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Calculation of Argon-Aluminum Interatomic Potential and Its Application in
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Abstract When molecular dynamics method is used to simulate femtosecond laser ablation of aluminum (Al) in
argon (Ar) environment, the interaction of Ar and Al atoms needs to be considered. The potential function of Ar-Al
interaction is obtained by combining two types of potential functions, including short range and long range. The
molecular dynamics simulation results of femtosecond laser ablation at corresponding small system and scale are
given by using the interaction potential. Ziegler-Biersack-Littmark (ZBL) potential function is used in shorter range
of Ar-Al interatomic potential. Lennard-Jones (LJ) potential function is used in longer range. Second-order
polynomial is used at the intermediate distance. The parameters of L] potential function are obtained by fitting the
Ar-Al binding energy. The Ar-Al interatomic potential function is used in molecular dynamics simulation of
femtosecond laser ablation of aluminum in argon environment. The ablation dynamic images under picosecond time
delay and the evolution laws of temperature and density of Ar in the process are obtained.
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Fig. 3 Transient ablation images from 0 to 200 ps time delay after Al bombarded by femtosecond laser.

Al atoms are colored by their potential energies, with the scale from —3.2 eV (blue) to —0.2 eV (red).

Ar atoms are all colored by black
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