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Association reaction of gaseous C¢H14 in femtosecond laser filament:
Laser-field parameter dependence
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[Abstract] Laser-field parameter dependence of the association reactions of gaseous CsHi4
in femtosecond laser filaments is studied. Characterization of the products has shown that
short polyynes, CsH2 and CsHz, are formed from CsHi4 by the strong interaction with intense
laser fields. The intensity dependence of the polyyne yield shows that CsHz has larger
non-linearity compared to CsHz. Besides, decrease in the polyyne yield was observed when
circular polarized laser pulse was used instead of linear polarization. It is suggested that the
polyynes are formed among collision between fragments, thus leading to higher nonlinearity
for CsH2 production in which larger number of fragments are required. The polarization
dependence is well interpreted by considering the difference in electric field strength achieved
by linear and circular polarization for the same pulse energy. Therefore, it is suggested that
the electric field strength is the key parameter to understand the association reaction in
femtosecond laser filament.
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Fig. 1. (a) UV absorption spectra of the product solution. (b) Laser intensity and polarization dependence of
the production of the polyynes.
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