
Accepted Manuscript

Title: A simplified modal expansion formalism adapted to the
optical design of resonant cavity enhanced photodetectors
using metallic gratings

Author: Maximilien Billet Emilien Peytavit

PII: S0030-4026(17)31248-2
DOI: https://doi.org/doi:10.1016/j.ijleo.2017.10.041
Reference: IJLEO 59777

To appear in:

Received date: 4-7-2017
Accepted date: 8-10-2017

Please cite this article as: Maximilien Billet, Emilien Peytavit, A simplified modal
expansion formalism adapted to the optical design of resonant cavity enhanced
photodetectors using metallic gratings, <![CDATA[Optik - International Journal for
Light and Electron Optics]]> (2017), https://doi.org/10.1016/j.ijleo.2017.10.041

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/doi:10.1016/j.ijleo.2017.10.041
https://doi.org/10.1016/j.ijleo.2017.10.041


Page 1 of 23

Acc
ep

te
d 

M
an

us
cr

ip
t

A simplified modal expansion formalism adapted to the
optical design of resonant cavity enhanced
photodetectors using metallic gratings

Maximilien Billet, Emilien Peytavit
IEMN (Institute of Electronics, Microelectronics and Nanotechnology) Univ. Lille, CNRS,

Centrale Lille, ISEN, Univ. Valenciennes, UMR 8520 - IEMN, F-59652 Villeneuve d’Ascq,
France

Abstract

In this communication, we present a method to model the light absorption in a

resonant photoconductor based on a photoconductive layer sandwiched between

a metallic grating in front side and a metallic backside mirror. We started

from a modal expansion formalism previously developed in order to model the

transmission and the reflection of an infinite array of holes and we added the

effect of a stack of homogeneous layers ended by a metallic mirror. It is finally

shown that the electromagnetic response of the structure calculated with this

numerical method is in good agreement with a more rigorous method such as

the rigorous coupled wave analysis, whereas it requires a much lower computing

power.
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1. Introduction

Ultrafast photodetectors are key devices for the generation and the detection

of THz waves based on the laser and optoelectronics technologies[1],[2]. As far

as now, the devices which present suitable properties for these applications,
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