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THE MEASUREMENT OF ELECTRON DENSITY
BEHINDU NORMAL SHOCK WAVES IN AIR

Cui Jiping  He Yuzhong TFan Bingcheng

(Institute of Mechanics, Academia Sinica)

Abstract

The electron density behind the incident shock Waves in a ¢$800 mm low density
shock tube in measured by a magnetic probe and an ion collector. The magnetic probe
is improved. so it can still be used when both the Lamor frequency and the collision
frequency of eclectron have to be considered, and can be used to measure the electrom
density directly when the characteristic Liamor frequency is larger than the collison
frequency. The ion collector is working at the free molecular region. It is made of -
glass tube and shaped into cone type with a small hole at the top as a Kantrowitz-
(Grey’s skimmer. The inside of the glass cone is eoated by a thin silver layer. Which
works as a collected electrode. The electron density is measured from shock Mach
number Mas = 10 to 19 and initial pressure P, = 107* torr to 1 torr. The results agree
with the equilibrium calculation given by Kysuenos and Hilsenrath et al. The ““Over-
shoot’’ of electron density at high shock Mach number and low initial pressure is ob-
served as pointed by Lin et al,



