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Abstract

Pixelated polarizer array can be used in the real-time measurement of Stokes parameters. In this paper, pixelated
polarizer array based on the aluminum nano-grating is designed and fabricated, and the fabrication technology is electron
beam exposure technology. The size of each unit is 7.4 um, and the polarization directions of each adjacent 2 X 2 units in
the polarizer array are 0, /4, 71/2, and 37/4. The period, duty cycle, depth and surface type of the grating are 140 nm,
0.5, 100 nm and rectangle type, respectively. The scanning electron micrographs of the pixelated polarizer array show
that there is no disconnection, cross and pollution on the fabricated metal nano-grating lines. The nano-grating lines are
straight and uniform in thickness, and the surface type of the grating is ideal rectangular type. The polarization optical
micrographs show that the pixelated polarizer array has good polarization characteristics. The maximum polarization
transmissivity can reach 79.3%, and the extinction ratio can arrive at 454. Furthermore, the pixelated polarizer array is
integrated with the charge coupled devise chip, and the Stokes parameters can be calculated from one frame, then the
degree of linear polarization and angle of linear polarization can be obtained. Thus, the polarization enhancement of

image is achieved, which can be used in the anti-stealth and recognition.

Keywords: pixelated polarizer array, metal nanometer grating, polarization transmissivity, extinction

ratio

PACS: 42.25.Ja, 42.87.Bg, 81.16.Nd DOI: 10.7498/aps.63.184204

* Project supported by the National Basic Research Program of China (Grant No. 2011CB302105), the National Natural
Science Foundation of China (Grant Nos. 11332010, 11102201, 11372300), and the Instrument Developing Project of the
Chinese Academy of Science (Grant No. YZ201265).

1 Corresponding author. E-mail: zhangqc@ustc.edu.cn

1 Corresponding author. E-mail: wgchu@nanoctr.cn
# Equal contribution for this paper

184204-10


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.184204

	1引 言
	2偏振片阵列的光栅参数设计与制作工艺
	2.1 光栅参数设计
	2.2 光栅制作工艺

	3像素偏振片阵列表征测试
	Fig 1
	Fig 2
	Fig 3


	4像素偏振片阵列性能参数
	4.1 消光比和最大偏振透射率T
	Fig 4

	4.2 透射率随入射偏振角的变化
	Fig 5
	Fig 6


	5像素偏振片阵列应用于偏振图像的增强
	Fig 7
	Fig 8
	Fig 9


	6结 论
	References
	Abstract

