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Genetic algorithm used in interference filter’s design

FANG Ying, LI Jin-song
( College of Optical and Electronic Technology, China Jiliang University, Hangzhou 310018, China)

Abstract; In order to design excellent interference filters, based on photonic crystals, narrow-band filters, band stop and
band pass filters were designed by means of genetic algorithm. Some uncompleted issues were introduced. According to the
refracting index of the given filter material, its optimal delivery rate can be calculated.

Key words: materials; genetic algorithm; optical crystal; narrow band pass filter; wide band stop filter; wide band pass filter

il

5

HAT, b2 HEE T Z M T R E2esE
Yo FEECFEIR MR 0 LR, 3ot R
A BB SRR B 7 , BT LA, YRR ) I 2R 0 e s
ZERE. BERECAFEARFETE BE B
RS, o OLH R AR B 7 i A MUK R L H Al
ik EHES AT, XA TE A B B R AR BT, B
BRI BATBORAA B, B EA AL BT, L
R GRS BTN RER —MEW E RN LS4 R
BRI TTEE S B AR REREF X, AT
BRI - REMNA R, LR B SRR
BAZH AR 1975 4 HOLLAND R 4% 5 R F LY (1
KA BEAL AL 32 R Y, B — T 2 R R Tk,
B IZ R FRIEEB M TR R i &P 9, M
BT A MG B B R AT IR R ™, &
EHENERIBEN—HWGHSITHRER, AR
MEBE—HIRIE ST IR, XA LG SR E R

e ER 85 AREHES BT H (60878024)

EERA . J7 BR(1986-) 5 B LAFS A , L EE N E
g JufE BRI

* BB R Ao E-mail: lijinsongsong@ yahoo. com. cn

WA A #9:2009-10- 12 1 B 5 3chs H $9.:2010-03-08

ATLUAT B RS2, FLIB (ST Sk o6 3
AFAIBDETHIBIA, B, T A0 T
W EE AL F RS, (A RAR A
XU T LI TR AT T
i

1 E i

1.1 14 FRERR

¥ F & &k B 8 A& B YABLONOVITCHP! #1
JOHN''7E 1987 4E48 1, B A 5t 4 25 (] R 508 A 2 A
REMHE LT SR =4 — R R (B MW )IER
TR # R R, B TR A ST
A BLF 2 BT , O F Sh AR B B2 5 1A HT LA
AR BTE G5 B 75 0 2 A R BT T B A
RFRERBIER T o F I8 RS RAIN A i
(&.,8,) JEE (a,b) N TZE3CEHET M R 1 48
JAstEEs AL, S AN d=a + b, — R EN o
FOEZERA IEASRIINE | Fraid 1 RS
MR LE,  H, R RE T WITEER ny —EKZR
&, E,, H, %= FmH 1 MR n,—MNGRE, -
HERE I LA ASEK E,, REEH E, , BH K
E,VEBITHERn, WARASNBFE I LK
KE,



658 ®o% B A 2010 49 H
H H R R A TR 2 P R O AR 22 BT =
y E’Qa e,P%l TR | [FIE
‘ i ell%/'flxl “gl T E, =E,e" (8)
’ n H Hr’ E h’ ﬁ: i8) 1 -8
: EV E, l E, =E, +E, =Ee” +E,'e (9)
16 . ’ AR
woo O f*fz” ‘p/l
H, = (E, -E,) ncost92—
Fig. 1 Optional dielectric layer in the middle of the optical transmission 0
1&& EF%‘%E?Z}:AEE‘%%EOLE’%H: ‘53 (Eulelsl ' 51) _n ,c0s6, (10)
Jﬁ}:'—ﬁj‘ﬁﬁﬂ’ﬂ‘ﬁﬁ?ﬁﬁﬁ_fHﬂﬁ%ﬁ%ﬁl@%ﬁéﬁ%ﬁo AN N
<

BEMHMSREE,, H, E,  H, W] F#F1E5E FF
B K:

EI E2

[H ] _M[H] ()

T RSN TR MR B TR M s,
AP TC B B A B TR N, AR R R
NRFM, R SRR E fMggwmdx H e o8&
B, RASDCK MR RIR E, EEASN®, %%
I8 TE 2 ( 1 A E U, A ASHE RIS 0T, %
BIEAS HFH LA S GBS R ARO
Rpe]) XA 1 -
E =E,+E, =E, +E,’ ,
{H = H, cosb, — H,cosh, = (2)

H  cosf, — H, cosf,

B H, = [ \/;:En(xﬂ*éﬁ?l‘ﬁ TE)) K

()X H, k0.

