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Measurement method of beam quality factor £ for high energy laser
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Abstract: The measurement system of high energy laser beam quality factor § is mainly used for state
debugging and comprehensive performance parameters diagnosis of laser system, while these parameters can
evaluate the laser output performance and the far-field spot focusing ability of the laser system. Aiming at the
defect that the beam quality factor § close to the diffraction limit occupying too few pixels in the area array
detectors, a measurement method was proposed based on microscopic magnification with high-precision
scanning slit, and the relevant scheme was analyzed and calculated. In addition, a verification scheme of
measurement results using the combination of fixed aberration elements and collimator light sources was
designed to analyze the uncertainty of measuring device of developed high energy laser beam quality factor £,
and the measurement uncertainty was better than 10%.
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Fig.1 Schematic diagram of orthogonal slit scanning in
rotary roller-type
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Fig. 2 Schematic diagram of measuring device of high ener-

gy laser beam quality factor

2 RGEARTWMRITE
21 BRERWMBMKEARSTRITE

PLAS R K B AR K 200 mm AT, B
HEMDEHRF QRS HROOCRERERGE
bR . ERERGEE R R
3.2 m, & FHIE K IR A 75 Bl 900 nm~ 1 700 nm, /470
RSF R 15 pm, 43 3538 R 640x512 (3L 214 InGa-
As T FEFBLAE 0025, SR FAATT S A% BR A B 5% 4,

ARG S FR A 1.3 pm % K S20 OGO EBRE7E
AHHL b 0 G BE B S X 7 18 8, A 45
w1 .

F1 AHEEREEBRIKTESELENEHGEER
Table1 Spot diameter and its number of pixels corre-

sponding to horizontal direction of camera
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HESAR R R

EBE HA%/um (ECIRES 33
1 50.75 3
2 101.50 7
3 152.26 10
4 203.01 13
5 253.76 17
6 304.51 20
7 355.26 24
8 406.02 27
9 456.77 30
10 507.52 34
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Table 2 Spot diameter by microscopic amplification method

and its number of pixels corresponding to hori-

zontal direction of camera
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HARam GFE HARwm SR

1 50.75 203.01 13 1015.04 68
2 101.50 406.02 27 2030.08 135
3 152.26 609.02 41 304512 203
4 203.01 812.03 54 4060.16 270
5 253.76  1015.04 68 507520 338
6 304.51 1218.05 81 6090.24 406
7 35526  1421.06 95 710528 474
8 406.02  1624.06 108 812032 541
9 456.77  1827.07 122 913536 609
10 507.52  2030.08 135 10 150.40 677
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Table 3 Relationship between minimum spatial resolution

and roller rotation frequency as well as digital

sampling clock
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Fig.3 Physical picture of measuring device of developed

high energy laser beam quality factor f
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Fig. 4 Verification principle of beam quality factor §
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Table 4 Verification results of beam quality factor #
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Table S Measuring device uncertainty assessment results of

beam quality factor
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