
Accepted Manuscript

Title: Possible Evidence of Coulomb explosion in the
femtosecond laser ablation of metal at low laser fluence

Author: Shuchang Li Suyu Li Fangjian Zhang Dan Tian He
Li Dunli Liu Yuanfei Jiang Anmin Chen Mingxing Jin

PII: S0169-4332(15)01703-1
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2015.07.136
Reference: APSUSC 30863

To appear in: APSUSC

Received date: 3-3-2015
Revised date: 19-7-2015
Accepted date: 20-7-2015

Please cite this article as: S. Li, S. Li, F. Zhang, D. Tian, H. Li, D. Liu, Y.
Jiang, </sup>,Anmin Chen, M. Jin, Possible Evidence of Coulomb explosion in the
femtosecond laser ablation of metal at low laser fluence, Applied Surface Science (2015),
http://dx.doi.org/10.1016/j.apsusc.2015.07.136

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.apsusc.2015.07.136
http://dx.doi.org/10.1016/j.apsusc.2015.07.136


Page 1 of 15

Acc
ep

te
d 

M
an

us
cr

ip
t

1 

Possible Evidence of Coulomb explosion in the femtosecond laser 1 

ablation of metal at low laser fluence 2 

Shuchang Li1,2, Suyu Li1,2, Fangjian Zhang1,2, Dan Tian1,2, He Li1,2, Dunli Liu1,2, Yuanfei 3 

Jiang1,2,Anmin Chen1,2∗, and Mingxing Jin1,2∗ 4 

1 Institute of Atomic and Molecular Physics, Jilin University, Changchun 130012, China 5 

2 Jilin Provincial Key Laboratory of Applied Atomic and Molecular Spectroscopy（Jilin 6 

University）, Changchun 130012, China 7 

We use a computational model to study the ablation mechanism of metal target irradiated by 8 

femtosecond pulse laser. It is confirmed that the Coulomb explosion can occur during 9 

femtosecond laser ablation of metal. The influence of thermal ablation and Coulomb explosion on 10 

the ablation depth is respectively investigated. Comparing the calculated results with the 11 

experimental ones, we find that the theoretical results which consider the thermal ablation only 12 

agree well with the experimental ones at high laser fluence, and those which take the Coulomb 13 

explosion into account fit well with the experimental ones at lower laser fluence, which exactly 14 

explains the ablation mechanism. In contrast with the previous theoretical results which only 15 

consider the thermal ablation, our theoretical simulation describes the ablation mechanism 16 

straightforward by making comparison of ablation depth, and provides a more reasonable 17 

explanation that fits with the actual ablation process. 18 

 19 

Keywords: Coulomb explosion, femtosecond laser, ablation 20 
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 22 

1. Introduction 23 

With the development of laser technology, researchers can take advantage of laser to 24 

accomplish the requirements of many practical applications, such as, the micro-machining [1, 2] 25 

and laser propulsion [3, 4] etc. These applications attract more and more researchers to devote 26 

themselves to the investigation of the laser ablation mechanism, and some details of the ablation 27 
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