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Abstract
management in an optically-pumped vertical-external-cavity surface-emitting laser and upgrade the output power. In

It has been demonstrated experimentally that pulsed pumping can significantly improve the thermal

this paper, the transient heat conduction equation is solved by use of finite element method, and the maximum
temperature rise in the multiple quantum wells active region of laser is focused. Based on the influences of repetition
rate and pulse width of pump pulses on the maximum temperature rise. the repetition rate and pulse width of pump
pulses are optimized. It can be concluded from the numerical results that, for a substrate-removed InGaAs quantum
well vertical-external-cavity surface-emitting laser, the optimized pulse width is between 1 ps and 10 ps, and the
optimized pulse repetition rate is no more than 50 kHz.
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Fig.1 Schematic of a VECSEL (left) and the epitaxial structure of the simulated semiconductor wafer (right)
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Table 1 Related material parameters

Material Thermal conductivity ¥ /(W +m™' « K7')  Density p /(kg + m™*) Specific heat C,/(J « kg ' « K1)
GaAs 44 5317 327
AlAs 91 3730 424
InAs 27 5668 352
In, » Gay s As 7 5387 332
Al 05 Gag, o5 As 27 5238 332
Aly s Gay  As 11 4365 385
2 PR REIME Foh &S BT S
Table 2 Parameters used in the simulation for each part of semiconductor wafer
) Thermal conductivity k /(W em ' « K1) Density Specific heat
Layer Thickness /pm B B B
K, K. o/(kg+sm™) C,/(Jekg '« K™
Window 0.48 12 11 4385 384
QWs 2.291 27 24 5253 332
DBR 4.71 69 61 458 380
Substrate 350 44 44 5317 327
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