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Fig. 1. Typical focal patterns: (a) No ladderlike phase modu-
lator (No LPM); (b) ladderlike phase modulator (LPM).
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Fig. 2. Radius and spatial scintillation index of focal pat-
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Fig. 3. Laser spectrum style of uniformity, Gauss and Lorenz.
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Fig. 4. Typical focal patterns with different laser spectrum
styles: (a) No LPM; (b)—(d) LPM, where the laser spec-
trum styles in panel (b)—(d) are (b) uniformity style, (c)
Gauss style, (d) Lorenz style, respectively.
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Fig. 5. Spatial scintillation index of the focal patterns with

different laser spectrum styles.
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Influence factors and laws of laser active
illumination uniformity

Luo Wen Y23 Zhang Fei-Zhou!  Zhang Jian-Zhu V1
1) (Institute of Applied Physics and Computational Mathematics, Beijing 100094, China)
2) (Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621900, China)
3) (Graduate School of China Academy of Engineering Physics, Beijing 100088, China)

( Received 8 March 2022; revised manuscript received 9 April 2022 )

Abstract

Active illumination with narrow spectrum laser based on ladderlike phase modulator (LPM), is an effective
method to improve the illumination uniformity. Laser spectrum style, lens number of LPM, and lens thickness
error of LPM are three significant factors influencing the illumination uniformity in engineering. The laws of the
three factors with scintillation indexes are analyzed through numerical simulation. The results indicate that the
laser spectrum style is not an important factor, and the spatial scintillation index of uniformity, Gauss, Lorenz
style narrow spectrum laser are 0.27, 0.28, and 0.28 respectively. The scintillation indexes decrease gradually
with the lens number of LPM increasing. The spatial scintillation index increases from 0.266 to 0.271, when the
lens thickness error of LPM is —0.6 mm. Therefore, several ideas are proposed: when this method is used in the
engineering project, some attention should be paid to laser spectrum style, the lens number of LPM should be
optimized by considering the laser spectrum width and scintillation index synchronously, and the negative error

of optical lens thickness gradient of LPM should be controlled attentively.

Keywords: laser active illumination, phase modulation, scintillation index, arrow spectrum laser
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