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Abstract

The reflection and transmission phenomena occurring at the
plane interface between two transformation-optics media are
analyzed.  In  order  to  compute  the  reflection  and
transmission  coefficients  the  wave  vectors  and  the
polarizations of the incident, reflected and transmitted waves
are  described  inside  the  anisotropic  and  inhomogeneous
media at the interface plane. The reflection and transmission
coefficients  are  derived  in  terms  of  the  coordinate
transformations  which  are  describing  the  transformation-
optics media.

In this work the reflection and transmission at the
interface  between  two  transformation-optics  media  are
theoretically studied. Two transformation media joined by a
plane  interface  are  considered.  When  an  incident  wave
propagating inside the first medium arrives at the interface
plane,  usually,  a  transmitted wave propagating inside  the
second  transformation  medium  and  a  reflected  wave
propagating inside the first medium will occur.

By  heuristic  means,  was  found  that  when  the
normal  and  parallel  metrics  of  the  joined  transformation
media are identical  at  interface,  the incident wave passes
into the second medium without  being reflected  [1].  The
concept  of  transformation-optics  was  used  to  design
different devices capable to manipulate both the wave paths
and the wave vectors  of the propagating waves.  Some of
these devices  contain interfaces  which have an important
role  in  performing the  desired  manipulation  of  the  wave
paths  and  wave vectors  [2-4].  Also,  in  the  case  of  these
devices,  the  normal  and  parallel  metrics  of  the  joined
transformation media are different at interface. In order to
describe  the  optical  properties  of  these  devices,  the
reflection  and  transmission  coefficients  have  to  be
evaluated.

Following the steps of the method proposed in this
theoretical  study,  one  can  compute  the  reflection  and
transmission  coefficients  at  interfaces  between  two
transformation-optics  media.  The  reflection  and
transmission  coefficients  are  described  in  terms  of  the
coordinate  transformations  which  are  generating  the
transformation-optics media.

Acknowledgements

This  work  was  partially  supported  by  the  Company  for
Applied  Informatics  through  program  POC  –  A2/221,
project ID MySMIS:115641/2017.

References

[1] M. Rahm, S.A. Cummer, D. Schurig, J.B. Pendry, D.R.
Smith,  Optical  Design  of  Reflectionless  Complex
Media  by  Finite  Embedded  Coordinate
Transformations, Phys. Rev. Lett. 100: 063903, 2008.

[2] M.  Giloan,  Designing  Devices  for  Wave-Vector
Manipulation Using a Transformation-Optics Approach,
Phys. Rev. Appl. 8: 014005, 2017.

[3] M.  Giloan, R. Gutt, Optical  imaging system based on
transformation-optics lenses, J. Opt. 22: 015103, 2020.

[4] M. Giloan, R. Gutt, Designing flat optical devices for
path  and  wave  vector  manipulation  by  space
transformation along a fixed direction,  JOSA B 38: 9 –
16, 2021.


	Acknowledgements
	References

