc.
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Algorithm
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time delay Qs =1"1——S = ( H 12)
_ operator Y dE Q21 sz

eigenvectors Q.0 =7(

(Vv
Injection only from left: gq= (0)

~ Qu Qu [V _(Q11\7 B 7\7\
e (Qm szm ‘[Qﬂvj ‘( 0 ]

Delay Times and Particle-Like Scattering States Philipp Ambichl

1
N
O




Particlelike States

ds’

—ih——S
s dE

time delay operator
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iy, e Leth. 406, 120602 (2011
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Particlelike States

ds’

=1h——S
Qs dE

time delay opeV
N

bundles of
particle-
trajectories
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S. Rotter, P. A., F. Libisch,
Phys. Rev. Lett. 106, 120602 (2011)
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Time Delay

S'S#1=Qus #Qws  (V|Qe|V)£R

flux not conserved?

S=-1+iAV'GV
_— \ G-
propagation Ej- Heff

coupling

s’ _
QNS — Ih d_E S ~ hZ\/ TG T(3V :)/F\)/ §C1>'1<03|3\; é;:;tivmsky, Phys. Rev. C 56,
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Dwell Time Operator

Qu=hV/'G'GV =(ikGV) (ihGV)

2
X )| dV
dwell time 74 = ”l//(j(“?‘ — J",//(y()‘zdv
‘w> =1hAGV ‘V> " hermitian per )
U . construction! )

* physically
Td:IWW dv =<W|W> :<V|Qd|V> _ meaningfull |
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Uniform Loss

1

Qi =1AV'G'GV = Qi=——(1-5'S)
2y

_ e \

Vi (%,Y) =iy absorption  sub-unitarity

D.V. Savin, H.-J. Sommers, Phys. Rev. E 68, 036211 (2003)
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PT Symmetry

_ Tt
Qd =nV'G'GV { methods not ]

applicable

alternative operator?
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PT Symmetry

Y.D. Chong, Li Ge, A.D. Stone, Phys. Rev. Lett. 106, 093902 (2011)
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Summary

e particlelike scattering states in unitary systems:
eigenstates of Q,

* highly collimated beams
e approximation for vis is dwell time operator
* hermitian per construction

 particlelike scattering states in uniformly
absorptive and PT-symmetric systems

e generalization of vis on PT-symmetric systems

Delay Times and Particle-Like Scattering States Philipp Ambichl



