RKEREEAAX I E T € — A CTHB S N7z T v F
I ATHIRIREE S S T~ h 6 DRSS I V) I

B&5:jpn

HhRE

~FHH: 2017-10-05
*F—7—NK (Ja):
*—7— K (En):
YRR

X—IJL7 FL R:
FiT/:

http://hdl.handle.net/2297/16187




K % a5 H gh
£ £ A H

7. = WHEH
O Bt (%)
R EB HHEIE

¥fgs50R M FRRI4E3A 25H
FRBEGoRE  REREL EORREEEUR

FMNREDOEHE KBERNHEFE— A TRBI NN T >/ 3 2 7ELTIRE
75 XIS DIRHHR S U A

mXEEZER ( £ & ) #HF =R
( B # ) WH = &%H &F— Z¥E AE G

FURXEE

Abstract

High-power broadband millimeter-wave radiation is emitted from
a strong Langmuir turbulence plasma driven by an intense relativistic
electron beam. We measured directivity and spectrum of this radia-
tion with a filter-bank spectrometer, a heterodyne spectrometer and
a filter-waveguide-combination spectrometer covering 18 - 140 GHz.
The directivity measurement indicated that the radiation source is the
beam electrons accelerated by caviton’s electric field. The observed
spectra were nearly flat or increased slightly with frequency up to
about 40 GHz and decreased steeply above 40 GHz. The spectrum
shape was almost the same for the range of plasma density in this
experiment. The cutoff frequency of the measured spectrum does not
agree with that of the spectrum estimated from the Gaussian type
beam fluctuation in the collective Compton boosting model proposed
by Benford and Weatherall. The experimentally obtained spectrum
was fitted to Gaussian and transformed to the spatial distribution of
the beam electrons by the inverse Fourier transform. The width of
the distribution was estimated to be 5 mm. Since the width of 5 mm
is comparable to the resonant wavelength of the beam-plasma insta-
bility, the beam bunching may result from nonlinear growth of the
beam-plasma instability. In addition we measured the spectrum of
the beam modulation by utilizing the waveguide pickup devised and
synchrotron radiation. The beam modulation spectra measured by
both methods were similar to the radiation spectrum. This shows
that the radiation spectrum depends on the beam modulation.
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Figure 1: (a) An obtained spectrum at f, ~ 16 GHz. Dots show experimental
values. Curve shows the Gaussian fit spectrum taking into account the single

particle spectrum. (b) The beam distribution estimated from the fit curve
by Fourier transform. '
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