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Abstract: A nev type of dielectric grating waveguide filter based on left-handed material (LHM) was proposed and its
band-rejected characteristicswere carefully analyzed by a method which cambines the rigorous mode matching procedure
with multmode netvork method TheBrillouin curve of the dominant mode was calculated and the variations of the nomal-
ized center frequency and the bandvidth aswell as the maximum attenuation constant in the stoopband with the geometry
structure paraneterswere given Camparions betveen theLHM and nomal grating structureswere presented with saime ex-
planations It is indicated that the bandvidth and the maximum attenuation constant in the stopband for the LHM grating
waveguide are much larger than those for the conventional grating structure The calculated results are of guiding signifi-
cance for the design of the present kinds of band-rejected filters
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Fig 1LHM gratingwaveguide and its related paraneters
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Fig 2 Unbounded periodic array of dielectric slabsand e- Floquet '

quivalent transnission line model of the periodic unit cell
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Fig 4 Brillouin diagran of dominatemode in the dielectric grating
waveguide t =10mwm, {, =Q 6rim, d =10mm, d,/d=05
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Fig 5 Effect of the apect ratio on the nomalized center
frequency, bandwidth and the maximum attenuation con-
stant for the dominate mode in the LHM grating
waveguide t, =10mm, t;, =Q 6mm, d =10mm
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Fig 6 Effect of the grating height on the nomalized cen-
ter frequency, bandwvidth and the maximum attenuation
constant for the dominate mode in the LHM grating
waveguide t, =10mm, d =10mm, d, /d=Q 5
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Fig 7 Effect of the substrate height on the nomalized
center frequency, bandwvidth and the maximum attenuation
oconstant for the dominate mode in the LHM grating
waveguide t; =Q 6mm,d =10mm, d, /d=Q 5
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