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Fig.1 Reflection curves of 11-layer anti-reflection film
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Table 1 Merit function values of example 1
Design  Number of  Number of values Merit
method layers of wavelength function
GA 11 25 5.036 3X10°
PSO 11 25 4,635 4X10°
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Fig. 2 Reflection curves of 15-layer high-reflection film
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Table 2 Merit function values of example 2

Design  Number of  Number of values Merit

method layers of wavelength function
GA 15 50 0.148 9
PSO 15 50 0.116 0

B3 1:14kEET

BORBITFE A 500~1 000 nm i [l 4 35 5 %2
AR Z R 1 5 eE 3 TiO, (ny =2. 35)
1 SiO, (. =1. 38) #it.

K9 JRRER L HE 500~1 000 nm ¥ K3 [FE
S5 8] BRI 50 A i g JUAT JRE BE A 48 R X ] E
10 nm<{d,<<250 nm, Y B #FFLELEL 25 B, 19 I &

LEMY N air/12. 243 9H 131. 601 9L 66. 100 6H
117.355 7L 98. 940 9H 213. 759 1L 29. 828 1H
52.160 6L 19. 133 6H/glass. & 3 51z il PSO fif
51 B 5 Bl 46 5 SCilk S ] R FE EGAAM (1) 4[]
SEIBETT T AR 0 R T R 2. & 3 44 T A PSO &
EGAAM ¥ i1 B A5 (1 2F-f o 0.

0.510
- --EGAAM R
—PSO 7

0505

3

s

2 0.500

2

3

% 0495

e~

0.490 -

500 600 700 800 900 1000
Wavelength/nm

B3 9F 1.1 2 tHEN A%

Fig. 3 Reflection curves of 9-layer 1:1 beam-splitting film
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Table 3 Merit function values of example 3

Design  Number of  Number of values Merit
method layers of wavelength function
EGAAM 9 50 1.053 X107
PSO 9 50 4.361X10"
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A Coating Design Method Based on Particle Swarm Optimization

ZHAI Zi-yu, YE Mei-ying
(Department o f Physics,Zhejiang Normal University ,Jinhua,Zhejiang 321004 ,China)

Abstract ; Particles swarm optimization is a new evolutionary computation technique. Compared with genetic
algorithm,the particles swarm optimization has the advantages of easy implement,few control parameters,
and fast convergence to optimal solution in most cases. In order to obtain better multilayer coating
structure,the particles swarm optimization is proposed for the design of optical multilayer coatings. To
verify the feasibility of the method,three different design examples.,i. e. ,anti-reflection film, hign-reflection
film and beam-splitting film, were demonstrated. In the examples, the sum of squared error of ideal
reflectivity and actral reflectivity was used as the merit function of multilayer coating performance. The
results indicate that the particles swarm optimization is an effective technique for the design of multilayer
coatings. By means of particles swarm optimization, a better multilayer coating structure than genetic
algorithm can be obtained under the same design condition.

Key words: Optical film;Coating design; Optimum design;Particle swarm optimization; Genetic algorithm



