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Abstract

Recent development of millimeter- and submillimeter-wave technology for plasma di-
agnostics are briefly reported. Two new areas of diagnostics, 2-D interferometry/ra-
diometry and advanced pulse radar reflectometry, are identified where the invaluable
contributions will be made in order to understand magnetically confined fusion plasmas.
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Table 1. Milimeter- and Submillimeter-Wave Sources

Type Wavelength Power Tuning bandwidth Comments
119 0.45W ~5 MHz Multi 1 int
Optically pumped pm 5 ultichannel interferometry
. laser 385 um 400 kW, 1.5ps Collective scattering from ion
thermal fluctuations
Discharge gas laser | 190 um 1.3W ~5 MHz Multichannel interferometry
. g § 1 GHz(E.T.) Narrowband reflectometry,
Gunn oscillator 2-3mm 0.01-0.1 W 6 GHz(M.T.) ECE
IMPATT oscillator 4 mm 05W 500 MHZ(E.T.)
3 mm 02 W 5 GHz(M.T)) Narrowband reflectometry
broadb:
HTO+Multiplier | 3-5mm 0.01 W 60-90 Gz, | F¢ aé;ggfnegu;"a and
Backward wave 4-6 mm 0.01-0.1 W 50-75 GHz Broadband reflectometry .
oscillator (BWO) 0.8 mm 1w Collective scattering from waves
G 0.7-4mm | 110 W, 0.6 ms 75-400 GHz | Collective scattering from waves
tr
yroton 2,5 mm 200-400 kW Collective scattering from ion
thermal fluctuations
E.T.: Electronic tuning
M.T.: Mechanical tuning
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Table 2. Milimeter- and Submillimeter-Wave Detectors

Type Wa[\;ﬁr])gth Respose | Video NEP [W/Hz!/2) Comments
InSb 0.1-3 1-5 ps ~1013 Need liquid helium cooling
. 1 s ~107
Pyroelectric <1 Room temperature operation
detector 109
10 ms 10
Ge:Ga 0.01-0.1 1ps ~10-13 Need liquid helium cooling
Schottk ) Room temperature operation,
barrier gio de > 0.1 <1mns ~10-10 Respose depend on IF amplifier
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Fig. 1(a) Layout of hybrid two-dimensional detector array, (b) Schematic
diagram of the GAMMA 10 phase imaging interferometer system [1].
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Fig. 2 Schematic of ECE imaging system.
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Fig. 3 Layout of monolithic detector array [5].
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Fig. 4 (a) Initial configurations of electromagnetic pulse and plasma density as

a function of position,

(b) Reflected electromagnetic pulse vs. x [9].
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Fig. 5 Schematic diagram of the CCT ultrashort-pulse refectometer system {10].
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