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Complex amplitude pupil filters based on metasurface
with subwavelength slot antenna

JIANG Xiaoxin, WANG Jiming, HUANG Xin, HE Chongjun, LIU Youwen
(Applied Physics Department, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: In order to generate vectorial focal field with special properties, according to the similarity between the slot
antenna and linear polarizer, a metasurface with multiple subwavelength slot antenna arrays with different directions is
investigated. It is used as a discrete pupil filter with complex amplitude. The incident radial polarized light passes through this
filter and is focused by a high numerical aperture lens. Then the diffraction-limited ultra-long 3-D optical tube can be obtained in
the focal region. Since the slot antenna can manipulate the amplitude and phase locally, every ring has its own transmittance and
binary phase shift (0/) so that it can be used to generate special vectorial focal field. This type of metasurface can guide us to

find a new way for generation and manipulation of vectorial fileds.
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Fig. 1 Structure of slot antenna
a—single slot antenna in local coordinate b—antenna array arranged in a

circle
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Fig.2 Transmittance structure of discrete complex amplitude pupil filters
a—transmissivity intensity distribution of pupil filters b—discrete transmis-

sivity distribution
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Table I Parameters design of different annular rings of metasurface
order of zone 1 2 3
radius R/pm 2.0~3.0 3.5-~4.5 5.0~6.0

amplitude 0.1359 0.2365 0.5668
phase/rad w 0 w
orientation 6/(°) 93.91 6.84 107.26

DAL R K 9 A2 1 D 4 06 D A6 (incident
field ,INC) , ¥ 2 %t Ao i — 0 A 23 8 5 1T ( metasur-
face ,MS) , 28 jet — > 1E 58 T4 1] i i A4 1 1va) A6 fis 25
(azimuthal polarization analyzer, AP) , 5 3] i 1 1) HC 5t
3% (scattered field, SCA) , I3 i3 K EU(EH FL 2 % 45
(high numerical aperture lens, HNL) , 7£ £ & 3% X 7] L)
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Fig.3  Generation of diffraction-limited 3-D optical tube field from metasur-

face
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Fig.4 Structure of metasurface
a—structure of metasurface b—slot antenna with different orientation for

different rings in polar coordinate
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Fig.5 Scattering field distribution of radially polarized light passing through
the ultra surface
a—transversal intensity distribution b—transversal intensity distri-
bution after linear polarizer of y axis  c¢—normalized amplitude

transmittance of the metasurface
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Fig. 6 Intensity distribution of incident light at different polarization states
a—intensity distribution for linear polarized incidence b—intensity

distribution for elliptical polarization incidence
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