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Plasma Resonance Characteristics of Impedance
Probe Data Obtained by Sounding Rocket Experiments

By
Yuzo WATANABE, Masaki Esir1 and Tatsuzo OBAYASHI

Abstract: Re-examination of the impedance formula of a short cylindrical
probe in a plasma by K.G. Balmain reveals the existence of two new
plasma resonances, besides the well-known upper hybrid resonance (UHR)
at the frequency, f;z. They are the plasma resonance (PR) and the
modified plasma resonance (MPR). The characteristics of these resonances
have been investigated by comparing with results of the sounding rocket
(K-9M-54) experiments. The frequency spectrum of the probe impedance
shows a distinct PR at the local plasma frequency, fp, which is quite
independent to the gyro-frequency, f; and the probe aspect to the magne-
tic field line. On the other hand, the MPR is very much sensitive to the
magnetic aspect. Two branches of MPR (fiypr) vary with respect to the

S
magnetic aspect angle (0° = 90°), for ¢==2>1; fivpr = fusr — /u,
P

foupr=0—>Sp 10T q=1; fiypr = fumr = f» (=Sy), fompr = 01 (=S,
and for q<1 N f+MPR :fUHR"')fp, f—MPR = O_"f}{.
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