&
H, = _O(En - E, )nycosh, =
Mo

a—O(Ell - E, )n,cosf, (3)

X, 60 HEE 5\%%%& po NEZBHEFE, WRE
I, E, H, THEMYAK:
{E2 =E,+E, = E,
H, = H,cos, - H,cos0, = H,cosf,
nj(4)=Xr H, /7220

[(E -E )nccosf, = E, [nzcoseq (5)

ERAWE ] EWENHE, (x,y,2=0) 5REI
LA E,(x,y,z=h,) :

E, = Euoe_i(hﬂkﬁ |:=0 (6)

EiZ = Elloe_i(kxﬂkzz) ‘::h =E|le_lkzh] = Eueial (7)

itq:‘ 761 -

(4)

“kh = f’”n]h cosB, , TR H k HIF

le
n = —Onlcosei2 (11)
o

3
idq H
E, = e7([‘:’2 + —2)
6 T (12)
1 H
Er "= E— E — 2
’ 2 ( ? T )
e (12) KA 2) A K (3) K75
isinS
E, = E,coss, - H,[ =22
{ 1 2 ! 2( m ) (13)
H, = - E,n,isind, + H,cosd,
HRFERERA
E, cosd, sm81
[l ) 0
H, - in,sind, cosd,
SRR
cosd, —Lsiné1
M= L (15)
— i1, sind, cosd,

X1 4R BRGSO, T8 R R (14) Ry 5
N BUZSFHEF R 78 XT3 N BA I, KA R 15
giiﬁ‘jEN, HN,EEEH’J%%EPLJENH, N+1J~Uﬁ.
Ey Ey.,
[HN]zMN[HNH] (16)
RIKBZHHE, 715

El EN+]
MRz
+1
MMM, MM[ ”*‘]:
N+1

S R SRS

HN+1 ) C D HN+1
AP M=MMM, MM, 521 %GR
L3R ,A4,B,C,D AT,



34 HSH

FOW RIEEENAT T ik 659

L2 14FMEEHNBHENITR

SIAVEESS T A FE M58 N+ 1 AR B3 g
DRITRE KRB/ E, H, Ey,, ,Hy, fRA(T) I,
BIF A kK 8. & A R B ¢ = E:(vi)/Enl =

27, \ .

Any +BTI07INZ +C +Dny,, BRI T =0

FER A EE Bkt , A 3 BOH S T 5
B, R BN E Y TR ERN— R,
BEREN AR : (1) YL E R R R B
P n, A Q LI R B IR A EE, A1
R RO RN ER RS (2) RSN w5
X AR R BT R T R R B A AR BT R 48, b H
Wr & B KRN R AR, R REN R AR, RE
BAER M AR (ny,, ~2) DR AR R RIE RIS
STEH e BURIE HE RBESR U BT B Bl B (3) 8 A
HiFpRE i — e UL p, BEPLESE p, x (ng,, —2)
YRR, SR XX e e 0 (R HEAT BERLEC R , SR A S bk
SRS EHAT B, F VB T R U B TE Q
He R BEHLRE — A, B B P> G 10 B A R A
AT (4) BB 5 X (ng,, —2) DRAK(E
FEEAMARZELN) L —E B p, EROEKER
AR R AL RS, BN Y Ak B A B N HR L p, 89
BEFRARS (A0 ZER] 1 B EH AR 5 (5) Pl A9 A 5 - A
A2 E—REBARRAKEE2 2HEH) 58] 0,
MR — R, BEEQ) P ~B5)
2 HREHS
2.1 EHBEXR

Tt PLIROE A FER L HABE A VT Wt i, T
SR TR BB R ™ L . SRIER 1 i, B

Table 1  Five different photonic crystals for building band-stop filter

thickness of each photonic crystal/nm

refractive b I By Iy hy

n, =2.4 119.24 120.03 58.63 58.63 49.00

n, =1.38 127.36 95.48 159.91 134.51 112.19
2 RAPHRIS WG TR, BAL R b R AR N
7 v

Fig.2 The photonic band gap by splicing
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Fig.3 The reflectivity of broadband stop filter
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Fig.4 The transmittance of narrow-band interference filter
1.0 —— 1
0.8}

%o 10 20 30 40

[0
Fig.5 The reflectivity of narrow-band interference filter
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Fig.6 The sum of reflectivity and transmittance
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Table 2 The result of band pass filter from 450nm ~650nm

layers 1 2 3
refractive n =1 36 n, = 2. 049 ns =2.049
thickness/nm 96.4 99.7 20.6

n, =2.20

5 6 7 8
ns =1.36 ng =1.96 n, =1.36 ng =1.96

11.0 22.5 10.1 1.5 1.3
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Table 3 The result of band pass filter from 390nm ~ 780nm

layers 1 2 3 5 6 7 8
refraclive n|=l.36 np =1.75 n,3=l.75 n4=1.96 ns =1.63 ng =1.36 n7=l.96 ng =1.46
thickness/nm 95.7 91.9 18.3 20.6 19.3 20.0 16.0 10.6
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Fig.7 Transmission chart of wide band pass filter
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