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Fig. 1. The optical setup of the production of holo-
graphic grating.
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Fig. 2. The gray images loaded on the spatial light modulator and the generated holographic grating: panel (a) is

the gray image when po = ¢ + ™/2; panel (b) is the generated holographic grating from panel (a); panel (c) is the

grayscale image when pg = 2¢ + 1/2; panel (d) is the generated holographic grating from panel (c).
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Fig. 3. The optical setup of the representation of the holographic grating.
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Fig. 4. The diagram of combining the diffraction

beams of the holographic grating into the vector beam.
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Fig. 5. The first column is the loaded gray image. The second column is the generated holographic grating.
The third column is the vector beams and the polarization distribution. The fourth column is the optical

distribution after horizontal detector. Lines 1, 2, 3, 4 represent the station of m = 1, 2, 3, 4, respectively.
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Fig. 6. The first column is the loaded gray image. The second column is the generated holographic grating.
The third column is the vector beams and the polarization distribution. The fourth column is the optical
distribution after horizontal detector. Lines 1, 2, 3, 4 represent the station of 6 = 0, /4, 2n/4, 3n/4,

respectively.
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Fig. 7. The first column is the loaded gray image. The second column is the generated holographic grating.

The third column is the vector beams and the polarization distribution. The fourth column is the optical

distribution after horizontal detector. Lines 1, 2, 3, 4 represent the station of n = 1, 2, 3, 4, respectively.
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Fig. 8. The first column is the loaded gray image. The second column is the generated holographic grating.

The third column is the vector beams and the polarization distribution. The fourth column is the optical

distribution after horizontal detector. Lines 1, 2, 3, 4 represent the station of 6 =0, m =1, n =1; § = 0,

m=2,n=1;=0,m=—-1,n=1;0 =0, m = —2, n = 1, respectively.
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Generation of arbitrary vector beam based on
optical holography”

Xi Si-Xing Wang Xiao-Lei’ Huang Shuai Chang Sheng-Jiang Lin Lie

(Key Laboratory of Optical Information Science and Technology, Ministry of Education, Institute of Modern Optics, Nankai
University, Tianjin 300071, China)

( Received 7 October 2014; revised manuscript received 28 November 2014 )

Abstract

According to the phase and amplitude modulation of the spatial light modulator (SLM) loading the phase distribu-
tion for generating arbitrary vector beams, we present a method of generating arbitrary vector beams based on the optical
holography with angle multiplexing. First of all, we use the optical holography to record the special phase distribution
on the SLM, and so an optical holographic grating is obtained. In the reproduction process, the two conjugate reference
beams with the same incident angle illuminate the holographic grating and the superposition of the two reproduced
beams is achieved, thus the arbitrary vector beams are obtained. This method can avoid the emergence of complex
polarization distribution, and has advantages such as simple optical setup, convenient operation, and higher polarization
purity of generated arbitrary vector beams. Good results of the arbitrary vector beams are also obtained by computer

simulation.

Keywords: holographic, spatial light modulator, angle multiplexing, arbitrary vector beam
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