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Development of the impedance probe and plasma wave receiver by using FPGA
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Accurate measurements are often important for the space plasma physics. The impedance probe is a unique tool realizil
highly-accurate measurements of the electron density. Detection of the upper hybrid resonance (UHR) frequency allows us t
determine the electron density with high accuracy.

Many sounding rockets and spacecrafts have installed the impedance probes to measure the electron density of space plasn
However, results of the previous measurements revealed that the improvement of the time/space resolution of the impedan
probe is necessary to observe fine structures of the ionospheric plasmas, such as a sporadic-E layer. Reduction of the date siz
also required to improve the capability of the impedance probe instrument.

We have therefore performed digitalization of the electric circuit part of the impedance probe instrument by using FPGA.
Digitalization enables us to miniaturize the instruments. In addition, the signal processing performed by the FPGA is appropriate
to realize the automatic detection of the UHR frequency. The automatic detection contributes to improving the time/spatial
resolutions and reducing the data size. Therefore, the development will significantly contribute to the improvement of the
capability of the impedance probe instrument.

We are currently developing the digitalized impedance probe and the plasma wave receiver for installing sounding rocket:
S-520-26 and S-310-40. In order to test the performance of the instruments, experiments using the space plasma chamt
were operated at ISAS/JAXA. Digitalized impedance probe succeeded in observing the UHR and sheath resonance. In th
presentation, we will report on the current state of the instrumental developments and future prospects.
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