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Variation of the target absorptance and target temperature
distribution before melting in the pulsed laser
ablation process”

Zhang Duan-Ming Li Li Li Zhi-Hua' Guan Li Hou Si-Pu  Tan Xin-Yu
( Department of Physics, Huazhong University of Science and Technology , Wuhan 430074, China)
(Received 17 January 2004; revised manuscript received 12 April 2004)

Abstract

We have discussed the effect of the variation of target absorptance on the temperature distribution of the target before
melting. The relationship of the target absoptance with time is derived. Based on this relationship and the actual shape of
incident energy density which is a Gauss distribution, the relevant heat flow equation is set up. By using the finite difference
method, heat flow equation under an appropriate boundary condition is solved. We have obtained the temperature distribution as
function of time and location. At the same time, we have also discussed the physical picture of a relevant process in detail.
Finally, we have studied the effect of the variation of absorptance and the distribution of incident energy density on the relevant
process. The result shows that during the pulsed laser process, the variation of target absorptance has an important effect on the
final simulation result. If this variation is neglected, a remarkable difference can be found between theoretical results and

experimental data.

Keywords: pulsed laser deposition, absorptance, finite difference, evolvement of temperature
PACC: 5225, 5250]

* Project supported by the “Chen Guang” Foundation of Wuhan, China( Grant No.20045006071-40) , the Natural Science Foundation of Hubei Province,
China(Grant No.2001 ABB099) , the Technology Foundation from the Education Bureau of Hubei Province , China( Grant No.2000B5002) , and the National
Natural Science Foundation of China( Grant No.50272022) .

"E-mail: lily. 1zh @263 . net


http://www.cqvip.com

