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Scattering from periodic grating with single defect (III)
-TM plane wave incidence-
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z = f(x) = −d

[

∞
∑

g=−∞

u(x−gL|w)− u(x|w)

]

. (1)
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u(x|w) =

{

1, |x| ≤ w/2,
0, |x| > w/2,
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Fig 1 Scattering of TM plane wave from a perfectly con-
ductive periodic grating with single defect. The surface is
a periodic array of rectangular grooves and has a defect
where a groove is not formed. ψi(x, z) is the incident wave
and ψs(x, z) is the scattered wave. θ is the angle of inci-
dence, φ is the scattering angle, L is the period of surface,
w and d are the width and the depth of groove.
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u(x|w)e−iqxdx = 2
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cm(q)=

∫
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u(x|w) cos(mkw(x+
w

2
))e−iqxdx. (5)
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[

∂2

∂x2
+

∂2

∂z2
+ k2

]

Ψ(x, z) = 0. (6)
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ψi(x, z) = eipxe−iβ0(p)z, p = −k cos θ, (8)

βm(p) = β0(p+mkL) =
√

k2−(p+kLm)2, (9)

Im[βm(p)] ≥ 0, (m = 0,±1,±2, · · ·). (10)úRú W|[
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a(s)eisx+iβ0(p+s)zds, (13)
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