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Calculation for the fast axis beam quality of the laser diode stack

Li Zhi, Yao Shun, Gao Xiangyu, Pan Fei, Jia Guannan, Wang Zhiyong

(Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Based on the Gaussian beam propagation theory, and combined with the structure of the laser
diode stack, the fast axis beam model of the laser diode stacks was established. And considered with the
divergence angle and directional factor of each diode laser array, the calculation for the fast axis beam
quality of the diode laser stacks was amended which was finally verified by the experiment. The result
shows that compared with the experimental measurements, the calculation error of this model is only
2.14%. Compared with the ones before amending, which are 24.16% and 18.36%, the new calculation
method is improved a lot in accuracy and can reflect the fast axis beam quality of diode laser stacks
more exactitudly.
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Fig.1 Coordinate system of the module
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Fig.2 Relationship between waist radius and directional parameter
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Fig.3 Relationship between divergence angle and directional parameter

LB A T LA, 2H R R A = S R0
o PR B BRI o) 1 0 M A 4 TR~ AR R A B AR 2 —
TE WS, SEBRHERG A R R i B b, o S AAROL I 51
(35 1) Pk — R, AT 4 78 2~3 mrad LAY, U,

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

88 sroh gk LA

% 44 %

I i) P T S ) Sk R A SRR 37 A B T 0
RRARAN 7 1) AR AR AR N TR 2% AR 5
SR A A [t o X SRR R A e b R RO
W AT A G 22, AR AL T A AR Y
A FRBOC RS 04 A 10 A ) 2 8005
TIEMATIEIE, B8 SE WA A X AR R I ) O R B
AT

2 BRITHE ST

T LA B3 Ky 808 nm 1 L2 T A O £
WAEB AR SR 18], %o 2 BV B AR — 25 i i 3 IE
21 BigitHE

B Z MR N L IR e Sr AR AR R, R 1 AL
HERR 1 WA 2 SR EOE R BES Y A SCRE M S 4, ]
R 18 B A SR EOE RS RS A g S 5
PRI Y Ry W I MR S N |
AL B AR BR ;55 3 FIFIEE 4 51 70 91 R f SR BOG 2%
W 370 28 2o A A o LS B SR S AR R R B A AR
5 51 Ay 2 SRS AR S A 16 i dE S 5, B Sk
OGS BRI AT T K5 ] 1) A #% 1 BE

® 1 BN EESEEINFESH

Tab.1l Characteristic parameters of each array

No. y/mm Wo/mm 6/mrad a/mrad
1 4.5 0.325 2.325 0.486
2 -4.5 0.325 3.487 0.483
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Fig.6 System to measure the beam quality of the diode laser stack
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Fig.7 Beam size measuring results
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Tab.2 Experimental values

Beam
divergence BPP«@86%
angle@86%/ /mm-mrad
mrad

108.895

BPPur@ 2 BPPL@2™ Beam focus
moment moment  radius@86%
/mm-mrad /mm - mrad /mm

90.635 16.654 0.969 9.6945
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Tab.3 Calculated values

Waist Divergence/ BPP/mm -

No. Relative error

diameter/mm mrad mrad
1 4.6755 2.03 9.4913 2.14%
2 4.6755 1.67 7.808 1 24.16%
3 4.6755 2.54 11.8758 18.36%
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