F34E HEOMW
2007 4£ 9 A

OE ot
CHINESE JOURNAL OF LASERS

VOI. 34, NO. 9
September, 2007

XEHE: 0258-7025(2007)09-1271-05

SER @ISkt
BB, EHA

CHPEITRERERT

WME MABRGEBRTTZREEE. it RBFERERRELR. BERT A3t Es

BB, WL AU 310018,° L ¥BHE TR0 5 T A

THE%¥E, L 200093)

BENEEMSREEMHEE GRS, BIHFRAT AR USRI K. 7 LBOLIBO) &E LA

PR PEM R ER T 71064 nm,532 nm " fS B,

B — R A B BB T 938 B IR 7E 1064 nm 532 nmkk F %

5 343 A F99. 98 %0 F199. 99 %6 4 J5 — Fb PEAP B B BL 150 3 12 BETE PUAL B35 5 3 453K 8 100. 00 %0 . 78 K9 L3 Bt
T TR T L 450 ~650 nm3 B A T8 HF 48 47 R A ST R H 8 1299, 9120, 390~ 780 nm 3 [l # 5T H 1Y B
FEL 9 128 S R 3 99. 30 %6 R AR BR ORI AR A5 0 B R AL BURR N . B R SR BT A AL

REIA WY BEBRA R A S AR

FEISHES 0484 XHERINA A
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Abstract An approach for designing multilayer optical coatings is presented by use of genetic algorithm. With a

predetermined maximum layer number, the algorithm automatically specifies the appropriate layer number and

material and thickness of each layer. Evaluation function used here is different from the others before. The

1064 nm, 532 nm frequency-doubled anti-reflection coating is designed on LBO (LiB;(;) substrate with two

evaluations functions. Two coating structures are found with high transmissivities, one with transmissivity 99. 98 %
at 1064 nm and 99. 99% at 532 nm, the other with transmissivity of 100. 00% at both wavelengths. The broad-band

anti-reflection coating on K9 glass substrate is designed. The transmissivities of two broad-band antireflection

coatings optimized over a range of wavelength (450~650 nm) and (390~780 nm) are above 99.91% and 99. 30%

respectively. If the evaluation function is sensitive to the deviation of coating structure, the approach by genetic

algorithm is effective.

Key words thin film; anti-reflection coating; genetic algorithm; {requency-doubled; broad-band; multilayer optical

coatings design
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Table 1 Materials used and the refractive indices at 550 or 500 nm

Code 000 001 010 011 100 101 110 111
Material 14% 13% AL O, 13# PbF, 13* 14% 14%
Refractive index 1. 36 1.46 1.63 1.69 1.75* 1.96 2.049 2.2

# . materials used in the reference; * : refractive indices at 500 nm.
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Table 2 Anti-reflection coating design for LBO with two evaluation functions

Evaluation Layer 1 2 3 Transmissivity
(T Tioes) Refractive index 1.46 1.69 1.96 T (532 nm) =99, 99%
e Thickness /nm 254.2 200. 3 172.7 T (1064 nm) =99, 98%
Refractive index 1.46 1. 69 1.96 T (532 nm)=100. 00%
eXp(Tssz . T1064) " o
Thickness /nm 245.6 209. 2 178.8 T (1064 nm)=100. 00 %
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Table 3 Structure of anti-reflection coating design in different spectral range

Range of A Layer 1 2 3 4 5 6 7 8
Refractive index 1. 36 2.049 2.049 2.2 1. 36 1. 96 1.36 1. 96
450~650 nm -
Thickness /nm 96.4 99.7 20.6 11.0 22.5 10. 1 11.5 11.1
Refractive index 1. 36 1.75 1.75 1.96 1.63 1. 36 1. 96 1. 46
390~780 nm -
Thickness /nm 95.7 91.9 18.3 20. 6 19. 3 20.0 16.0 10.6
100.00
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