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Model of effective refractive indices of nanoporous polymer films

LIU Yongjun, ZHU Da-qing, YANG Zhen-yu, LU Dong-sheng
(Natonal Laboratory of Laser Technology ,HUST, Wuhan 430074, China)

Abstract: In this paper, the methods for effective refractive indices of mulir phase medium are applied to study the
relationship between the effective refractive indices and pore ratio of nanoporous polymer films made of PS, PMMA and nanopores.
And the formula for the relationship betveen the effective refractive indices and pore ratio of nanoporous polymer films has been
obtained. What s more, the results of the formula are in coincidence with the experimental results.
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Table 1 The thikness and effective refractive indices of nanoporous polymer
films with different pore ratio when V(PS)V(PMMA) = 14
P PS difference thichness . effective
of mass of films ratio of refradive
po—p, PMMA 1- po, Aml g d/ Pm poep indices n
(1) PS PMMA 0. 0072 1. 1056 0. 0579 1. 4511
-p)/(+ Ep )/( -
no= e VNP e bt/ (3) 0. 0099 1.0231 0. 863 1. 4365
ni= 1 0.0139 0. 9864 0. 1254 1. 4131
PS. PMMA ’ 0.0167 0. H25 0. 1571 1. 3954
? 0.0178 0.9175 0. 1728 1. 3861
n (2 0.0195 0. 8983 0. 1932 1. 3742
2 2 172
n= n02 1+ 2no”+ 2P (1_ no )-| (4) Table 2 The thickness and effective refractive indices of nanoporous polymer
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films with different pore ratio when V(PS)V(PMMA) = 12

difference thichness . effective
. ratio of .
of mass of films refrad ive
Aml g d/ Bm pore p indices n
0. 0096 1. 2437 0. 0684 1. 4578
0.0121 1. 1673 0. 023 1. 4454
0.0151 0.9785 0. 1376 1. 4181
0.0175 0. 9367 0. 1658 1. 4033
0. 0203 0. 8984 0.2012 1. 3820
0. 0227 0. 8636 0. 2335 1. 3647

Table 3 The thickness and effective refractive indices of nanoporous polymer
films with different pore ratio when V(PS)¥V(PMMA) = 11

difference thichness . effective
. ratio of .
of mass of films refrad ive
Aml g d/ Pm poep indices n
0.0108 1. 5136 0. 0632 1. 4765
0.0174 1. 2285 0. 1263 1. 4403
0.0217 1. 0837 0. 1782 1. 4117
0.0231 0. 8763 0. 2345 1. 3794
0.0279 0. 8522 0.2912 1. 3452
0. 0334 0. 8317 0. 3567 1. 3089
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Fig.1 The relationship between the effedive refradive indices( r@l the
ration of pore(p) of nanoporous polymer films made of PS and PMMA
by diferent proportion
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