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Two-dimensional Interaction and Grating Resolution of Near-field Optics

ZHANG Juan-na, GUO Qi-zhi, TAN Wei-han
(Department of Physics, Shanghai University, Shanghai 200436, China)

Abstract In this paper, the distribution of two-dimensional scattering field of infinite cylinder illuminated by a
plane-wave is derived, the interaction equation between cylinder-samples and sphere-probe is obtained, and the
resolution of two parallel cylinder samples and simple grating is calculated. The result shows that the best resolution
exists in the case of two-dimension field,and the offset of far-field component to near-field component still plays a role.
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Fig.1 (a) Scattering by a cylinder; (b) Schematic diagram of resolution calculation of two cylinders
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Fig. 2 (a) Optical intensity I vs the scanning position along x direction

The curves 1, 2, 3, 4 corresponding to d =45 nm, 50 nm, 70 nm, 90 nm, respectively

(the distance between the two samples / =80 nm, the radius of the cylinder sample « =20 nm)

(b) Optical intensity I vs the scanning position along x direction

The curves 1, 2, 3 corresponding to / =70 nm, 130 nm, 180 nm, respectively (d =70 nm, a =20 nm)
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Fig. 3 I : Maximum optical intensity I,, vs the
distance / between two cylinder samples
d =70 nm, a =20 nm, y-axis: left datas
Il : Maximum optical intensity I,, vs the distance /
between two sphere samples

d =70 nm, a =20 nm, y-axis: right datas
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Fig. 6 (a) Optical intensity probed I vs the scanning
position along x direction
The curves 1, 2, 3 corresponding to d =40 nm,

50 nm, 90 nm, respectively (. =70 nm, ¢ =20 nm)
(b) Optical intensity probed I vs the scanning
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The curves 1, 2, 3 corresponding to / =50 nm,

78 nm, 110 nm, respectively (d =50 nm, ¢ =20 nm)
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