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Study of high brightness fiber coupled diode lasers

Wang Yingshun, Ren Yongxue, An Zhenfeng

(The 13th Research Institute, CETC, Shijiazhuang 050051, China)

Abstract: High power fiber laser requires high brightness and power fiber coupled laser diode module as
pumping source. A multi—single emitter diode with high brightness and power was developed by precision
assembling and beam combining technology. 14 laser diodes beam were coupled into a core diameter of
105 pm, numerical aperture (NA) 0.22 fiber via spatial combination and polarization combination. Experiment
results show that the optical power from fiber can reach to 120 W with a brightness of 9.1 MW/(cm?-sr),
and the electoral to optical efficiency is 45%, when operating current is 12 A.
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Tab.1 Beam quality parameters of single emitter

diode laser before and after alignment

w/mm 6 /mrad BPP/(mm - mrad)
Before collimation
c e . 0.000 75 280 0.21
in fast axis
Aftf:r ?olllmz?tlon 015 95 0.375
in fast axis
Before collimation
. . 0.045 87 3.9
in slow axis
After collimation
0.8 5 4.0

in slow axis
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Fig.1 Ray trace for high brightness diode laser module

with 14 emitters
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Fig.2 NA and spot diagrams of laser module end face
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Fig.3 Temperature contour of laser module
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Fig.4 Schematic diagram of testing platform for laser near

and far field characteristics
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Fig.5 Divergence after spatial beam combining
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Fig.6 P—I and efficiency characteristics of high brightness diode laser
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Fig.7 Relationship between emission wavelength and operating current
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