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Fig.1 1DMD structure with a symmetric arrangement, the
dashed line shows the unit cell
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Fig.3 Real component of the Bloch vector of IDMD
structure
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Fig.4 Time-averaged power density distribution for a Gaussian beam incident to a 6-periods stack
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Fig.5 Calculated transmittance of a 5-period Ag/ ZnS (30
nm/60 nm) stack in different wavelengths.
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Fig.6 Image formed by 1DMD stack for a two-slits object.
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Broadband Self-collimation Effect in One-dimensional Metal-dielectric
Structure
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Abstract: The projected band diagram of one-dimensional metal-dielectric structure was calculated. It shows that, a
dispersionless band occurs in such a structure with proper parameters; and dispersion curves for the different
wavelength were also shown considering realistic optical constants. A Gaussian beam incident in the
one-dimensional metal-dielectric structure at different angles was simulated by verifying the self-collimation effect
in the wavelength region of 440~600nm. Such a broadband self-collimation can be realized in different wavelength
region with different material. Subwavelength imaging with the one-dimensional metal-dielectric structure was also
analyzed. The resolution of A/3 is achieved for the imaging with double slits source around a special wavelength.
Key words: Metal-dielectric films; Self-collimation; Subwavelength imaging
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