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Direct measurement of the plasma density of a femtosecond laser
induced-filament in air YU-HSIN CHEN, SANJAY VARMA, THOMAS AN-
TONSEN, HOWARD MILCHBERG, University of Maryland, College Park, INSTI-
TUTE FOR RESEARCH IN ELECTRONICS AND APPLIED PHYSICS TEAM
— The long-range filamentary propagation of an intense femtosecond laser pulse in
atmosphere [1] results from the interplay between laser-induced plasma and nonlin-
ear optical response of air molecules. To study the filamentation process in detail,
it is crucial to determine the electron density in the transversely confined filament
(typical diameter < 100 µm), which is a challenging task due to the weak ionization
(ne ∼1014-1016 cm−3). The previously developed techniques, for example, longitu-
dinal spectral interferometry [2], shadowgraphy and optical diffraction [3], electron
conductivity [4], and fluorescence spectroscopy [5] can only give crude estimations
because they are either lack of spatial resolution or heavily model-dependent. Here
we present the direct, radially and axially space-resolved measurement of electron
density along an optical filament extending over ∼1 m in air.
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