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Deter mination of optical constants of thin films by means of transmission
spectra and simulated annealing algor ithm

Liu Xicheng, Wang Zhiheng, Liao Qingjun,Lai Chengjun
(Phystisof Department ,Schuan U niversty ,Chengdu ,610064)

Absgtract: A method is proposed to determinate the reflective, extinction coefficient and thickness of thin film
materid at the same time by means of transmisson gectrd and dmulated annealing agorithm. The grict caculating
formula and program diagram are provided. To check the accuracy and feashility of the method ,numerica smulation is
first done,and then the SNy thin films are tested. Smulated results are highly dosed to theoretica va ues,and reproduced
curve in termsof the experimenta results conforms to initial experimenta curve. This method has alot of advantages such
as no damage ,9mplicity of measurement facility~of manipulation ,good stability fast convergence and high accuracy.
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T = (1-p)Ti;3U/(1 - pR3, U?) ’(1)
A, Ry =raurs” (2)
Ti3=(n3/n1)tizatizs” (3)

Bt = .

film (2) ny 'kz

lr,,, un,,, substrate (3) ny. ks
air (1) lr m

Fig.1 Optical parameters and directions of the transmittance and
reflectance
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ran = [ra + ryexp(W) )/ [1 + rypryep(i®)]  (4)
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Fig.2 The frame of the program for solving the parameters n, k and d by

simulated annealing algorith, p is & probability and a¢ is random num-

ber between 0 and 1
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Fig.3 Calculated transmittance curve of imaginary film versus
wavelength
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, So
, , Se = Vo/ C = VoSoi/ V1( 6 = O ,45° ,90°)
r 1, , a=0p = (11)
1 PP P, A=0"P=0, (9) , B=0,459° , 3
0° ) P> S :
0 Seo = 0.105r (1 + 0.825 + 0. 82F cosM + P cost)
45° i1 =45 Sous = 0.105r1 (1 + 0.825B cosM - 0.5653 SnA)
, M =1.516,12 mSNis = g0 = 0.105r(1 - 0.825 + 0.82 cos - Boos)
nSNio 1 =27. 8 ) (32) s (4) (12)
rp = 0.0958, rs = 0. 309, ( rs + rp ) = 0. 105; (11) ,(12) 3
snp =0.825,008p =0.565
A=0 ,(8) :
So=r(r?+rd) (1+snpoos® +Bcossnp +
Boosxoos® - BsnXcospsnB) 9 3
a=0pB=1,r=1, 0 =0, ,
9 Sor = r(ry’+ 1) (2+28m) 180° ,
=0.383
, So1 ,
SO]_ =0.383 ' PEM , ’
1, So1
0.383
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