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IN AN ANISOTROPIC PLASMA
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Introduction

The scattering of a plane
electromagnetic wave by a perfectly
conducting semi-infinite screen
enbedded in a homogeneous anisotro-
pic medium was investigated previous-
1ly.1 This paper presents the theo-
retical analysis of the diffraction
by a moving semi-infinite screen in
such a mediunm,

Analysis

The geometry of this problem is
shown in Fig.1. Two rectangular
systems of Cartesian co-ordinates,
S(x,y,z) and S'(x',y',2z'), are
introduced. The systems S and S' are
stationary with respect to the medium
and the screen respectively.

The entire space is filled with
a homogeneous plasma and a uniform
magnetic field By is impressed in
the z direction throughout the
plasma. It is assumed that the plasma
is a very simple model whose dielec-
tric constant is tensor as follows:
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Fig.1. A moving
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Wy is the plasma frequency and We is
the gyromagnetic frequency. w is the
frequency of the harmonic time
dependence exp(-iwt) assumed for all
the field components.

A perfectly conducting semi-
infinite screen of zero thickness is
assumed to be on the plane of z=0
and moving in the x direction with a
constant velocity v.

The incident plane wave, whose
direction of propagation is in a
plane perpendicular to and whose
magnetic vector is parallel to, the
edge of the semi-infinite screen as
follows:

In the S system,

Hz H.e‘fltﬁrw(ﬂ‘do) th} (2,
and in the S' systenm, »
Hz. = Hiexp[iRrcos(6-de)- iw'? }

The relationg between the 3)
quantities of both systems are obtain-
ed by the covariance of Maxwell's
equations and the phase invariance
of plane waves.

The constitutive relations in
the S? system are

o=t +3"- -’ “4)
B =+-€ +/A-H

These parameters of the consti-
tutive relations are determined by
applying the covariance of Maxwell's
equations.

Substituting Eq.(4) into the
Maxwell's equations in the S' systen,

other five compornents of incident
waves are deduced.
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where A(g), B@b) and M@, are compli-
cate factors containing the elements
of the constitutive parameters, /l..,‘fl,,
etc.

(5)

Six components of the scattering
wvaves are represented by means of
the angular spectra of plane waves
in both regions, y)0 and y<O respec-
tively.z For Hgz!
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After éianging the valiables
from d’toA/=k'coaefwe obtain the
integral equations on the angular
spectra from boundary conditions.
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Pt'(x) and PF'(X) are determin-
ed by solving these integral equat1ons
exactly. The solnt1ons are

P =- z-rr A’ Ao )
' ?
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vhere exptXy) is the function which

is regular arnd nonzero in the upper

half plane of X . All the scattering

fields in the 8' system are obtained

from Eq. (6) substituted (). Finally

the fields in the S' system are trans-

formed inversely into the S system.
The far fields are calculated

by the method of the steepest descent.

The asymptotic representations of
the far fields become simple forms
when @’ is near ol%. For example

Hz ~ _-290 4+ P + QW)
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ye W77, prv/c (9)

The results of numer%cal
calculations of Hz=nz+ Hz = are shown
in Fis.ao

Conclusion

It has been shown that the
scattering fields when H polarized
plane wave is incident, can be solved
exactly and separated into six
components.
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Fig.2. Absolute values of the
far field HE when two systems
are coincident (t=0)
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