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Fig.2 Astigmatism of a semiconductor laser
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Table 1 Parameters of the anastigmatic lens( units: mm)

(a) Parameters of the fast axis anastigmatic lens

Comment Anastigmatic lens of fast axis

Object type Cylinder volume

Material NAO
Z position 0. 245
Front R 0.2
Z length 3
Back R 0.2

(b) Parameters of the slow axis anastigmatic lens

Comment Anastigmatic lens of slow axis

Object type Toriodal lens
Material K9
Z position 1.45
Radius height
X half-Width .28
Thickness 0.5

Radiusl 0
Radiusl —2.5
Thickness 0.5
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Fig. 6 Comparison charts after eliminating astigmatism
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Table 2 Some parameters after astigmatic changes

Orast / ) Ouow /(") Ady/mm  Ad,/mm

Original value 35 5 0 —0.57
Theoretical value 3.006  3.005 —1.89 —1. 866
Analog value 3.02 3.10 —1.71 —1.69

2% 2 AT A AR 1 B TR S AL
WEA AL E A YR B T BRR L (Ad =
Ady—Ad, ~0 mm) ., [R5 E (0, ~0,, ~3°) I
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Table 3 The main parameters of the image-forming

system ( units: mm)

Comment Lens 1 Lens 2

Object type Standard lens Standard lens

Material K9 K9
Z position 43.6 58.726 473
Radiusl 20.72 9.23
Radius?2 —23.17 11.02
Thickness 3.9 7.12
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Fig. 7 Light spot after imaging
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Fig. 8 The design diagram of fiber coupling system
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Fig. 9 The position diagram of fiber coupling system
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Design of High-brightness Fiber-coupled Diode Laser System Based on
Astigmatism and Ideal Imaging Theories

OU Xiang', XIONG Ling-ling®, ZHANG Pu*, DING Xiao-chen', JIA Shu-hai', LIU Xing-sheng®"*
(1 School of Science, Xi'an Jiaotong University, Xi'an 710049, China)
(2 State Key Laboratory of Transient Optics & Photonics s Xi'an Institute of Optics & Precision Mechanics
Chinese Academy of Sciences, Xi'an 710119, China)
(3 Xi'an Focuslight Technology Co. . Lid. » Xi'an 710119, China)

Abstract; A high-brightness fiber-coupled diode laser system is designed, based on the principle of

astigmatism and ideal light source imaging theory. As an example, details of the calculation methods and

design steps of the fiber coupled laser diode are given whose wavelength is 808 nm and output power is 10

W. Semiconductor laser beam can be coupled into the 50 pm core diameter optical fiber with a numerical

aperture of 0. 22, It is found that this fiber-coupled system has an output power of 9. 712 W, a coupling
efficiency of 97. 12% and a power density of 1. 1224 X 106 W/cm?. The proposed method is simple in

principle, and the designed fiber-coupled system has high coupling efficiency, small size and strong

practical value.

Key words: Semiconductor lasers; Anastigmat; Imaging; Fiber coupling



