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(Spectroscopic measurement of strong Langmuir turbulent
electric fields originating from interactions between an
intense relativistic electron beam and a plasma and
correlation between them and high-power broadband
microwave radiation)

WXEEEHR (&) ¥ & 2
Bz & H ZF — % B |/ —
LIRS - S S &

FURXER

High frequency strong electric fields were observed when an intense relativistic electron
beam (1.5 MV, 25 kA, 30 ns) was injected into an unmagnetized plasma. The drift
chamber was filled with helium gas of 20 mTorr. To study the turbulent electric fields
we measured both Stark shifts of Hel lines and intensity ratio of the plasma satellite of
forbidden transition to the allowed line. High frequency strong electric fields with
Gaussian distribution existed in the plasma. The strong field regions were found to
occupy a few percent of the beam volume. So the plasma was in a strong Langmuir
turbulence state. Moreover we present the results of the simultaneous measurement of
both microwave radiation in a frequency range from 26.5 GHz to 40.0 GHz and the
turbulent electric fields. High-power microwave radiation was emitted when large was W/
?, where W is the electrostatic energy density ratio and #, is the plasma density. We
found the strong Langmuir turbulence state is the necessary condition for the high-power
broadband microwave radiation, but not the sufficient condition.
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