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zoom lenses based on LC-SLM( Liquid Crystal Spatial Light Modulator) is proposed and a zoom beam expan-
sion system based on LC-SLM is built using this method. Firstly, according to the principles of lens phase
transformation and the phase modulation characteristics of LC-SLM, the phase modulation maps of digital len-
ses with different focal lengths are generated using computer programming to obtain the function of digital len-
ses with different focal lengths. The effectiveness of the function is verified with the convergence of convex len-
ses to parallel beams. The average error is 0. 95% . It can be concluded that LC-SLM can achieve the function
of digital lenses with different focal lengths and realize a zoom lens’ function. A 2 ~5” continuous magnifica-
tion collimation of the laser beam is then attained by combining it with the converging lens. The beam expan-
sion error is 0. 539 7 mm, and the peak valley value is 0. 99 mm. The experimental results show that the
method proposed in this paper can be used to expand the laser beam to different multiples and the beam expan-
sion ratio can be varied continuously. This system solves the problem that the traditional zoom systems cannot
meet the changing demands of laser beam expansion. It has a simple structure with high precision and has
great significance in the applications of laser beam expansion.

Key words: digital zoom lens;liquid crystal spatial light modulator;laser beam expanding system ; phase mod-

ulation map
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Fig. 4  Experimental system diagram of a zoom lens

based on LC-SLM
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Fig.5 Schematic of convergence effect for convex lens

to parallel light
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Fig.6  Spot images received by the camera
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Tab.1 Theoretical values and measurement values of focal length of zoom lens based on LC-SLM
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Fig.7 Focal length curve of a LC-SLM zoom lens
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Fig.9 Phase modulation diagrams corresponding to different beam expansion ratios and the spot patterns received by the

camera
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