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A short and intense IR femtosecond laser pulse launched in atmosphere undergoes filamentation, with the
emergence of a long thin plasma column in the wake of the laser pulse. We will show that this plasma column
acts as an efficient optical amplifier in the UV and can form a cavity-less laser. The origin of this optical
gain will be discussed. Depending on the polarization of the femtosecond laser pulse (circular or linear),
stimulated emission stems from an inversion of population either between excited and ground triplet states of
the neutral nitrogen molecule or between excited and ground states of the singly ionized nitrogen molecule.
The mechanism responsible for population inversion in both cases will be discussed.

Summary
A short and intense IR femtosecond laser pulse launched in atmosphere undergoes filamentation, with the
emergence of a long thin plasma column in the wake of the laser pulse. We will show that this plasma column
acts as an efficient optical amplifier in the UV and can form a cavity-less laser.
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