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[

(σ1 + σ2) sinφ îx + [(σ1 − σ2) cosφ + σ3)]̂iz
]

for region 1,

[

(σ1 − σ2) sinφ îx + [(σ1 + σ2) cosφ + σ3)]̂iz
]

for region 2,

[

−(σ1 + σ2) sinφ îx + [(−σ1 + σ2) cosφ + σ3)]̂iz
]

for region 3,

[

−(σ1 + σ2) sinφ îx + [(−σ1 + σ2) cosφ − σ3)]̂iz
]

for region 4,

[

(−σ1 + σ2) sinφ îx − [(σ1 + σ2) cosφ + σ3)]̂iz
]

for region 5,

[

(σ1 + σ2) sinφ îx + [(σ1 − σ2) cosφ − σ3)]̂iz
]

for region 6.
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σ1 = −σ2

σ3 = −2σ1 cosφ
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0 for region 1,
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σ2
1

ε0
for region 2,

2σ2
1
cos2 φ

ε0
for region 3,

0 for region 4,

1

2

σ2
1

ε0
for region 5,

2σ2
1
cos2 φ

ε0
for region 6,

If 0 ≤ φ ≤ π/3 then (We)max = 2σ2
1
cos2 φ/ε0

If π/3 < φ < π/2 then (We)max = σ2
1
/2ε0
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0 −∞ < x ≤ −a − d1/2

K0

2
−

J01d1

π
sin

(

π
x + a

d1

)

−
J02d2

π
−a − d1/2 ≤ x ≤ −a + d1/2,

K0

2
−
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π
−
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π
−a + d1/2 ≤ x < 0,

−
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2
−
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π
−
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π
0 < x ≤ b − d2/2,

−
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2
−

J01d1

π
+

J02d2

π
sin

(

π
x− b

d2

)

b − d2/2 ≤ x ≤ b + d2/2,

0 b + d2/2 ≤ x < +∞
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+
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π
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(α)

ν = 4.775× 109 Hz

λ0 = 0.628 m

θ = 36.87 deg = 0.6435 rad

Polarization = Linear (parallel or TM)

(β)

~Ei = −Z0Hi0 [̂ix cos θ − îy sin θ] exp[−j(kixx + kiyy)]

~Ei = [−3013.84̂ix + 2260.38̂iy] exp[−j(6x + 8y)] (V/m)
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~Ei = −Z0Hi0 [̂ix cos θ − îy sin θ] cos[ωt − kixx − kiyy]

~Ei = [−3013.84̂ix + 2260.38̂iy] cos[3× 109t − 6x − 8y] (V/m)

(γ)

~Er = Z0Hi0[̂ix cos θ + îy sin θ] exp[−j(kixx − kiyy)]

~Er = [3013.84̂ix + 2260.38̂iy] exp[−j(6x− 8y)] (V/m)

~Hr = Hi0 îz exp[−j(kixx − kiyy)]

~Hr = 10̂iz exp[−j(6x− 8y)] (A/m)

(δ)

~H1 = Hi0 îz exp(−jkixx)2 cos(kiyy)

~H1 = 20̂iz cos(8y) cos[3 × 109t − 6x] (A/m)

~E1 = −Z0Hi0 [̂ix cos θ − îy sin θ] exp[−j(kixx + kiyy)] +

Z0Hi0 [̂ix cos θ + îy sin θ] exp[−j(kixx − kiyy)] +

~E1 = 3013.84× 2 sin(8y) cos[3 × 109t − 6x + π/2]̂ix +

2260.38× 2 cos(8y) cos[3 × 109t − 6x]̂iy (V/m)

(ε)

~K = −2Hi0 îx exp(−jkixx)

~K = −20̂ix cos[3× 109t − 6x] (A/m)

σ = −2ε0Z0Hi0 sin θ exp(−jkixx)

σ = −4520.76ε0 cos[3× 109t − 6x] (C/m2)

(στ)

~f = ~fe + ~fm

~fe = −îy2ε0(Z0Hi0)
2 sin2 θ cos2(ωt − kixx) (Nt/m2)

~fe = −îy9.0475× 10−5 cos2(3 × 109t − 6x) (Nt/m2)
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〈~fe〉 = −îy4.523× 10−5 (Nt/m2)

~fm = îy2µ0(Hi0)
2 cos2(ωt − kixx) (Nt/m2)

~fm = îy2.5133× 10−4 cos2(3 × 109t − 6x) (Nt/m2)

〈~fm〉 = îy1.2566× 10−4 (Nt/m2)

〈~f〉 = 〈~fe〉+ 〈~fm〉
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