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Figure S1 | Optical constants of the a-Si thin film deposited on a silica substrate. Real (a) and imaginary (b) part of the refractive index are shown. 
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Figure S2 | Isolated single silicon nanodisks fabricated on a silica substrate for comparison with the dimer. (a, b) SEM images of the small (a) and large (b) disks. The diameter was 180 nm and 250 nm. The thickness of both of the disks was 170 nm. (c,d) Scattering spectra of the small (c) and large (d) disks.
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Figure S3 | Scattering patterns of isolated single silicon nanodisk on a silica substrate in the experiment. (Insets) Scattering patterns simulated by FDTD methods.
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Figure S4 | The peak scattering angle as a function of excitation wavelength.
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Figure S5 | Scattering patterns of the asymmetric silicon dimer in the plane parallel to the substrate. The nanodimer was illuminated by the incidence propagating along the substrate.
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Figure S6. Simulated scattering patterns of the Au nanodimer at (a) = 480 nm and (b) 590 nm. The dimensions of the Au dimer were as follows: H = 50 nm, D1 = 110 nm, D2 = 130 nm and d = 40 nm correspond to height, diameters of the small and large nanodisks, and the gap distance, respectively.

Supporting notes
Supporting note 1
Optical constants of a silicon thin film. Refractive indices of silicon thin films deposited on a silica substrate were measured using spectroscopic ellipsometry. The real part of the refractive index was larger than 3 throughout the measured region, which is high enough to excite Mie-type resonances on a silica substrate. The imaginary part of the refractive index was sufficiently low to avoid strong absorption losses and less than 1 even around 400 nm.

Supporting note 2
SEM images and scattering spectra of isolated singe silicon nanodisks. SEM images showed that the fabricated samples had almost perfect round shape of the top circle and vertically stood on the substrate. The scattering spectra obtained in the experiment showed a good agreement with those in numerical simulations, verifying that the samples were successfully fabricated.

Supporting note 3
Scattering patterns of isolated single silicon nanodisks. Scattering patterns from single nanodisks were monitored using the BFP techniques with prism coupling. The single disks did not show any side scattering in the left nor right direction, but just along the incident axis, which were also confirmed in the simulation by FDTD.

Supporting note 4
The peak scattering angle as a function of excitation wavelength. The peak scattering angle observed in the experiment and numerical simulation was plotted. We used the data at m = 57 °, which corresponds to the polar angle used to calculate Figure 4b. In the experimental plot, since the data was noisy, we smoothened the data near the peak with polynomial function to find the peak. This plot qualitatively showed that the scattering direction was shifted from the positive to negative direction as the excitation wavelength was increased. 

Supporting note 5
Scattering patterns with the incidence parallel to the substrate. Scattering patterns from an asymmetric silicon dimer which has the same configuration in the experiment were calculated using the numerical simulation when light incident along the substrate illuminated the nanoantenna. The scattering direction is tunable by changing the excitation wavelength. This tunable scattering was also observed for the experimental demonstration using the BFP imaging technique with an illuminating evanescent wave excited by the total internal reflection at the interface of air and the substrate. The resonant wavelengths and scattering angles were shifted from the experimental results since a different excitation method from the experiment was employed here and, hence, the excited resonances inside the silicon particles could be dissimilar, leading to the shifts in scattering properties. However, because the objective of this paper is showing the capability of tuning the scattering direction using an asymmetric dielectric dimer, the shift in wavelength does not affect the conclusion.

Supporting note 6
Simulated scattering patterns of the Au nanodimer. Scattering patterns from the Au nanodimer with the same dimensions as ones reported previously34 were simulated using FDTD method. Throughout the visible regime, the Au nanodimer did not show clear side scattering nor tuning of the scattering direction. 
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