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Numerical analysis on thermal function of single crystal silicon

irradiated by combined laser
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(State Key Laboratory of Pulsed Power Laser Technology, Electronic Engineering Institute,

National University of Defense Technology, Hefei 230037, China)

Abstract: The numerical analysis was conducted on the temperature and stress fields of single crystal
silicon irradiated by the combined laser by the finite element method. The damage effect of the single
crystal silicon which was respectively irradiated by the combined laser and continuous laser was
compared, which was under the condition that the average power density of combined laser was equal to
the continuous laser. The results show that combined laser is more conducive to realize thermal damage
of single crystal silicon than continuous laser. The Von Mises stress, axial stress and hoop stress in single
crystal silicon is higher when the model is irradiated by the combined laser than when it is under
continuous lasers. The combined laser damage in monocrystalline silicon is stronger than continuous laser.
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Fig.1 Theoretical model of single crystal silicon irradiated

by 1.064 wm combined laser
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Tab.1 Performance parameters of material

Material Si
Density/kg - m™ 2 330
Heat conduction/W-m™-K™* 148
Thermal capacity/J - kg™ K™ 700
Thermal expansion coefficient/K™' 7.8x107°
Poisson ratio 0.28
Melting point/K 1680
Young's modulus/Pa 1.07x10"
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Fig.2 Temperature variation of the material center irradiated

by continuous laser and combined laser respectively
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Fig.5 Temperature distribution of z—axis in model irradicated by

two lasers respectively when time is 0.1s
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