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Design of beam position monitoring device
for laser beam combining system

CHEN Chang —bo' > HAN Xu - dong' XU Xin — hang'
( 1. Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 China;
2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: In order to realize the position monitoring of the laser beam in the near —field visible light band and multiple
different wavelengths of laser combining a spot position monitoring device is designed. The device monitors the position of
the same pointing laser beam based on the shrink — beam system. In the beam combining system it cooperates with the
FMS to effectively increase the accuracy and beam combining efficiency of the beam combining system. Firstly the optical
system of the device was designed simulated and analyzed to shrink beam and reduce the influence of chromatic aberration
on accuracy. Then according to the design requirements the appropriate photodetector was selected. Then the drawtube is
designed and the device’s cabinet is finite element optimized to prevent resonance making it work in complex environ—
ments. Finally a suitable calculation method of spot centering is selected according to the characteristic of the spot. The
experimental results show that the multiplier of shrink — beam system reaches 15.6 times and the monitoring accuracy rea—
ches 0.1 mm. The system can basically image all the laser beams on the CCD and the spot can be completely imaged on
the CCD and its stability is good the precision is high and the design requirements are met.
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Fig. 1 Optical schematic of the position monitoring device
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Fig. 3 Composition diagram of the optical system

in the position monitoring device
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Fig. 4 3D illustration of the cabinet
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Fig. 5 Relationship between primary frequency and groove depth
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Tab. 4 Three calculation methods of spot centering
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Fig. 10 Actual and displayed spot position
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