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Pulse-Duration-Dependent Clamping Intensity in Femtosecond Laser Filament
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Abstract Herein, the pulse-duration-dependent clamping intensity in a femtosecond laser filament is systematically
investigated. The clamping intensity in the laser filament is directly measured. Results show that the clamping
intensity gradually decreases as the pulse duration stretches from 45 fs to 177 fs. The experimental results are in a
good agreement with the simulation results obtained by solving the nonlinear Schrédinger equation. The analysis of

pulse-duration-dependent clamping intensity in the laser filament provides scientific basis and new ideas for fully

understanding intensity related filament applications.
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Table 1 Parameters insimulation calculations

Parameter Value

Wavelength A, /(1077 m) 800

Group velocity dispersion £“ /(107% s*+m™ ') 240l
Nonlinear index 7,/(10 ¥ em?«W 1) 3,200

Focal length of the lens F /m 0.3

Cross section for inverse bremsstrahlung st

s /(107 m*)
Tonization energy E,/eV 14.9

Multiphoton ionization rate 3° /(10" '** ecm'" «W *) 1.27

Multiphoton ionization order K 10

13

Recombination rate «/(10" " m’+s™ ') 5l

Speed of light ¢ /(10° mes™") 3
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