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Development of analytical methods for cross-polarization components in
electromagnetic wave propagation in random media
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In this study, the evaluation method of the phenomenon that the main
polarization component of the electromagnetic wave propagating in the random medium is slightly
attenuated is investigated. The attenuation of this main polarization component is very small. When
this attenuation can be known quantitatively, the effective medium constant of a random medium can
be obtained, which is useful for remote sensing and meteorological measurement. Therefore, the
cross-polarization component caused by the attenuation of the main polarization component was
obtained using the perturbation method based on the forward multiple scattering approximation. The
Oth-order perturbation solution was analytically determined as the main polarization component, and
the 1st-order perturbation solution as the cross-polarization component. The results are useful for
quantitative analysis of cross-polarized waves slightly generated from main polarized waves.
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Figure 1: EM-wave propagation through the layer of continuous random medium.

free space Random Medium 0<z«d
1+ €0
K
1 dc¢

paraxial approximation
Depolarized wave Crossly Polarized wave
perturbation method
Forward scattering approximation
Successively Forward Scattered waves
SFS
( )

(depolarization )



[1]

z X-y ( )

[2]

[1] Yukihisa Nanbu and Mitsuo Tateiba

The Second Order Moment Equation of Crossly Polarized EM-waves Due to Depolarization
in Propagation through Continuous lIsotropic Random Medium

2018 Progress in Electromagnetics Research Symposium (PIERS-Toyama)

(IEEE Xplore Digital Library)

pp-137-143 2018

[2] Yukihisa Nanbu and Mitsuo Tateiba

The Spatial Coherence Function of Crossly Polarized EM-waves Caused by Depolarization
in Continuous Random Medium

2019 Photonics & Electromagnetics Research Symposium - Fall

(IEEE Xplore Digital Library)

pp.83-90 2019

[3]
MHZz
57

pp,28 31 2022



3 3 0 0

Nanbu Yukihisa Tateiba Mitsuo

The Spatial Coherence Function of Crossly Polarized EM-waves Caused by Depolarization in 2019
Continuous Random Medium
2019 Photonics & Electromagnetics Research Symposium - Fall (IEEE Digital Library) 83--90
DOl
10.1109/PI1ERS-Fal 148861.2019.9021738
Yukihisa Nanbu and Mitsuo Tateiba -
The Second Order Moment Equation of Crossly Polarized EM-waves Due to Depolarization in 2018
Propagation through Continuous Isotropic Random Medium
2018 Progress in Electromagnetics Research Symposium (PIERS-Toyama) ( IEEE Xplore Digital 137-143
Library )
DOl
10.23919/PIERS.2018.8597624
57
MHz 2022
28-31

DOl

2020




2021

2021

600MHz

2019

2018







