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Dielectric structured lens of large numerical aperture

Chen Sujuan, Chen Jiexiang, Xu Mingming
(Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: A dielectric structured lens formed by varying the high—refractive—index square dielectric holes
was proposed. This lens can realize higher energy efficiency compared with the high —refractive —index
square dielectric metal structured lens. The energy efficiency has achieved 44% by finite difference and
time domain (FDTD) algorithm, and the spot size leads to the diffraction limit. Second, the dispersion
characteristic of the lens was researched, it has the counter dispersion characteristic with the geometrical
optics lens, so lens group make up of those dielectric structured lens and the geometrical optics lens can
be used to clear dispersion. In addition, it overcomes the limitation of feature size of the large numerical
aperture (NA) lens, so the large NA lens can be achieved. Four lens with the same aperture but different
focus length were designed for the wavelength 10.6 um. The smallest F' number has reached 0.25.
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Fig.1 Cross section of one unit of dielectric structured plane lens
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Fig.2 Planform illustrates the distribution of square rod
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Fig.3 Results of numerical calculation
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Fig.4 Intensity distribution of three different wavelengths
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Tab.1 Focus position and maximum intensity of

focal spot with different incident

wavelengths
Incident 9 10.6 12
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Coordinate value _
52.5 49.8 46.0
of focus/pwm
Maximum intensity
0.165 0.180 0.151
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Fig.5 Intensity distribution along X=0 in cross section with

four lens of the same aperture and different foal lengths
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