Lect. 8: Multiple Dielectric Interface

— Anti Reflection — High Reflection
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Lect. 8: Multiple Dielectric Interface

L

Complex Problem:

Ny N, Ny . .
Requires more advanced technique

Consider two special cases:
A . .
1) L=m TS (Half Wavelength) = The influence of n, layer can be ignored
2
. r:nl—ng’ . 2n,
N N3 n, +n, n +n,
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Lect. 8: Multiple Dielectric Interface

Complex Problem:

Requires more advanced technique

2) L=(m+ %)ZL (Quarter Wavelength)

2

=» Normalized reflective index is inversed n.2
n— 2 2
r— N _n1n3 n,
2 2
, nl+n2 nn, +n,
n22 n, . n, _n, N
Mo T N on o n
Ny 2 3 3 t 2n,  2nn,
- 2 - 2
— nn, +n,
1 n3
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Lect. 8: Multiple Dielectric Interface

Anti—Reflection coating: Determine L, and n, so that R=0

L, n.2
With L= s n=—
4n, Ny
n, N, N3
R
= Since r :nln3——nzz1
A :Mz nn,+n,

Forr=0, nn,—n,>=0

n, =4/MNNy
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Lect. 8: Multiple Dielectric Interface

High—Reflection Coating

of N, —( 2) R—1if n >>n, orn <<n,
n +n,
R

. A L, 2

with L,=—"— " n=Ns

4n, 1 2 n

Use quarter—wavelength layers 4

L1 I—2
2
] A n
With L,=— 2
4n2 N, n 2
n, No N3 Ny 3 ,

n, n
n—| =2

n3

R= >

n
n+| —*%

n3
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Lect. 8: Multiple Dielectric Interface

High—Reflection Coating

Repeat the quarter—wavelength pair

L, L, Ly Lo
n, No N3 No N3
R{—‘
2
n
n—|—=21|n,
. n,> _ n,
Substitute —2— forn, inR = 2
n, N
S "
n3
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L, L
2
n2
Ny N, N2 N3 n,’
I’-14
4
n
n, — nz n,
Then, R= 2
n2
n+ —2|n,
n3
&) W.-Y. Choi




Lect. 8: Multiple Dielectric Interface

High—Reflection Coating

Repeat the quarter—wavelength pair m times.

L, L, Ly Lo
2m 2
n
n—|—=| n,
N,
R =
ﬂ1 ﬂ2 ﬂ3 n2 I’13 ﬂ4 n 2m
n+|-%| n,
R N,

When m is sufficiently large,

2m 2
—(n,/n,)"" n
Forn2>n3,R~( (n/ny) 4] =1

+(n2/n3)2m n,

2
Forn, <n,;, R ~(ﬁj =1
nl
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Multiple quarter—wavelength layers
of two different materials

=» Dielectric mirror
with r=1 or -1
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Lect. 8: Multiple Dielectric Interface

Homework:

Determine T for the following multiple dielectric layers.

L L L, oL, B L, L,
No
No N Ny Ny Ny Ny Ny N1 ey T
n =135 n,=23 L, :ﬁ
1,2
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