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Investigation on the electron dynamics of periodic nano
ripple formation on fused silica induced by temporally
shaped femtosecond laser”
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Abstract

We investigate the electron dynamic process of periodic nano ripples formation on fused silica induced by temporally
shaped femtosecond laser. The dynamic model for predictions of ripple period is proposed by introducing the mechanisms
of non-linear ionization and surface plasmon polaritons (SPPs) interaction. The quantitative relation between nano
ripple period and temporally shaped pulse separation is obtained by using the proposed model. It is revealed that the
nano ripple period can be manipulated by adjusting the temporal intervals of the temporally shaped pulses due to the
transient adjustment of the wavevector matching process during ripple formation via temporally shaped pulses. The
theoretical predictions of the ripple period match well with the experimental data. This study provides the fundamental

understanding of transient formation mechanism of ripples, and the precise manipulating of ripple period.

Keywords: temporally shaping, femtosecond laser, fused silica, nano ripples

PACS: 79.20.Ds, 52.38.Mf, 81.16.Mk, 61.80.Ba DOI: 10.7498/aps.63.047901

* Project supported by the National Natural Science Foundation of China (Grant Nos. 61176113, 51335008, 61275008) and
the National Key Scientific Instrument and Equipment Development Project of China (Grant No. 2012YQ12004706).

1 Corresponding author. E-mail: chenfeng@mail.xjtu.edu.cn

1 Corresponding author. E-mail: guangqingdu@mail.xjtu.edu.cn

047901-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1103/PhysRevLett.103.266802
http://dx.doi.org/10.1088/1464-4258/8/4/S06
http://dx.doi.org/10.1063/1.1447555
http://dx.doi.org/10.1063/1.1447555
http://dx.doi.org/10.1364/OPEX.13.003208
http://dx.doi.org/10.1364/OPEX.13.003208
http://118.145.16.217/magsci/article/article?id=17202660
http://dx.doi.org/10.1063/1.3006129
http://dx.doi.org/10.1103/PhysRevB.61.11437
http://dx.doi.org/10.1103/PhysRevB.61.11437
http://118.145.16.217/magsci/article/article?id=16791406
http://dx.doi.org/10.1063/1.2214464
http://dx.doi.org/10.1364/OE.16.016265
http://dx.doi.org/10.1364/JOT.76.000555
http://dx.doi.org/10.1364/JOT.76.000555
http://dx.doi.org/10.1364/OE.20.014848
http://dx.doi.org/10.1016/j.apsusc.2011.10.084
http://dx.doi.org/10.7498/aps.63.047901

	1引 言
	2理论模型
	3结果与讨论
	Fig 1
	Fig 2
	Fig 3


	4结 论
	References
	Abstract

