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Thermal Lens Effect of High Power Semiconductor Laser Waveguide and
Its Influence on Beam Divergence Angle of Slow Axis
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Abstract The steady-state temperature distribution of high-power semiconductor lasers is simulated, the thermal
lens focal length and the variation of the slow axis divergence angle are calculated with the temperature distribution
under different thermal power conditions. Results show that, under the same conditions the thermal power and the
thermal lens focal length are approximately inversely proportional, and the slow axis divergence angle is
approximately linear with thermal power. When the thermal power reaches 10 W, the thermal lens focal length is
568 pm, and the slow axis divergence angle increases about 10°. The slow axis divergence angle of the laser under

different working current conditions is measured and the results show that the simulated values are consistent with
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the experimental values.
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Fig. 1 Packaging structure for high power diode lasers
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Table 1 Material parameters of lasers

Various parts of the LD Size /(mm X mm X mm) Material Thermal conductivity /(Wem 'K ')
Cu heat sink 256 X8.1X5.1 Cu 398
AIN heat sink 6X6Xx0.3 AIN 180
Laser chip 4X1X0.12 GaAs 55
AuSn/Au 4X1X0.003 AuSn 57
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Fig. 3 Temperature distribution of chip front cavity surface at laser thermal power of 10 W
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Fig. 5 Relationship between laser thermal power and (a) central junction temperature and

(b) thermal lens focal length and divergence angle
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