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Fig. 1. Diffraction and interference of light after passing

through the silicon carbide rectangle.
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Fig. 2. Schematic diagram of nano-lens structure optimiza-

tion.
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Fig. 3. Distribution of the electric field intensity of different wavelength: (a) 500 nm; (b) 650 nm; (c) 800 nm; (d) 950 nm;

(e) 1100 nm; (f) 1250 nm; (g) 1400 nm; (h) 1550 nm.
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Fig. 4. Focusing efficiency for different wavelengths of light.
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Fig. 5. Waveguide coupling output of focused light.
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3.2 ET=AK.EZE.EEMNXEELER
BRRELN

il R BEAL I, FE AU SERE AR BE A L
Wit TU=SIE S | B A AR LSS /Y il
R R b, = PR IE DY 2002 nm Y
SHEE A =M, EAfR AT, 2RO K
40 nm WIEZEIE, ZEIR R MR 0] 55185 1RE
=420 20 nm. PEALFTAREEHS 55 2L 800 nm 14
F14) FL I3 0 43 L 7 (a)—(£) s . SRARAKCR AN
K 8(a)—(c) Bz, BT EMERAAARFEAFRA,
Jir LLAEAT BR A SR AR BT 15 B B AR A4 SR AR R

(@) G ©
%o& g" oo o %o o
s o
. . . & Teo .<a>8°°°<s° @ o g; 6 ?
§ ' @ 2 o p @
; e 6,558 © oo %og? °
® - b'..g.> (s n o 2 o oo o =] @) o am
L o ree e -
* LA & A @ o
fi s $o%s '°°°¢ o c?:ug"go
o &% o ‘;' P
<3
& o

7 GIRAEZE 5 800 nm FIRME 0 (a) = MIELH; (b) G, (o) BUESH; (d) =ML IRE I (o) ZEIB4EE
S (B3 A (£) [0 405 e S5 0 L5 A
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Broadband efficient focusing on-chip integrated nano-lens”
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Abstract

As a basic optical element, optical lens is widely used for realizing the focusing, imaging and optical
communication systems. Light of different wavelengths will propagate at different speeds. A beam of
polychromatic light will produce chromatic dispersion after passing through a single optical device, which
prevents the ordinary lenses from focusing the light of different wavelengths into a point. This means that the
light of different wavelengths cannot be focused ideally. Traditional focusing systems can solve this problem by
superimposing multiple lenses, but this is at the expense of increasing the complexity, weight, and cost of the
system, and is not suitable for highly integrated nano-optical systems. At present, a better solution is to use the
plane metalens, that is, using the metasurface to control the amplitude, phase and polarization at each point in
space. However, the plane metalens is difficult to directly integrate on the chip. An intelligent algorithm
developed by combining finite element method with genetic algorithm is used to optimize the design of multi-
channel on-chip wavelength router devices and polarization router devices. In this paper, combining with years’
research results of the theory of multiple scattering coherent superposition of disordered media, the use of
intelligent algorithm to design an on-chip integrated nano-lens that can achieve efficient focusing from the
visible to the near infrared band. In the lens structure SiO, serves as a substrate, and the arrangement structure
of SiC rectangular column is designed. The substrate size is only 2 pm X 2 pm. The lens achieves low-dispersion
focusing in the band from 470 nm to 1734 nm, with a focusing efficiency of over 55% at the highest level and
30% at the lowest level, and an average focusing efficiency of 42.1%. A 200-nm waveguide is added behind the
focusing region. After refocusing through the waveguide, the laser beam with a size of 2 pm can be focused by
the coupling of the lens and the waveguide into a beam below 200 nm in size. The focusing efficiency goes up to
80%. At the same time, the intelligent algorithm can be applied to different types of structures. The focusing
lens structures composed of triangle, diamond, or circular nano columns are designed, which can achieve an
approximate focusing effect and efficient coupling propagation efficiency. This work provides important ideas for
developing broadband and efficient focusing nano-lens, as well as a new way to achieve the high-density

integrated nanophotonic devices.
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