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Thermmal analysis of metal ablation bydneans of
fem tosecond-to-nanosecond Jaser ‘pulses

DENG Su-hui, TAO Xiang-yang, L U M ing-ping, ZHOU Cai-yu
(College of Physics & Communication Electronics, JiangxiNomal U niversity, Nanchang 330022, China)

Abstract: Based on double-temperature equation, the\temperature field of metal ablation by means of femtsecond,
picosecond and nanosecond laser pulses is numerically calculatedwith finite-difference method © describe different laser pulses
ablation on metal surface The derived results are compared.with those obtained with the approximate analytical exp ressions and
simp lified equations Then the app lication range scope of the different simp lified equations and the reasonability of simp lification
are discussed The relationship betveen the election heat flux expression and the laser intensity is also analyzed The calculation
shows that the results of the simplified equations are consistentwith the numerical calculation results obtained with the double-
temperature equation It is proved thatrthexdtemperature of the lattice can be treated as a constant and the double-temperature
equation reduces © the electron temperature equation for fentosecond scale laser pulses, the system should be described by a
comp lete double-temperature egdation for picosecond laser pulses, and that the electron and lattice temperature are equal and the
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model is reduced © a heat eonduction equation during for nanosecond laser pulses
Key words: ultrafast optics, theimal analysis; finite-difference method; double-temperature equation
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Table 1  The parameters for copper
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Fig 1 Surface electron temperature change vs time when pulse duration is a—300fs b—150fs c¢—>5fs
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Fig 2 Surface electon temperature change vs time based on double-tem-
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Fig 3 Surface electron temperature and lattice temperature change vs time for nanosecand, Seale pulses
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