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Improving Coupling Efficiency of Optical Fiber for
High- Power Laser Beam

Wang Baohua Jiang Menghua Hui Yongling Li Qiang
(Institute of Laser Engineering, Beijing University of Technology, Beijing 100022, China)

Abgract Beam quality parameter plays an important rolein the optical fiber coupling for the high-power laser. For
high-power laser , its laser beam is dways multimode, 0 it is an efective method to use equivalent basic mode to
replace multimode for calculating. The beam width of this equivalent basic mode is measured by including 98 % of
the beam energy , and thisis an efective way to calculate the beam quality parameter. A high-efficiency coupling
system was designed by using theory of optical fiber coupling for the high-power laser and the beam transorm , and
in the system numerical values of lens aperture and focus were optimized. Experiment proves that the coupling
system has a high coupling eficiency. The eficiency is more than 94 % when the input power is 2000 W, and the
figure of the experiment on coupling efficiency was displayed and anal yzed.
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Fig.4 Comparision of two different beam widths
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Table 1 Parameters determined
Power / W 2000 di / mm 318
Wavelength /U m 1.064 fi/ mm 120
BPP/mm - mrad 24 f2 / mm 350
Beam waist / mm 1.9 fs / mm 100
1 :
wi =270 m, = ¢
= 9.18 mm, B PPaer =

24 mm - mrad
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Fig.5 Relation between coupling efficiency and
laser power
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