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the critical component enabling electron cyclotron emission imaging (ecei) and microwave imaging reflectometry (mir) to resolve 2d and 3d electron temperature and density perturbations is the heterodyne
imaging array that collects and downconverts radiated emission and/or reflected signals (50-150 ghz) to an intermediate frequency (if) band (e.g. 0.1-18 ghz) that can be transmitted by a shielded coaxial cable
for further filtering and detection. new circuitry has been developed for this task, integrating gallium arsenide (gaas) monolithic microwave integrated circuits (mmics) mounted on a liquid crystal polymer (lcp)

substrate. the improved topology significantly increases electromagnetic shielding from out-of-band interference, leads to 10 improvement in the signal-to-noise ratio, and dramatic cost savings through
integration. the current design, optimized for reflectometry and edge radiometry on mid-sized tokamaks, has demonstrated >20 db conversion gain in upper v-band (60-75 ghz). as a result, implementation of

the circuit in a multi-channel electron cyclotron emission imaging (ecei) array will improve the diagnosis of edge-localized modes and fluctuations of the high-confinement, or h-mode, pedestal.less this
presentation describes the latest developments in a microstrip patch antenna that has been used in a successful commercial product. the antenna is a 1.6 mm wide strip of cu/co/cu printed on a thin fr4

substrate with a microstrip feedline. the design, fabrication and measurements of this antenna are described in detail. the antenna has been incorporated into a 6 ghz high-voltage amplifier, which achieved a
gain of 16 db in the first 8 ghz of the band. the frequency response has been measured to show a stability of 2.5 ghz. the antenna is also being applied to the measurement of incident polarization and the

current distribution on the substrate.
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