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Fig. 1. (a) Schematic diagram of the Si nano-cone device; (b) the whispering gallery mode.

# 1 TEHARFEILATEH AT, AR A ASOE R B

Table 1.  Comparisons of the max absorption position in different size devices with different geometry.

8PE1 /nm A2 /nm k3 /mm
=20 =80 L=2000 r =20 =100 L=2000 r =20 =280 L =2500
500 nm A EIR I E F A2 /nm 92 94 90
550 nm ASHEIIE(E B4 /nm 106 107 107
PIE(EIES /nm 234 172 325
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Fig. 2. The simulation results of the light field distribution (a) and the absorption (b) with the wavelength of 450, 550 and 650 nm,
respectively. The light field distribution (c) and absorption (d) of the typical incident wavelength along the axial of Si nano-cone.
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Table 2. The total absorption of the nano-cone

devices with or without substrate.
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Fig. 3. The simulation results of the light field distributions (left) and the absorption (right) with wavelength of 500 nm when the

incident angle is (a) 0°, (b) 5° (c) 10°, and (d) 30
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Fig. 4. The energy absorption density of typical incident

light with different incident angles.
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Fig. 5. (a) Comparisons of light field distribution between devices with (a) and without (b) graphene electrodes under incident light
of with 420 nm. Light field distribution with typical incident light along the axis of nano-cone devices with (c) and without

(d) graphene electrodes.
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Fig. 6. The simulation results of normalized response spec-

trum of a nano-cone device.
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Simulation of color discrimination and detection
capability of coned silicon nanowire device
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(School of Electronic Science and Engineering, Nangjing University, Nanjing 210023, China)
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Abstract

Filterless color discriminative imaging system is greatly demanded, with the pixel size shrinking to
subwavelength. Nanowires have broad applications in photodetectors and have excellent ability to discriminate
color by the cavity mode effect due to its well-controlled geometry. Here we use the finite element method to
simulate a coned nanowire device which can split the light as well as serve as a photodetector array. The
numerical simulation results show that the important parameters such as the wavelength range and resolution
realized by the device can be modulated by the top radius, bottom radius, length, and material as well. And we
also analyze how the surroundings and the incident angle affect the performance of the device. These results

have important reference significance for the practical application of tapered nanowires as photodetectors.

Keywords: coned nanowire, photodetector, cavity mode

PACS: 61.82.Fk, 85.30.De, 81.07.Gf DOI: 10.7498/aps.70.20202031

1 Corresponding author. E-mail: wangjz@nju.edu.cn

116103-7


http://doi.org/10.7498/aps.70.20202031
http://doi.org/10.7498/aps.70.20202031
mailto:wangjz@nju.edu.cn
mailto:wangjz@nju.edu.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

