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Abstract

Effect of radiative transfer on a laser-absorption wave was investigated with a spectroscopic measurement and an analytical
model. The model described a propagation mechanism in terms of the relation between a number of photon emission and the
velocity of an ionization-wave front. From spectroscopic measurements, electron temperature was estimated to be 2 eV for 10.6
um laser wavelength and 5 eV for 1.05 um laser wavelength near the laser intensity-threshold for laser-supported detonation.
Electron number densities of the order of (1.5-3.9) X 10% m™ was deduced in air. Argon and air were compared at varying
laser intensities, the propagation velocity of laser-absorption wave using spectroscopic study and the model was estimated to be
10°® m/s which showed a good agreement with laser-shadowgraph visualization. The results revealed that the photoionization by
UV-radiation plays an important role in the laser-absorption wave propagation.
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Table 1. Experimental and plasma parameters

Experimental parameters

Laser wavelength: Jaser, pm - 1.053 1.053 10.6
Ambient gaseous form  Argon Air Air
Laser intensity: S, MW/cm?  3.8-6.7  (1.3-2.8)x10% (4.0-10.9)x10'
LSD termination: fem, ps 0.7 0.3 22
I-front velocity: uy, 103 m/s  1.1-1.4 2.1-3.3 04-2.2

Plasma parameters

Electron density: #., 10*m?  3.0-3.9 2.6-3.3 1.5-2.6
Electron density:T,, 10* K 3.7-4.1 5.3-6.1 2.5-2.6

Mean free-path of Photoabsorption

and photoionization: A,and %, um 80 170 and 30

Tonization threshold: iv;, eV 15.8 12.1 (for O,)
Number density of 25 0.5 (For O
neutral particle: 7, 102 m™ : 53 (for 0,)
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