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Design and implementation of beam shaping for higi: tower semiconductor lasers

WU Zhengnan, XIE Jiangrong ., YAN'> Yannan

(Department of Physics, Nanjing University of Aeronautics «nv. ¢ stionautics, Nanjing 211100, China)

Abstract: In order to make the laser beam of linear-array sen icond-ic or laser be better used in laser remote wireless power
transmission, a linear-array semiconductor laser beam shapiie svstem pased on the set of optical wedges, curved mirrors and
prisms was designed. The parameters of components in tho svsien znd the theoretical shaping results were derived by numerical
calculation. After then the realistic components were p1y-essed aad the experimental shaping system was built. The experimental
results were that the laser spot size after shaping was Y. “'em x 9. 6¢cm, energy uniformity was 68. 9% , and energy transfer
efficiency was 71.3% . The beam quality could ireet the requirement of light cell at receiving end for laser space uniformity. The
reason of the difference between the simulated a1l experimental system was analyzed. The results show that the system can
simultaneously realize the expanding an< collimation of laser beam array along fast axis and slow axis. The system can also adjust
the shape and the uniformity of outpr.c 'iglit -not with less optical components. Light cell components are the key processes of laser
wireless power transmission. Th- stuay 1°as great practical value for laser conversion efficiency.
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Fig. 1 Transmitting bear ¢ 7.DM-3V -/5A-BDS semiconductor laser at 1m
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Fig.2 Effect of optical wedge on the direction of optical transmission
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Fig.3 Laser source simulated by ZEMAX
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Table 1  Par eew s o optical wedge

vodge et/ S thickness/ ‘i‘;‘f;’z‘:/“ a;;‘ig; ’
- N - °) (°)

1 150 9.38  12.68  8.25 15.99
2 150 9.38 1231 7.15 13.86
3 150 9.38  11.94  6.05 .72
' 150 9.38  11.58  4.95 9.59
5 150 9.38  11.23  3.85 7.46
¥ 150 9.38  10.87  2.75 5.33
7 150 9.38  10.52  1.65 3.20
8 150 9.38  10.17 0.5 1.07
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Table 2 Parameters of flat concave lens, flat convex lens and prism lens

. central edge first second
flat length/ height/ thickness/ thickness/ radius/  radius/
mm mm
concave mm mm mm mm
lens
160 50 5 10 66 infimum
. central edge first second
flat length/ height/ thickness/ thickness/ radius/  radius/
concave mm m mm mm mm mm
lens
160 160 20 3 infimum 197
length/  height/ thickness/ first radius/ second radius/
. mm mm mm mm mm
prism lens
160 9.5 5 545 infimum
IV RGBT LR I IE 4 Fs
== i =
H
1 == —
et pee :
optical wedgeconcave flat prism lens

lens convex lens

Fig.4 Schematic diagram of simulation structure of shaping system
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Fig.5 Intensity distribution of shaping beam
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Fig. 6 Model of beam shaping system
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Fig.7 Picture of experimental device

Fig.8 Facula at 2m
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