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In the microwave ECR plasma system with a
diverging magnetic field structure, the excitation and
evolution of ion waves in ECR plasma have been
investigated. The Langmuir probe measurements
demonstrates that the plasma potential (7p), electron

temperature (7e) and electron density (Ne) decrease from

the source chamber to the target chamber, while the ion
distribution function is broad and multimodal obtained
by retarding field energy analyzer. Such a system can be
approximately considered as an ion -beam-background
plasma system. The ion waves were excited by the grid
excitation mode, and the wave velocities were measured
by the time of flight method while the rise time of the
applied ramp signal varies from 0.32 us to 6.2 us. By
using a simple ion-beam plasma mode, the ion wave
velocities were calculated from the plasma parameters,
which is in qualitatively agreement with the result
obtained by the time of flight mothed.
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Fig. 1. The variations of the received wave signals with
respect to the rise time 7 of the ramp signal in the case
Vyp =20V and at x = 16 cm. The excitation grid is at x =
12 cm. The signals with the labels F, S and I were
identified as fast and slow ion-beam modes, and ion
acoustic mode, respectively.



