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High Efficiency 400 um Fiber Coupled Diode Laser
with Kilowatt Output Power
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Abstract High beam quality, high power fiber coupled diode laser has extensive requirements in the field of
industrial processing applications. Micro-optics beam transform system (BTS) has been employed to transform the
beam emitted from standard cm-bar semiconductor with 19 emitters, the beam quality along the slow axis has been
improved. Compact spatial multiplexing module is designed, and balanced beam quality in both directions of combined
beam is achieved, four spatial multiplexing modules are employed in polarization multiplexing and wavelength
multiplexing, the output beam is coupled into a fiber with core diameter of 400 pm, numerial aperture (NA) of 0.22.
The maximum fiber-coupled output power of 1070 W, the coupling efficiency of 96. 3% . and the electro-optical
conversion efficiency of 43% are achieved. The instability of output power is less than 1%, by measuring the
maximum output power for 1 h.
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Fig. 1 Structure of BTS and process of rotating beams. (a) Structure of BTS;
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(b) schematic map of process of rotating beams
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Fig. 2 Compact structure of spatial multiplexing
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Fig. 3 Schematic of polarization multiplexing and wavelength multiplexing
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Fig. 4 Schematic of combined beam parameters
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12H®)

1 1 1 1 L 1 ’-M o 1 1
20 40 60 80 100 120 140 160 180 200 50 10 150 200
2/mm 2/mm
[#deta point+ focus dia- polyfit line | fedeta point+ focus dia - polyfit line |

1 1
250 300

6 B RO FE S R R B . () K SF 5 18] 5 (b) 38 B J5 6]
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Fig. 7 Beam distribution of spatial multiplexing
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Fig. 10 400 pm fiber coupled diode laser with kilowatt power
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Fig. 11 Stability measurement of fiber coupled output power
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