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Pierre de Fermat 
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Investigated System 

•  derivations in framework of Schrödinger equation 
•  applicable to Helmholtz equation, acoustic wave 
   equation, etc. 

wave injected 
through left 
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hard-wall boundaries 
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Algorithm 
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Particlelike States 
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Particlelike States 
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Time Delay 

flux not conserved? 
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dwell time 
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Dwell Time Operator 
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hermitian per 
construction! 

physically 
meaningful! 
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Uniform Loss 
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PT Symmetry 
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 ,PotV x y i

methods not 
applicable 

alternative operator? 
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PT Symmetry 
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Summary 

• particlelike scattering states in unitary systems: 
  eigenstates of 
 
• highly collimated beams 
 
• approximation for          is dwell time operator 
 
• hermitian per construction 
 
•  particlelike scattering states in uniformly 

 absorptive and PT-symmetric systems 
 

•  generalization of         on PT-symmetric systems 
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