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Abstract

To evaluate the distribution of laser beam spot with different powers under different far-filed dis-
tance, the key factors affecting the measurement were analyzed. A technical design basis for photo-
electric detection effect target array was provided. The target developed in this research could sat-
isfy the requirements of far-filed spot measurement of lasers whose power ranging from 5 kW to
100 kW within a distance range of 10 km to 100 km. This research solved the technical problems of
dynamic far-filed spot measurement for high power lasers under different distance.
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Figure 1. Typical far-field spot distribution
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Figure 2. The relationship between the target surface received power and the target surface size
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Table 1. Comparison table of target size and test distance
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Table 2. Detection value of light intensity in a certain frame (unit: mW/cm?)
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17/5 Fl1 5 2 5 3 % 4 55 % 6 5 7 5 8 59 %l 10
17: 1 41 27 34 24 30 24 34 27 20 19
17: 2 28 31 59 56 45 45 37 30 31 29
17: 3 56 92 136 132 154 129 93 60 36 28
17: 4 146 377 965 1455 1616 975 325 113 59 37
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17: 6 2015 9674 35,825 45,491 50,858 19,304 6456 1055 187 47
17: 7 3098 15,707 46,562 75,103 83,037 31,738 9583 1209 230 61
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Figure 3. Intensity distribution after gaussian fitting on targets of different sizes
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Table 3. Simulation calculation
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Figure 4. Center target surface and edge extension dimensions
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Figure 5. Sampling of light spot intensity when the detection unit distance changes
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Figure 6. Simulation results of transient spot parameters as a function of resolution
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Figure 7. Simulation results for integrated spot parameters as a function of resolution
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Table 4. Detection unit spacing vs. test distance comparison table
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Figure 8. The relationship between detector detection power and detector measurement dynamic range
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Table 5. Far-field focused spot power density table (unit: mW/cm?)
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30 kW 95.5 382.2 955.4 23.9 95.5 239 10.6 425 106.2
100 kW 318.5 1273.9 3184.7 79.6 318 796 35.4 142 354
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100 kW 19.9 79.6 199 12.7 50.9 127 8.85 35.4 88.5
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5kW 0.325 13 325 0.25 1 25 0.16 0.64 1.6
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100 kW 6.5 26 65 5 20 50 32 12.7 32
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Figure 9. The relationship between spot power, centroid, size, and unit duty cycle
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Table 6. Calculation results of offset error and precision root measurement accuracy
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Figure 10. Measurement target structure diagram

10. U EILIREHE

DOI: 10.12677/app.2026.164037 408 I EEY/BEH


https://doi.org/10.12677/app.2026.164037

[2bEi

FEARP T AL HEAR 10 (FT) x 10 (F1)3E 100 ANERIIFL, R 20 mm, A Z3%HRIAIREG 30 mm 1753t
312 MRIAL. I BN S, REEATHRCEE, HBURPIREHTIRE
7.2. EEEIt

F T O B e K D26 2 FEROK, i SR BRI 2 36 AR 8 v AT . S 7 ORI PRI B F e 2
X A, g5kt Bl el i 0 b 2228 30 dB 520 A, Wil 11 fion, W Re Rk T — & 2la it
ATHR .

6L SR

TAEHK: 1050~1085 nm;

TAEIREE: ks

B MR A

IREE: 30 dB;

PR B{E: >1000 W/em?.

FRR B i e e L B A s TR B AR . O T B IR R Gk O R [l O i
FAR A, IR 7R IR AR, (OG0 NG A FE AT IR .

Figure 11. Schematic diagram of the relative positioning between the attenuator and the detection unit
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