
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Light in strongly scattering semiconductors - diffuse transport and Anderson
localization

Gomez Rivas, J.

Publication date
2002

Link to publication

Citation for published version (APA):
Gomez Rivas, J. (2002). Light in strongly scattering semiconductors - diffuse transport and
Anderson localization. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/light-in-strongly-scattering-semiconductors--diffuse-transport-and-anderson-localization(58b01e00-8ed1-4a6e-bf3c-e4e2902990c7).html


B B 

Extrapolationn length with an ab 
sorbingg layer 

Thee top of the Ge samples in chapter 4 is a thin absorbing layer. As it is 
demonstratedd in this appendix, the absorption in the top layer affects the extrapo-
lationn factor (here called xe) of the interface. 

Thee calculation of the reflection coefficient of a double interface can be found 
inn Ref. [135]. This calculation is here generalized for the case of an absorbing 
layer.. With the reflection coefficient, te can be evaluated as explained in sec-
tionn 2.2.2. 

Wee assume a weakly or non-absorbing multiple scattering sample with an ho-
mogeneouss and absorbing layer of thickness 8 at one interface. The effective re-
fractivee index of thee sample is given by ne, while the absorbing layer has a complex 
refractivee index /z£ = «5 + ncg. If K§ < n5 the absorption coefficient of this layer 
iss given by oc5 = 2JCK&/X. The transmitted fraction Tab(Qi) of the diffuse light in-
cidentt at the interface sample-layer at angle Q\ (see inset of Fig. B.l) is refracted 
accordingg to SnelFs law and undergoes a ballistic propagation along the absorbing 
layerr at angle 02. Due to the absorption, the intensity of the transmitted fraction 
inn attenuated by the factor e'0* 5/006®2. The light reaching the layer-air interface 
mayy be reflected with a probability given by the Fresnel's reflection coefficient, 
#bc(02).. The reflected fraction reaches the interface layer-sample, after being at-
tenuated,, where it may be reflected etc. Considering these multiple reflections at 
bothh interfaces the reflection coefficient of the absorbing layer is 

Inn Eq. (B.l) the indexes a, b, c stand for medium a = sample , b = absorbing layer 
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andd c = outside medium, as it is illustrated in the inset of Fig. B. 1, and, for instance, 
/?abb is the Fresnel's reflection coefficient of the interface between medium a and b. 

Withh the reflection coefficient, given by Eq. (B.l), the extrapolation factor can 
bee calculated following the procedure described in section 2.2.2. 

Inn Fig. B.l the extrapolation factor xe is plotted as a function of (Sag)-1. In 
thiss example ne = rcg = 1.6 and , for simplicity, the Fresnel's reflection coefficients 
aree calculated for dielectric media. As the absorption in the layer gets stronger, xe 

becomess smaller. The reason for the decrease of xe is the lower light intensity that 
leavess the sample due to absorption in the top layer. 
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Figuree B.l: Extrapolation factor of a double interface or layer as a function of (Sag)-1, 
wheree 5 is the thickness of the layer and ocg its absorption coefficient. Inset: The light 
leavingg the sample (medium a) at an angle 9] is refracted according to Snell's law. It 
propagatess through the layer (medium b), where it is attenuated by absorption. At the 
interfacee between medium b and c the light may be reflected with a probability given by 
thee Fresnel's reflection coefficient. The reflection coefficient of the layer is given by the 
multiplee reflections at both interfaces. 


