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Fig. 2 Plot of the filament size versus power
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The Effects of the Attachment of Oxygen on the UV Filament in Air

HUI Zhi-zhou*, XU Yin*, JI Xian-ming", ZHANG Hua"
(a. Department of Electronics and Information; b. School of Science, Nantong University ,
Nantong, Jiangsu 226019, China)

Abstract: From the Maxwell wave equation, the beam propagation equation, which includes several
nonlinear effects, such as the attachment of oxygen, was obtained. The filamentation dynamics was
homologous to the problem of particles moving in a potential well. The initial conditions in which the laser
beam becomes a stationary filamentation were analyzed. By the numerical simulation, the influences of
beam size, power and phase on the attachment of oxygen in the filament propagation were discussed. The
conclusions indicate that the power is rather consumed by the attachment of oxygen, which results in the
beam size decreasing in oscillation process. The results qualitatively explain the relationship between beam
size and power.

Key words: UV filament; Beam size; Attachment of oxygen; Rayleigh scattering
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