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Abstract

The characteristics of microwave reflectometry, which is based on the technologies of FM radar and is applied as
a non-invasive method to examine the properties including density distribution of inhomogeneous media, is investigated.
The microwave reflectometry system requires not only an optimized system hardware but as well as the understanding
of system response from the media under test in order to provide the system solution describing the object under test
quantitatively. The introduction of microwave reflectometry especially in the area of applied plasma physics has been
relatively new and the number of usage is found to be increasing gradually. The experimental method to characterize
the microwave system as a device to examine the properties of plasma is explained. The microwave reflectometry sig-
nals consist of the cutoff signals which originate from the region where most of the reflected power comes from and
the scattered signals which result as an interaction of the microwave and the density perturbations. This paper describes
the experimental results of the scattered signal from the microwave reflectometry, such as the wavenumber dependence
and the sensitivity on density perturbation, and the comparison of the characteristics with those from the numerical
simulations and those from the cutoff signals.
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Fig. 1. Laboratory experimental arrangement for study
of scattered signal from the microwave reflec-
tometry.
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Table 1. Parameters for the experimental study of mi-

crowave relfectometry.

Plasma parameters

Plasma chamber 60 cm dia.x80 c¢cm long

Pulse length 20 ~ 4.0 ms

Ion spectes Argon, Xenon

Electron density ng 1x10" ~ 5x10"cm ™

Electron temperature Te 1~2 eV

lon acoustic wave parameters

Grid(longitudinal) 8.5%13 c¢m
Ion wave frequenc 20~100 kHz
ey (A=25~12 cm)
Ion wave damping frequency 20~50 kHz
reflectometry microwave source
Microwave frequenc 3~6 GHz
qency (A5=5~10 cm)
Power <50 mW
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Table 2. Horn antenna parameters for the micorwave

reflectometry system.

Monostatic Bistatic
system horn system homn
Horn aperture 22x16 cm 10x8.2 cm
(axb) (8.6"%6.3") (3.9"x3.2"
Horn length Lo 33 ¢m(13") 18 cm(7.1")
Gaussian beam parameter at 4 GHz
3 dB beamwidth 12,2x12.6° 23.3x25.5°
Beam waist wy ~6.8x6.4 cm ~3.2x2.7 cm
Beam waist location ~25 cm behind | ~6 cm behind
aperture aperture
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Fig. 2. Measrued scattered signals from a microwave
reflectometry system.
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