Modern Physics IIfCHIHE, 2018, 8(3), 89-94 Hans i
Published Online May 2018 in Hans. http://www.hanspub.org/journal/mp
https://doi.org/10.12677/mp.2018.83011

Numerical Simulation of Nonlinear
Femtosecond Filamentation:
Beam Wavelength Effect

Xixi Zhang, Xiexing Qi"
College of Physical & Electronic Information, Luoyang Normal University, Luoyang Henan

Email: '597960332@qq.com

Received: Apr. 25", 2018; accepted: May 10", 2018; published: May 17", 2018

Abstract

The propagation of the intense femtosecond laser in gas creates the filament. The argon is widely
adopted in the intense femtosecond laser propagation experiments because of its special proper-
ties. Based on the nonlinear Schrodinger propagation equation and slit-step Fourier algorithm, the
effects of beam wavelength (400 nm, 586 nm, 800 nm) on the femtosecond filamentation in argon
are investigated. The simulation results show that the pulse with wavelength of 400 nm has the
largest on-axis intensity, as well as the longest filament with the narrowest and the most stable
beam radius, when the input power is given. These results indicate that the pulse with shorter
wavelength is more suitable for the long-range propagation in argon, providing valuable data for
the experimental research on the filamentation.
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Table 1. Propagating coefficients of laser pulse with three different wavelengths

F 1. ZMAEPR KA EMES

A(nm) n, (m*/W) K"(s*/m) K BK)(WH-m™?)
400 49x107™ 4.9x107 6 1.95x107%
586 49x10™ 2.6x107 8 3.5x107"%
800 3.2x107% 2.1x107% 11 3.32x107"
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Figure 1. Evolution of the pulse and the on-axis electron density for different wavelengths with the propagation distance z.
(a) the on-axis intensity of pulse; (b) beam radius; (c) the plasma density; (d) the ratio of energy within the beam radius to
the total energy
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Figure 2. Flux with the propagating distance
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