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Application of genetic simulated annealing algorithm in parameters

retrieval of dispersion equation for glass and crystal
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Abstract: According to the experimental data of K9 glass, ZnS crystal, MgF, crystal and calcite crystal,
the dispersion equations of the materials was established by the application of genetic simulated annealing
algorithm to retrieval parameter of the modified sellmeier equation. Meanwhile, the differences in iteration
searching properties between the genetic simulated annealing algorithm and the genetic algorithms
including standard genetic algorithm and multi—population genetic algorithm were compared. The results
show that the genetic simulated annealing algorithm possesses the best optimization effect and stable
performance. Finally, the dispersion equations of K9 glass and crystals obtained by genetic simulated
annealing algorithm in one spectral region are used in another spectral region, and the fitted values of
dispersion equation are in good agreement with experimental data, indicating that the dispersion equation
has better extrapolation. Therefore, retrieval parameter of dispersion equation using genetic simulated
annealing algorithm can be applied to other materials.

Key words: standard genetic algorithm; multiple population genetic algorithm;

genetic simulated annealing algorithm; dispersion equations; retrieval; extrapolation

K B H.2015-03-05; f&iT B #5.:2015-04-03
EE£TB . Piiy A ARRFEIE 4 (2012IM1011); BEPE 28 205 T RHIFI H (14TK1301) ; B VG 44 3573 15 158 8 o 24 B 1 £ T 9% 42(2008)169
TEE R LLHA0974-), B Bl W+, 2 B FRECHU R 7 8758, Email: waxiang0921 @126.com



3198 bl ok T2

% 44 A

0 5] §

B RIS AN A v o2 e A
Al 2 RS X T P SO AR A P
AR ZES, DL E AN 38 Xt m k) 8
FEVEAR R S, HEAT 7O 0 S50 I 0 P e A5 R
5%, Kim 58 ABFIE T ALGa,_As & AR Bl R EE 2216 1)
Pror R EuE, 'l T —FE R E S kR
Sellmeier #5712 Salem W% T Zn,Cd,_,,S A% () 41
BEZBIRERNZ, BT -MEBRIEKES
10 1Y B A Sellmeier 2RI 28 38 S 56 I 5 17O
2FHEEEHDG 2R SR TE 0.36~2.5 wm 48 Bl N B9 Pt
SR R — T L O T R S T R B A
FREFEIEAT THWAGTEY, & IGH X HE IE Y Sellmeier
J7 RE AR SR A5 T A S AR I R R A, B
VG 1E (4 Sellmeier J7 75 & T 1 22 301 =X % 5 i A1
YN €IS B (Y S = 228 O\ S B4 I
i X J7 A0 916 TE Sellmeier J7 R A9 R 51, HAT,
] PN 27 5 T G A 5 0 A B A e B A AR (1)
KNS, RGO S i st AR AR
TR R B, S B R T R B
M2 S i AR i 3t A% 309 1 T FFP 74 3
B SR, AR T S T GO I R 2
VTR B Al BAPUHR JOR A B N 5
Py #% ()BT A 0 S RO RS T M R RIS G
S8 EE AR AL I 2 SO AR F AR IR 275 k(4 10]
T KO 3 358 11 AR 114 S 95 50l | e 3t A% B30 0k TS0
IR KA AT IR A B GRAZEIILR KA
PR T EBOT S8 #57T KO 305
LR AR B @8O 72, 9F 5 2% k4,6, 10107
153 EaRSEeE MR O R A L3, 45 3R W L st (B A
PR KB PR /O B LA SR B AL, T H
20TV A RO R B A BAF i AR

1 EAXEP

AEAT LA B BHERAEAE P S R el Hfa ol
MIBAC LAY | X} i 3 W) i, 848 25 s N B B
1EMY Sellmeier J7 ## , HIE A FE,

B
n*=A+ O

—DX2 1)

P A AT A P BB (B pm) ;A B .C
D ¥IATFESH,

AR ARLUIR R B SE AR B A B S B A
TEVFZ SCHR FP AR AT T PR AR A8 3R M, X HUAS 1

2 HEIREERSR

FESHOU BB, B E R E S B AR
JLHlL Bl 4438 A B.C.DW ETFRARE.
0<A<10
0<B<0.5
0<C<0.1
0<D<0.5
A HARREL s=X (n—n')?, X1 n Fl n’ 53 501 8 SE B0 AH
FT B O BRI E, EH AR R s Sy BT B
() O R TSR S S SR Y 22 05 F
21 KOEBHEERER
M4l 2 2% SCHR (41 07 45 KO 3¢ 5 76 615 X 8
(0.36501~1.013 98 wm) T 5 R AH, B S il i a8t 14 5%
PR KB AT SHO R G 5 Rk (bR
HEBHE TR M Z R L 3 ) T A5 45 SR R AT T
2.1.1 BAEBEMR K H & (GSAA) T A 4R
GSAA Z BB WT - f R st AE AR Rl AR
KN Metropolis 55 K 14 100, 28 CHE R 147 4%
A 0.7 A 0.01, 0 4R T BRI 2 1k IR B 43 5
200 A1 1, i BE R RERECH 0.95,
HHE 225 SR [4] 1 KO BEREAEGIE X 355(0.365 01~
1.013 98 wm) 1 47 5 28850 | 8 i GSAA 14 3| K9 3¢
BEIER Sellmeier J5 204

ﬁ 1.084 7x102
229 270 239
" *X=1.250 6x10°

H1 MATLAB 153 1] 15 K9 SRS #5245 R 2207

(2)

-9.9755x107%- X* (3)

14
FH s= D, (n-n,')*=2.66x10"",
i=1

27 SCHR[A1ER LY KO BEESIT L R AR .
1, ZAA NN AN AN AN (4)
KA, Ay, e As —ZHTFE W8 A I pm 13
K smy XERE A BT AR KO BRS 19— 2H R AL A~
AR



% 11 27

I g AR B IGR K ok ks Ao d ik & o 12 A 2 B TR A v

3199

Ai=2.269 185 ,A,=-9.449 785x 107,
A;=1.163 685x102, A,;=—1.380 36x10~",
A=4.419 505%10, A;=—2.344 66510~
23 (4) P KO B S5 R 2205 MR s=

Z (n,—n,')?=4.11x10"°, T LLFH H , FI ] GSAA it

& 1E B Sellmeier 77 22 & & 09 SRR Z LA
@A H—L8EE, K1 h Ko B3 115 IE Sellmeier
TR PS4

1.540
1.535}
1.530f
1.525}
1.5200
1.515]
1.510}

1.505F
03 04 05 06 0.7 0.8 0.9
Wavelength/pm

1 AR BEAIAR BT T A% KO BB Y (B FR 8L it 4k
Fig.1 Fitting curve of dispersion equation for K9 glass by GSAA
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Tab.1 Single calculation results by SGA for K9
glass in spectral region(0.365 01-1.013 98 p.m)
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Tab.2 Multiple calculation results by SGA for K9
glass in spectral region(0.36501-1.01398 jum)
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Tab.3 Multiple calculation results by MPGA for K9
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Tab.4 Multiple calculation results by GSAA for K9
glass in spectral region(0.36501-1.01398 pm)
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Tab.5 Single calculation results by GSAA for K9
glass in spectral region(0.36501-1.01398 pum)
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Tab.6 Comparison of calculation results obtained by SGA, MPGA and GSAA for calcite

in spectral region(0.394-1.159 pm)
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Algorithm type
Coefficients of Sellmeier equation
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