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Abstract

High density atomic oxygen flows were generated by a laser driven plasma wind tunnel using a 2
kW class continuous wave laser. Using argon and oxygen as working gases, laser sustained plasma (LSP)
was successfully produced in the plenum pressure range from 0.20 MPa to 0.95 MPa, and then the LSP
was expanded to the vacuum chamber through the convergent-divergent nozzle. Plume characteristics
were evaluated by laser absorption spectroscopy using an absorption line of Arl 772.38 nm. As a result,
the specific enthalpy has almost flat distributions around 3.7 MJ/kg — 4.8 MJ/kg in the radial region less
than 3 mm, where oxygen was found fully dissociated. The maximum flux density of atomic oxygen was
estimated to be 2.2><10*' em™s™.
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Fig. 1 Conceptual figure of LSP generator.
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Fig. 3 LAS measurement system.
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Table 1 The operation conditions.

Properties Value Fig. 7 10 30 50 slm
Laser power, W 800

Argon, slm 5-65

Oxygen, slm 0.1
Plenum pressure, MPa 0.20-0.95
Ambient pressure, Pa 25— 122 280K -350K
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Fig. 6 Relative frequency to v, (772.38 nm)

Fig. 6 Absorbance and Gauss fit.
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Fig. 7 Temperature distributions.
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Fig. 9 Calculated specific enthalpy and mole fractions
using the thermo-chemical equilibrium assumption,
po=0.30 MPa, volumetric mixture ratio Ar: O,=10:0.1.
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Fig. 10 Specific enthalpy distributions.
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Fig. 11 Flux density of atomic oxygen on the
axis as a function of plenum pressure.
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