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Abstract The dispersion and transmission characteristics of antisymmetric bound and symmetric bound modes in
metal-insulator-metal (MIM) waveguide Bragg grating (WBG) structure are analyzed. The cut-off property and
dispersion relations of the two modes with different dielectric materials are discussed, when the metal is set as silver
and the insulator thickness is 700 nm. On the basis of this, the band structure of the antisymmetric and symmetric
modes of the MIM WBG structure is proposed by using the Bloch mode analysis method. The transmission spectrum is
calculated by transfer matrix method, and mode filtering properties of the structure in communication waveband are
found. Furthermore, the dependent relationship between the cutoff frequency of the symmetrical mode, the mode
transmission characteristic, the material and structural parameters is discussed. Through the selection and
optimization of material parameters and geometrical dimensions, mode filter function can be achieved in a particular
band, which can be broad or narrow. The structure has potential applications in the field of optical communications
and integrated optics.
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Fig. 1 Structure schematic of MIM type waveguide
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Table 1 Parameters of Lorentz-Drude model

Parameter Value /eV Parameter Value /eV Parameter Value /eV
w, 9.010 fo 0.845 r, 0.048
w 0.816 fi 0.065 I 3.386
w> 4,481 1o 0.124 r, 0.452
w3 8.185 I 0.011 I, 0.065
w, 9.083 I 0.840 r, 0.916
ws 20.290 fs 5.646 r; 2.419
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Fig. 2 (a) Effective refractive index 7. and (b) dispersion diagram of antisymmetric bound mode and symmetric bound
mode in MIM waveguide; when the incident wavelength is 1310 nm, E, distributions of (¢) antisymmetric bound mode
and (d) symmetric bound mode of air; E, distributions of (e) antisymmetric bound mode and (f) symmetric bound
mode of SiO,; when the incident wavelength is 1550 nm, E, distributions of (g) antisymmetric bound mode and
(h) symmetric bound mode of air; E. distributions of (i) antisymmetric

bound mode and (j) symmetric bound mode of SiO,
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Fig. 4 (a) Dispersion diagram and (b) transmission spectrum of MIM WBG
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