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Fig. 1 Sketch map of a nanoporous film's stucture
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Fig. 2 Contour line of the magnitude of the light field on
center section along the Z axis. Nanoporous ratio
in this film is 25%, and propagating time of

lightwave is 4. 13 ps
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Fig. 3 Magnitude distribution of the light field on center
line along the Z axis (To be seen clearly, a part of

points are shown)
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Table 1 Relationship between porous ratio and
simulated by FDTD

effective index

method

Simulated results by FDTD method

Ratio of pore /%| Equivalent [Ratio of pore /%/| Equivalent
5 1.4398 30 1. 3380
10 1. 4200 35 1. 3167
15 1. 4000 40 1. 2950
20 1.3796 45 1. 2730
25 1.3590 50 1. 2506
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Fig.4 The model of composite media in parallel
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Fig.5 The comparison between the function curve and
the simulation results. The solid line is the curve
based on the model of compsite media in parallel,
and the round points are the simulation results by
FDTD method
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Abstract: The finite difference time domain (FDTD) method is used to construct the model
of nanoporous film and to simulate the propagation of plane lightwave in the film and calculate
some refractive indices according to different ratios of pore. From these simulation results, it
is found that equivalent refractive index of nanoporous film will decrease with increase of
porous ratio. By using equivalent dielectric constant theory of composite media in solid-state
matercal science a theoretical model called composite media in parallel is proposed to explain
the connection between the porous ratio and equivalent refractive index of the nanoporous
film, and function expression between them is obtained. With the comparison between the
function curve and the simulation results, it is found that the function curve based on the
theoretical model of composite media in parallel is in accord with the results simulated by
FDTD method.

Key words: film optics; nanophase material; equivalent refractive index; FDTD method;
porous ratio



