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sin(k1d1) cos(k2d2),

m21 = in1 sin(k1d1) cos(k2d2) + in2 sin(k1d1) sin(k2d2),

m22 = cos(k1d1) cos(k2d2) −
n1

n2
sin(k1d1) sin(k2d2).
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cos(KΛ) = cos2(k1d1) cos2(k2d2) +
1

4
sin2(k1d1) sin2(k2d2)

(

n1

n2
+

n2

n1

)
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cos(KΛ) = −1

2

(

n1

n2
+

n2

n1

)

=
1

2

(

eKimΛ + e−KimΛ
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KimΛ = ln

(

n1

n2

)

≈ ∆n

n
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y = n1d1

(

1

λ
− 1

λ0

)

= n2d2

(

1

λ
− 1

λ0
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cos(kd) = − sin(y)
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sin(kd) = cos(y)
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cos(KΛ) = sin2(y) − 1

2

(

n1

n2
+

n2

n1

)

cos2(y).
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πλ0
sin−1

(

n1 − n2

n2 + n1

)
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∆λg =
λ2

0∆
1
λg

1 − 1
4

[

λ0∆
1
λg

]2 ≈ λ2
0∆

1

λg
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∆λg ≈ 2λ0

π
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n−n
′
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Leff = LKav + 2 × LPen,
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Neff ≈ 1

2

nGaAs + nAlAs

nGaAs − nAlAs

tanh

(

2N
nGaAs − nAlAs

nGaAs + nAlAs

)

≈ 1

2

nGaAs + nAlAs

nGaAs − nAlAs

.
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Leff = LKav + 2 × LPen ≈ LKav + 2 × Neff(dGaAs + dAlAs).
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2(nKavLKav + 2neffLpen)
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π

1 −
√

R1R2
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