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Test of Wide-Band Reflectometer

Haruhiko NAKANO, Tomo OKAZAWA, Makoto HASEGAWA,,
Kazuaki HANADA, Eriko JOTAKI, Mizuki SAKAMOTO,
Hideki ZUSHI, Kazuo NAKAMURA, and Satoshi ITOH

The reflectometry is one of useful tools for the measurement of electron density profile and density fluc-

tuation in high temperature plasmas.

The single channel wide-band reflectometer in the range of 8GHz and

15GHz was manufactured to measure the density_profile of the tokamak plasma on TRIAM-1M and some tests

were executed.

A synthesizer in the range of 10MHz and 50GHz was adopted as the source of microwave.

The effective bandwidth of reflectometer is limited By isolators, which are installed for the exclusion of

standing waves in the reflectometer.
flector of microwave.

the error of components themselves.
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Instead of high temperature plasma, a metal plate was used as the re-
The accuracy in the phase difference between the injected wave and the wave re-
flected by the metal plate is less than-0.16 rad in the range of 8GHz and 15GHz.

This is comparable with
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Block diagram of the wide-band reflectometer
system. Mixer outputs are proportional to 4/ Psig
cos¢ and 4/ Psigsing, where Psj and ¢ mean power
of the reflected wave and the phase difference be-
tween the reference wave and detected wave,
respectively.
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Typical outputs closed circles in the case of 9GHz
are plotted on cos¢ (x axis) and sing (y axis)
plane. A closed square point shows the original
point. When the antenna for the reflected wave is
shut by metal plate, the output signals show the
original point.
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Fig. 3  The phase difference in the cases of 8GHz (closed
circles), 12GHz (closed squares) and 15GHz
(closed triangles) are plotted as the function of the
displacement between metal Plate and antenna. The
calculated phase difference from the distance and
wavelength in the cases of 8GHz (solid line) ,
12GHz (dotted line) and 15GHz (dashed line) are
shown.
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Fig. 4 Differences between phase differences measured by

the reflectometer and calculation ones, are plotted
as the function of frequency of the injected
microwave.
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