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Experiments on Subharmonic Waves in an Ion Beam-Plasma System

Noriyasu OHNO, Toshirou KASUYA, Masayoshi TANAKA
Akio KOMORI, Yoshinobu KAWAI

Subharmonic waves are experimentally studied in detail by applying pump waves to an ion beam-plasma

system.
quency, accompanied with low-frequency fluctuations.
an important role on excitation of the subharmonics.
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It is found that the subharmonic waves are excited in the characteristic region of the pump-wave fre-
These low-frequency fluctuations are considered to play
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Fig. 1 Schematic of experimental apparatus.
E and P represent a retarding energy

analyzer and a plane Langmuir probe,
respectively.
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Fig. 2 Normalized dispersion relation for » =
3.1C;; Frequency and wavenumber are nor-
malized by the ion plasma frequency and De-
bye length, respectively. The solid lines
show the theoretical predictions; A4, F and §
are the ion acoustic, fast-beam and slow-
beam modes respectively.
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Fig. 3 Frequency spectrum of electron saturation
currents, measured at 3 cm from the
separation-grid. {
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Fig. 4 Spatial wave pattern of subharmonics me-
asured with a coherent detector.  The
vertical scale is linear.

IBTN—F= s 2B LTS, KEBREZND
DEBROIERIS, {4 ¥—2a 75 X2RIZHE
ENBE— FOGHRIE) ¥ 71— E= 7 ZHERH
ENBIENDIB.

Rz, Ry TEOBBEPICH T A TN—E=s 2
DIRNE DR % Fig: 5 1R $. HMEAR Y TEO

FREQUENCY( MHz)

Fig. 5 Wave amplitudes of subharmonics as a
function of the pump-wave frequency.
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Fig. 6 Dependence of frequency spectra on the Fig. 7 Spatial distribution of (a) low-frequency
pump-wave frequency. fluctuation amplitudes and (b) subharmo-
nic-wave amplitudes.
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Fig. 8 (a) Dependence of frequency spectra on the bias voltage V; of the separation-

grid. (b) Peak frequencies of low-frequency fluctuations as a function of V.
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