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Collimation Technique for Infrared Beam Based on Moire Fringe

Cai Shangchen, Chen Qiluan, Zhang Shu, Tan Zuojun’
College of Science, Huazhong Agriculture University, Wuhan 430070, Hubei, China

Abstract A method of infrared beam collimation adjustment based on the Moire fringe is proposed based on the Talbot
image of the grating and its relationship to beam collimation under spherical wave illumination. When the grating is
moving, the change in the Moire fringe direction is observed and measured by an infrared array charge-coupled device
(CCD) to adjust the beam collimation. As a result, fast and convenient collimation of the infrared beam is realized. The
results show that, when the grating moves, because the distance is the same, the optical path changes of O-order and 4 1-
order light waves differ. The fringe shows periodic vertical axis movement and periodic contrast change, but the fringe
direction remains unchanged. The fringe movement and contrast change do not affect the collimation accuracy. This
method overcomes the difficulty of an invisible infrared beam and achieves simpler, faster, and more convenient
collimation correction than the traditional collimation method.

Key words infrared beam; collimation; grating; Talbot effect; Moire fringe
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Table 1 Spot size and divergence angle after collimation at 5 m

o Spot size /mm Divergence
Position
1 2 3 4 5 6 7 8 9 10 angle /mrad
Z,(0.51m)  2.436 2.437 2.438 2.435 2.436 2.438 2.501 2.438 2.432 2.431 0 633
Z,(5.51m)  5.648 5.658 5.563 5.688 5.628 5.563 5.683 5.561 5.533 5.563 .
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