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Abstract

In this article we studied the scattering properties of a dielectric nanodimer excited by a partially
coherent incident light. Far-field distributions of the intensity of scattered light were analyzed
through both analytical derivations and numerical computations with the coupled electric dipole
model. We found prominent effects of spatial coherence on the scattering strength, the scattering
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pattern and the scattering directivity. In particular, our computational results demonstrated com-
plex interplays between the spatial coherence and the polarization and wavelength of incident
light. Through tuning both the norm and phase of the degree of spatial coherence, we achieved
evident transverse and directional scattering which were otherwise impossible without magnetic
excitations. Our methods and findings in this study would be helpful in exploiting scattering func-
tionalities using nanostructures.
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Figure 1. Geometry of the nanodimer and the incident plane wave
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Figure 2. Far field intensity distribution of scattered light in the x plane under the incidence of a x Polarized light. The direc-
tion of ¢=0 coincides with x axis, the center of the nanodimer coincides the origin of the coordinate system. The two

spheres have the same radius a=75nm , the center distance

is 160 nm
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Figure 3. Far field intensity distribution of scattered light in the xy plane under the incidence of a y polarized light. Other
parameters of the light and the nanodimer are the same of those in Figure 2
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Figure 4. Far field intensity distribution of scattered light from a non-Symmetric nanodimer under the incidence of a y pola-
rized light. The direction of ¢=0 coincides with the x axis. The radii of the two spheres are respectively & =75nm,

a, =115nm . The centers of the two spheres are located on the x axis with coordinates X, =+99 nm. The refractive indices
are the same n=4+0i. The wavelengths of the incident light are (8) 4=450nm and (b) 4A=630nm
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