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Study on property of prohibited band gaps in 1-D ternary
unmagnetized plasma photonic crystals
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Abstract; In order to study property of prohibit band gaps in 1-D ternary unmagnetized plasma photonic crystals, the
transfer matrix method was applied to simulate the electromagnetic wave propagation through 1-D ternary unmagnetized plasma
photonic crystals. Based on the calculated transmission coefficients, effect of periodic constant, dielectric constant, thickness of
dielectric layer and parameter of plasma on the property of prohibited band gaps was analyzed. The results illustrate that the band
gaps can be tuned by changing dielectric constant, thickness of dielectric layer and plasma frequency, the bandwidth of

prohibited band gaps can not be broadened by increasing periodic and plasma collision frequency. The results are good theoretical

references to design 1-D ternary unmagnetized plasma photonic crystal devices.
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Fig. 1  Physical model of simulation
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Fig.2 Transmission coefficients versus frequency as N =1 ~ 60
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Fig.3 Transmission coefficients versus frequency as F =0. 125 ~5
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Fig. 4 Transmission coefficients versus frequency as K=0.1 ~ 10
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Fig.5 Transmission coefficients versus frequency as @ =0.1 ~10
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Fig.6 Transmission coefficients versus frequency as w, = (1 ~30) GHz
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Fig.7 Transmission coefficients versus frequency as v = (0. 1 ~80. 1) GHz
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Table 1
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Positions of band gaps of single periodic and biperiodic photonic crystal

wavelength/nm gap position/nm meanvalue of the gaps of two single wavelength/nm gap position of the biperiodic structure/nm
445 472.0 445 ~457 478.3 445 ~457 478.3
450 477.3 450 ~457 480.9 450 ~457 481.0
457 484.5 457 ~457 484.5 457 ~457 484.5
460 487.8 460 ~457 486.2 460 ~457 486.0
465 493.0 465 ~457 488.8 465 ~457 490.0
470 498.3 470 ~457 491.4 470 ~457 492.0
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