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Remote Sensing of Electric Field Using Femtosecond Laser Pulses
Takashi Fujnt

The filament plasma, produced by intense ultra-short laser pulses, has attracted interest in various
applications of atmospheric monitoring such as the electric field measurement. The electric field
measurements with the laser filament plasma may become an important instrument for geophysical
researches and for implementation of electrical facility protection. Since an excitation of molecules,
caused by electron collisions, in an external electric field depends on the field strength, a corresponding
radiation of molecules in the ultraviolet range is expected to be sensitive to the field strength. Therefore,
the ultraviolet fluorescence of molecules in the filament plasma can be useful for the remote
measurement of electric field. We have demonstrated the exponential dependence of the fluorescence
of nitrogen molecules (N,) on external electric field in air. Since the filament can be generated for a long
distance over several hundred meters, this method is promising for the remote electric field
measurement.

Key words: ultrashort pulse laser, filament plasma, atmospheric monitoring, electric field, spectroscopy
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