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Abstract

To meet the demands of rapid adjustment, testing, and acceptance of megawatt-level pulsed laser
divergence angles in engineering applications, this paper proposes a testing method—the Far-Field
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Target Method—and compares its results with the widely used Aperture Diaphragm Method. Unlike
the Aperture Diaphragm Method, the Far-Field Target Method allows the observation of the laser
spot distribution on the target paper at the focal plane of the focusing lens through a telescope. The
divergence angle can then be directly read from the telescope’s internal scale, eliminating influ-
ences from beam quality, energy meter accuracy, and aperture positioning precision. This approach
provides a new solution for measuring the divergence angle of megawatt-level pulsed lasers in en-
gineering applications.
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Figure 1. Testing principle and methodology by the Far-Field Target Method
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Figure 2. Testing principle and methodology by the Aperture Diaphragm Method
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Figure 3. Testing environment
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Table 1. Megawatt-level pulsed laser parameters
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Table 2. Divergence angle of lasers vs. pulsed peak power—Far-Field Target Method
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(MW) (mrad) (MW) (mrad) (MW) (mrad)
14.55 0.55 6.67 0.45 3.23 0.36
13.10 0.62 6.00 0.55 291 0.44
11.64 0.51 5.34 0.45 2.58 0.35
10.19 0.64 4.67 0.61 2.26 0.53
8.73 0.44 4.00 0.40 1.94 0.33
7.28 0.45 3.34 0.40 1.62 0.32
5.82 0.59 2.67 0.60 1.29 0.46
4.37 0.43 2.00 0.32 0.97 0.24
291 0.32 1.33 0.29 0.65 0.20
1.46 0.29 0.67 0.25 0.32 0.18
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Figure 4. Laser spot image—Far-Field Target Method
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Table 3. Divergence angle of lasers vs. pulsed peak power—Aperture Diaphragm Method
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(MW) (mrad) (MW) (mrad) (MW) (mrad)
14.55 0.38 6.67 0.45 3.23 0.36
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8.73 0.44 4.00 0.39 1.94 0.34
7.28 0.43 3.34 0.39 1.62 0.29
5.82 0.66 2.67 0.58 1.29 0.51
4.37 0.38 2.00 0.35 0.97 0.29
291 0.36 1.33 0.31 0.65 0.30
1.46 0.32 0.67 0.30 0.32 0.34
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Figure 5. Divergence angle of lasers vs. pulsed peak power
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Figure 6. Energy distribution map of pulse laser heam cross-section
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