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Theoretical Analysis and Experiment of “Smile” Correction for Diode Laser Bar
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Abstract Laser diode bar (LDB) curvature, namely “smile” produced in the manufacturing and packaging process,
affects the application of LDB in laser diode pumped solid-state laser and external cavity laser diode array. Using
plano-convex cylindrical lens, “smile” can be corrected to some extent. By geometrical optics approach and ORIGIN
software, “smile” correction was simulated and coincided with the experiment. The results show that this method
works best if the “smile” is a parabolic curvature, and the relative correction value can be as high as 90%. “Smile”
is corrected obviously by using suitable lens with short-focal length. Moreover, error can be further reduced by
amending focal length of lens.
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Fig. 1 Schematic diagram of “smile” correction with
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Fig. 2 Schematic diagram of laser beam passing

through a cylindrical lens
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Table 1 Measured and simulated value of 808 A and 808B before and after correction, when using different lens]

LDB 808A 808B
Cylindrical focal length /mm 20 40 20 40
Bar curvature image before corrected /mm 1.7 2.0 1.5 1.8
Initial curvature of bar /um 7.7 7.6 5.1 5.0
Simulated rotation angle a; /(%) 3(4) 7(8) 9 21
Simulated curvature image when rotated @; /mm 1.4 1.7 0.1 0.1
Experimentally measured rotate angle s /(°) 3 7 8 19
Measured curvature image when rotated ¢, /mm 1.3 1.7 0.1 0.2
Maximal correction value /mm 0.4 0.3 1.4 1.6
Relative correction value /% 24 15 93 89
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