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Supplementary Material 

Supplementary note 1. Analysis of chiral enhancement with to the control of the changes of height in squared 

nanoblocks. 

 

Figure S1a demonstrates calculated chiral enhancement (C enhancement, -C/C0) of silicon (Si) nanoblock based on the 

numerical simulations. We control the simulation parameters to find the relationship between resonance and chirality 

as the height of nanoblock varies. The width and length of nanoblocks are fixed to be 125 nm. The trend and the values 

of chirality in Figure S1a and Figure 1d imply that when a structure has a rotation symmetry, a high level of C enhance-

ment can be obtained. For structures with rotation symmetry, the identical response is given to each orthogonal polar-

ization. The designed structure shows the high C enhancement due to the overlap of electrical dipole (ED) and magnetic 

dipole (MD) for the incident light with orthogonal polarizations. 

 

Figure S1. (a) Calculated C enhancement of silicon (Si) nanostructures for the continuously tuned height of the nanostructure. (b) C 

enhancement with respect to the heights at the resonance wavelength of 470 nm indicated as the black dotted line in (a). 

 

Supplementary note 2. Analysis of chiral enhancement with the control of the changes of width in nanostructures. 

 

We confirmed the C enhancement by changing the length of nanobeam with different widths and fixed height of 60nm. 

We analyzed the results by varying the width of the nanobeam structures from 95 to 245 nm, which shows that the 

structures we designed are optimized for enhancement in the target wavelength of 470 nm. 
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Figure S2. C enhancement by changing the length of nanobeam with different widths at the resonance wavelength of 470 nm. 

 

Supplementary note 3. Theoretically calculation of Qsca based on t he analysis of dipole decomposition 

 

We theoretically analyzed the scattering crosssection based on Mie coefficients as follows [1]:  
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where 𝑎𝑛 and 𝑏𝑛 are the electric and magnetic coefficients, respectively and 𝑥, 𝜀1, 𝜇1 are the size parameter, permittivity, 

permeability of the particle, respectively. 𝑗𝑛 and ℎ𝑛
(1)

 denote the spherical Bessel, Hankel function. The total scattering 

crosssection (𝐶𝑠𝑐𝑎) can be defined with Mie coefficients [1–3]: 
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where k is the wavenumber. When n equals 1, it means scattering for values in ED (𝑎1), MD (𝑏1). Based on the equation 

(3), the scattering efficiency generated by the designed structure was analyzed. Figure S3 demonstrates theoretically 

calculated and numerically simulated scattering efficiency (Qsca) as the length Si nanostructure changes with the height 

and width fixed to be 60 nm and 125 nm, respectively. When the width and length of the structure were equal (L=125 

nm), ED and MD resonances occur at approximately the same wavelength. It is noteworthy that the magnitude of total 

scattering is large and the phases between ED and MD resonances are close to be equal. Through the theoretical decom-

position of scattering, we have confirmed that the two dipole modes closely match with the simulated analysis. 



3 

 

Figure S3.  Spectrums of theoretically calculated and numerically simulated Qsca as the length (L) of nanobeam is tuned from 95 to 

300 nm.  Theoretically calculated electric dipole (Red line). Theoretically calculated magnetic dipole (Blue line). Theoretically calcu-

lated total scattering (Cyan line). Numerically simulated total scattering (Black dotted line). Vertically black dotted line indicated the 

ED resonance point. 

Supplementary note 4. Scattering efficiency and C enhancement for various sizes and shapes of nanostructures.  

Figure S4a shows numerically simulated map of the scattering efficiency (Qsca) of Si nanostructures with the incident 

light of right-handed circularly polarization. The nanostructure is designed as elliptical shape with the end faces of the 

nanobeam structure being designed as round. As the length gradually decreases, the shape approaches to cylindrical 

shape. Figure S4b shows that a high level of optical chirality is obtained when the nanostructure features rotation sym-

metry which induces the overlap of ED and MD resonances. Figure S4c and Figure S4d are numerically simulated map 

of Qsca, calculated C enhancement of circular post nanostructure. These results show that the structure presented in the 

manuscript is optimized for achieving high C enhancement at target wavelength near 450 nm. 
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Figure S4. (a) Numerically simulated Qsca of Si nanostructures for the continuously tuned length of the elliptical nanostructures. (b) 

Calculated C enhancement of Si nanostructures in (a). (c) Numerically simulated Qsca of Si nanostructures for the continuously tune 

diameter of the circular post nanostructures. (d) Calculated C enhancement of Si nanostructures in (c). 
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