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8.54 Development of a multi-channel capacitive
probe for electric field measurements with fine

spatial resolution
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Reliable electric field measurements in a plasma are challenging, especially when fine resolution of spatial
structure is critical. A capacitive probe [Mingsheng, Tan, et al. Rev. Sci. Instrum 88, 023502 (2017)] is
one of a few diagnostics that are directly sensitive to the plasma potential. In such a probe, a boron nitride
ceramic (BN) covers an electrode and a capacitor is formed between the electrode and the plasma with the BN
serving as a dielectric material. When the electron temperature is above 18 eV, the floating potential of the BN
becomes the same as the plasma potential due to increased secondary electron emission. erefore, the spatial
structure of the electric field can be measured by using an array of capacitive electrodes. We develop a multi-
channel capacitive probe for fine radial electric field measurements. In order to assure stable operation of an
electrode with small collecting surface area over a wide frequency range, a high input impedance amplifier
with driven guard is employed. Preliminary data are presented showing that the multi-channel capacitive
probe can resolve both equilibrium, few hundreds of Hz, and fluctuating, up to ˜500 kHz, radial electric fields
with the spatial resolution of 7 mm.
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