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Abstract A superlens which can work at visible wavelength and whose work wavelength can be manipulated is
proposed. It consists of a plasmonic metal film layer and two dielectric film layers. The relationship between the
dielectric layer and the surface plasmon waveguide mode is analyzed, and its sub-wavelength imaging law is given.
The results show that a sub-wavelength image with high transmittance and resolution of A/6 can be obtained in the
range of 365~515 nm. The fabrication tolerance and surface roughness can be greatly reduced, ascribed to its quite
simple structure. Its simple structure and excellent sub-wavelength imaging capability opens a door for potential
applications, such as sub-wavelength lithography, bio-microscopy and high intensity storage.
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Fig. 1 Schematic geometry of the unit cell superlens
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Fig. 2 Dispersion relations of UCSL corresponding to the increase of dielectric layer thickness (0, 5, 10, 15, 20, 25 nm).

(a) real parts of the dispersive curve for symmetric mode; (b) real parts of the dispersive curve for anti-symmetric

mode. The inserted figures present the magnetic field distribution along Z-axis for symmetric mode and anti-

symmetric mode respectively
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Fig. 3 (a) and (b) Present the real part and imaginary part of the supported waveguide mode for UCSL with 10 nm thick

dielectric layers respectively, and the red line corresponds to the symmetric mode while the black line corresponds to

the anti-symmetric mode; (c¢) resolution of UCSL at different wavelengths; (d) and (e) present the electromagnetic

field distribution for UCSL at 450 nm and 498 nm, respectively
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Fig. 4 (a) Normallized optical intensity distribution for UCSL and SLSL at the imaging plane; (b) optical
transfer function (OTF) for UCSL and SLSL
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