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Dual optical filtering function of photonic crystal
made of left and right hand material
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Abstract: In order to design optical filter components with high-quality and high-performance, transfer matrix method was
used to study the narrowband and broadband dual channel optical filtering function of photonic crystal ( HL)"D' (LH)".
Computer simulation was performed. The simulation results show that, whether the dielectric layer H is left hand material (LHM )
or right hand material (RHM) , with the increasing of cycle number m, a single narrow transmission peak always appears at odd
times of w/w,. With irregular variations of m, the transmission rate of transmission peak at odd times of w/w, will decrease at the
same speed and the transmission rate of pass band at even times of w/w, will unchanged. When H is LHM, more narrow
transmission peaks appear at odd times of w/w, and pass band appears at even times of w/w, ., The bigger m is, the narrower the
bandwidth of transmission peak or pass band is. The results show that photonic crystal made of LHM and RHM will provide better
narrowband and broadband dual channel filtering effect and modulation. The study has the guiding role in the research and design
of new optical filters.
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Fig.1 Tranmission spectrum for photonic crystals (HL)™D (LH)™ with
ny =1.38
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Fig.2 Tranmission spectrum for photonic crystals ( HL)™D (LH)™ with
ny=-1.38
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Fig.3 Tranmission spectrum for photonic crystals ( HL)’ D! (LH)> with
ny =1.38
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Fig.4 Tranmission spectrum for photonic crystals ( HL)*D' ( LH)> with
ny=-1.38
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Fig.5 Tranmission spectrum for photonic crystals ( HL)>D ( LH)™ with
ny=1.38
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Fig. 6  Tranmission spectrum for photonic crystals ( HL)*D ( LH)™ with
ny=-1.38
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