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Measurement System for Laser Divergence Angle
Based on LabView
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Abstract In order to measure the laser beam-divergence on-line during the laser manufacture, a divergence angle
measurement system for pulse laser is established. It is based on the focus method. The laser beam widths are
measured by using variable aperture method. In order to improve its automation, a test software is built based on
LabView software. It will realize automatic measurement with different diameter apertures. record the relevant
energy., compute the dirergence angle of laser, save and type the results. Experimental results show that the error of
this measurement system is below 0.05 mrad which can fulfill the requirements of divergence angle test.
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Fig. 1 Schematic diagram of principle of laser
divergence angle measurement
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Fig. 2 Constitutive frame diagram of the laser

divergence angle measurement
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Table 1 Diameters of the apertures

No. Divergence Aperture diameter /mm No. Divergence Aperture diameter /mm
angle /mrad Nominal value Measured value angle /mrad Nominal value Measured value
1 0. 20 0.30 0.353 8 1. 63 2. 45 2.502
2 0. 33 0.50 0.502 9 2.00 3.00 3.052
3 0. 40 0. 60 0.598 10 2.50 3.75 3.796
4 0.50 0.75 0.785 11 3.00 4.50 4.545
5 0. 60 0. 90 0. 898 12 3.50 5.25 5.334
6 0.70 1. 05 1.098 13 4.00 6. 00 6.019
7 0. 80 1. 20 1. 183 14 5. 00 7.50 7.511
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Fig. 3 Measurement plat for laser divergence angle
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Fig. 4 Operation interface of the measurement system
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Table 2 Measurement results

Repetition  Aperture Laser Divergence

) Energy

frequency / diameter / energy / ; angle /

ratio

Hz mm m] mrad
15. 000 4. 460 1. 000

1 3. 000 3. 540 0.794 2.403
3.750 3.980 0. 892
15. 000 5.925 1. 000

20 3. 000 5. 156 0. 870 1.934
2.450 5.052 0. 853

ST HOG AR 7E B AR 1 Hz A 20 Hz B &
A AR FRIE 43 5 24 2. 4 mrad F1 1.9 mrad, 2%
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