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Development of digital receiver for LF/MF band radio wave onboard sounding rocket
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Radio wave absorption method is the only technique to obtain electron density profiles such as an ionospheric D region
This method estimates an electron density profile by analyzing the propagation characteristics of radio waves in the regiol
from the ground to the lower ionosphere. The radio receiver is necessary for observing the radio waves in the ionosphere
The radio receiver has ever consisted of analog circuit using super-heterodyne system. This receiver has been loaded on me
sounding rockets that observe the propagation characteristics of radio waves in the ionosphere. And we could obtain the frequen
components indicated by the propagation characteristics, such as the downward wave and the upward wave and the left and ric
handed waves by using the frequency analysis.

In this study we present how to obtain the specific frequencies of radio waves in the ionosphere using the digital radio receive
with the FPGA so that the receiver can be miniaturization and high-performance. Especially, we investigate that we obtain the
specific frequencies, such as Doppler shift frequency, upward and downward wave frequency and so on, of many radio wave
with the different frequency each other by using the digital radio receiver onboard the sounding rocket. Then it's investigated
whether it’s possible to obtain the horizontal structure of the electron density in the lower ionosphere by using a lot of radio date
of different path observed along the rocket trajectory.
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