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The transition height of the ion composition
observed by the impedance probe
By
Yuzo WATANABE and Tatsuzo OBAYASHI

Abstract: The ion sheath thickness surrounding the probe immersed in
the space plasma was measured by the impedance probe using the K-9M-54
and 55 rockets, The height distribution of the ratio of the sheath thickness
to the Debye length was found to be about 0.7~2.4 with its abrupt
change at the height of 150~160 km. Since the capacitance of the ion
sheath is affected by the ion species being present, this abrupt change is
interpreted to be due to the transition of the ion composition. The
dominant ion in the ionoshere is NO* or O below the transition height
and O" above that. The estimated ion transition height is in agreement
with the experimental results of the ion composition measured by the
mass-spectrometer on board the K-10-12 rocket, The transition height by
the impedance probe also agrees with the height of the frequency change
of LHR emissions observed by the K-9M-4 1 sounding rocket.
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