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The dynamics of pulsed laser deposition technology

HE Min-Hua"”’ ZHANG Duan-Ming”’
(1 School of Science s, Wuhan Institute of Technology s Wuhan 430073, China)
(2 School of Physics s Huazhong University of Science and Technology , Wuhan 430074, China )

Abstract Pulsed laser deposition (PLD) is a modern method to prepare many kinds of functional
materials. The process can be divided into three stages: laser ablation, plasma expansion,and film growth.
There are many complex phenomena in these processes, and we shall briefly describe the current research
on the mechanism of PLD. The dynamics of the basic physical processes of the three stages will be explored
in detail, with particular emphasis on the work in China. We introduce various models such as the self-con-
sistent unified model covering all three PLD processes, the shock wave plasma expansion model, a new
plasma evolution dynamics model based on local energy-momentum conservation, the ablative heat conduc-
tion model which includes terms taking into account the heat source, evaporation, plasma shielding, and
dynamic physical parameters,and a unified thermal model suitable for higher energy fields which takes into
account electron-electron collisions and the density of states effect,and can explain thermophysical effects

with pulse widths ranging from nanoseconds to femtoseconds.

Keywords pulsed laser deposition, pulse laser ablation,plasma expansion,thin film growth
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