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Far-field focal spot measurement based on DMD

Li Ming*?, Yuan Suochao'?, Li Hongguang®, Da Zhengshang*

(1. Xi'an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on digital micro-mirror device (DMD), a novel method for measuring high power laser
far-field focal spot with high dynamic range was proposed. The region of focal spot was divided into two
segments with different intensity range through DMD, and then captured by two CCD respectively. Image
fusion technique was used to put two results together and the intensity distribution of high dynamic range
focal spot was acquired. Based on the digital control of DMD, focal spot with different forms can be
measured efficiently. The principle of focal spot division using DMD and the approach to obtain DMD
control signal template were analyzed and the procedures of image calibration and registration for focal
spot reconstruction were explained. The feasibility of the new method was verified by experiment. The
results show that a dynamic range of 3000:1 is achieved through the proposed method.
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Fig.1 (a) Diagram of flip control for DMD micromirror;

(b) diagram of DMD control signal template
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Fig.2 Measurement system configuration
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Fig.3 (a) Binary image |; (b) DMD image by white light;

(c) calibrated binary image 1'; (d) DMD control
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Fig.4 Experimental installation
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Fig.5 Measurement results
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