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The Study on the Graded Index Antireflection(AR) Coating
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Abstract The various techniques proposed previously to obtain a good antireflection(AR) coating induce a scattering
of incident light by nanoparticles or control the refractive index by using different materials. This paper compares
a suggested graded index profile with the quintic index profile previously suggested for producing an index profile
that gives good performance from an AR coating. We assume the structure of the AR coating has three, six, and
nine layers with 180 nm total thickness. The wavelength of incident light ranges from 300 nm to 1100 nm. We use
the transfer matrix theory for a single layer to obtain the reflectivity of three, six, and nine layers. The reflectivity
of two different index profiles with three, six, and nine layers is compared. As a result, the suggested graded index
profile shows lower reflectivity than the quintic index profile with three layers, especially in the wavelength range
from about 600 nm to 1100 nm. Therefore, we expect that these results can be applied to optical devices and filters
in the range from visible(red) to near infrared.

Keywords : Antireflection Coating, Transfer Matrix, Index Profile, Reflectivity

1, ME 7F Uedab os|A Eak(scattering) HE ZE U4
AA G2 dAbeE AL, AP 718l Si0,

HEAREZ] B Antireflection(AR) coating)®] A< S Ut 2 sjdA)A B wAleS AE=t2] 99 F
& el AAN e wakge] 95 ool AN sgme wE Ay el Ae FRES ARAA
AL WA B5E TP st B e Folt ok, 189 Fol WA el A
g o] AlkE AL 9lom A=A de|FUolEdte]  wgle] 3y o] FAE S Aloldte] WAIES Ws
3 Sl AR e I8 A UM A A1 s AdE R u3). 2" o) 2EES A

TS 2016 FFUEA SEATAAAYG L] ATH[A e oste] ATFEHAE.
*Corresponding Author : Chang-Bong Kim(Kongju National University)

Tel: +82-41-521-9193 email: aggie@kongju.ac.kr

Received January 31, 2017 Revised (I1st March 10, 2017, 2nd May 10, 2017)
Accepted May 12, 2017 Published May 31, 2017

565



A7) &38R A8 A5E, 2017

gl

k]

]

1 52k g =

E
=

to] WhAE-S WEtAT]= WHeR,

°©

oy
O

fr(graded index optical fiber)2] Foj9} S =4

HEaL O Ave 7l 2dE 2

7} 700 nm ~ 800 nm oA 52 &

U S

4+

A
O

Jrol A smolst Feg A}

[ =}

o}, s

ol
<
o
1
H

Abake] 94 WS 300 nm ~ 1100 nm = &

o)}
H

al

gl

1
]

3)

r>a

stink

s
% 243

ol

sko] v

19

o

oS &

2 A%

=

ule] WALg

1
3

ol

IH

(parameter describing refractive index profile variation)

o] sgTrE otele) 1Y 13} 7

9

o] 3709 Gejow o)

B

—_

0
e

o

(nf—mn3)/2n; &= A YW 3} 2 (parameter

describing the scale of the profile change) ©|t}. 8l&

A =

il

o]aL

S
<!

g
]

o

o))

T
o

FAZE ¢ oI,

No

“
n; =1.6 °]

} >
0, 0.5, 19 7k

2

i

L

splApolal, d =

0<d<1 9 YA (m—1) Ad o= FojA|a,

m

2

(n?—nf)/2n~
0 Oé HH ngrad(o)

o 20l d

=

o

nJ1—2(d)"{

A2 d

gl

ol uj
&} m}x

-1} olth weF3

A
it

=

(¢}
=]

Rl

ngmd (d)

ol

Substrate
n;=3.8

A

Antireflection coating

Air
=1

nﬂ
Fig. 1. Schematic of AR coating layer

2.4 o|t}.

?.

Ty

, d

B

A

p

L

MEER

Falob
ct]

9

o
=

[e]

=

1Yy ngmd(l)
o) el x| A WAL

|

L

T

fs

Aol A

w

i

B 7).

KeX
=

!

k)
£
pil 2!

&)

sinkn,
c
cos kn,t

1

n

cos kn,t
i n,sinkn,t

M

0<d=<1 (1)
566

5(d) = n,+ (n,—n,)(10d° —15d* +6d°) ,



oY S WA A7

E]—LIEIZT:T:T”_]

iteS

2

w P
i3
(]

o Q2 Mo oX

g WALg 540 £

-

N
ol

T

m

o,
it

ARSI 1™ 32 K] gol 1.7 & W), 1
5 < s vehdith 9 2, 3, 49]
Al 5 AR 95 FEelME A 9 g
AR 521 T4 24 T3 TR 2
~ 1100 nm wwoﬂﬁ o F2
itk Thit 9% &

il

By ot o

f
B R N
o 2 o

N
>

A

-

031 no coating
025 single layer
[}
2 od graded (K=1.2)
s o
8
% 0.151
[

011

4 quintic
0.05¢

oy ‘,’.",. L L 1 | 1 .
%0 400 500 600 700 800 90 1000 1100
Wavelength(nm)

Fig. 2. Reflectance of nine-layer antireflection coating
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