LUND UNIVERSITY

Multiple scattering in random media by an integral equation approach - coherent fields

Kristensson, Gerhard; Gustavsson, Magnus; Wellander, Niklas

2015

Link to publication

Citation for published version (APA):

Kristensson, G., Gustavsson, M., & Wellander, N. (2015). Multiple scattering in random media by an integral
equation approach - coherent fields. Abstract from Electromagnetic & Light Scattering XV (ELS XV 2015),
Leipzig, Germany.

Total number of authors:
3

General rights

Unless other specific re-use rights are stated the following general rights apply:

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.

* You may not further distribute the material or use it for any profit-making activity or commercial gain

* You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

LUND UNIVERSITY
PO Box 117

221 00 Lund
+46 46-222 00 00

Download date: 04. Jul. 2025


https://portal.research.lu.se/en/publications/3df86c6d-c99b-4695-9e8d-4ba927951ef8

ELS-XV-2015 Abstracts

ELS-XV-2015-26-1

Electromagnetic & Light Scattering XV 2015, Leipzig
© Author(s) 2015. CC Attribution 3.0 License.

Multiple scattering in random media by an integral equation approach —
coherent fields

G. Kristensson (1), M. Gustavsson (2), N. Wellander (3,4)

(1) Department of Electrical and Information Technology, Lund University, P.O. Box 118, SE-221 00 Lund, Sweden
(Gerhard.Kristensson @eit.Ith.se), (2) Swedish Defence Research Agency, FOI, P.O. Box 1165, SE-581 11 Linkoping, Sweden
(Magnus.Gustafsson @foi.se), (3) Swedish Defence Research Agency, FOI, P.O. Box 1165, SE-581 11 Linkoping, Sweden
(Niklas.Wellander @foi.se), (4) Department of Electrical and Information Technology, Lund University, P.O. Box 118, SE-221
00 Lund, Sweden (Niklas. Wellander @eit.Ith.se)

The main aim of this paper is to calculate the coherent reflection and transmission characteristics of a finite or
semi-infinite slab containing discrete, randomly distributed scatterers. Typical applications of the results are found
at a wide range of frequencies (radar up to optics), such as attenuation of electromagnetic propagation in rain, fog,
and clouds etc. In general, the non-intersecting scattering objects can be of arbitrary form, material and shape, and
each scatterer is characterized by its transition matrix.

The integral representation of the solution of the deterministic problem and the translation properties of the
spherical vector waves constitute the underlying framework of the stochastic problem. Conditional averaging
and the employment of the Quasi Crystalline Approximation lead to a set of integral equations in the unknown
expansion coefficients. Of special interest is the slab geometry, which implies an integral equation in the depth
variable. Explicit solutions for tenuous media and low frequency approximations can be obtained for spherical
obstacles.

A series of numerical simulation illustrates the results of the paper. Both reflection and transmission data are
computed. The results are compared with the solution of the Radiative Transfer Equation and Beer-Lambert law.
The small deviations and their consequences are discussed. The reflection results quantify the validity of the
frequency range of homogenation.



