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Abstract: Transmission spectrum of a one-dimensional photonic crystal micro-cavity containing dispersive medium
are calculated by use of the finite-difference time-domain method, and frequency shift of defect modes is investigated.
In comparison with photonic crystal without dispersive medium inside micro-cavity, we find the frequency shift
phenomenon of defect modes which results from the medium dispersion. And then, the dependence of frequency shift
of defect modes on dispersive medium parameters such as strength of dispersive, damping coefficient and centre
frequency is analyzed in detail. The result shows that the above parameters of dispersive medium determine the
resonant frequency of the defect modes. The frequency of the defect modes can be significantly tuned by adjusting
carefully the dispersive medium parameters. Such phenomenon can be used to tune the resonant frequency, which has
a great potential for a new generation of optical components.
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Fig. 1 Structure of one-dimensional photonic crystal

with the defect layer
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Fig. 2 Real part of complex dielectric constant of dispersive medium w, =6. 2X 10" Hz and y=3. 2X10* Haz.
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Fig. 3 Transmission spectrum of one-dimensional photonic
crystal with yo = 0, where frequency of defect
mode is 7.274X10" Hz, hy = 0. 5 um, other

parameters are the same with Fig. 1
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Fig. 4 Transmission spectra of one-dimensional photonic crystal for y=23. 2 X 10 Hz,w, =6. 2 X 10" Hz. (a) %o =0.38,
ha=0.5 pm, (b) yo=1.3, ha=0.5 pum, () 2o=0.2, h¢=1.0 pm, (d) 3 =0.3, h¢=1.0 pm. Other parameters

are as in Fig, 1
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Fig.5 Defect modes as function of the defect layer,

wo =6.2X10" Hz. Other parameters in Fig. 1
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