2016 2017

Rayleigh Scattering Measurement of Neutral Atom Number Density Downstream of an
Electric Propulsion

YAMAMOTO, NAOJI
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Neutral atom number density was measured in high vacuum using the Rayleigh
scattering technique, in order to elucidate facility effects on electric propulsion devices.
Nitrogen molecular number density was measured to show the validity of the Raylei?h scattering
technique. Xenon neutral number density was measured downstream of a miniature Hall thruster. The
number density of xenon atoms was estimated to be (4+ 1.5)x 10 m at mass flow rate of 0.2
mg/s. The results are in good agreement with 1D calculations.

IWe_confirmed that using a laser with shorter wavelength and pulse width improved the detection

imit.

The present results show that the Rayleigh scattering method will be useful for measurement of the
neutral atom number density in the plume region, with further improvement of the detection limit.
This method could be used to reveal vacuum facility effects on electric propulsion system
performance, and further illuminate the physics behind electric propulsion.
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