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Development of ERG high frequency receiver
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In order to investigate the generation and loss processes of relativistic particles in the earth’s radiation belt, we are plannin
integrated plasma wave and particle observations in the ERG satellite project. For the purpose of (1) determination of electro
number density of the plasmasphere based on UHR wave measurements, and (2) observations of plasma wave generation proc
and conversion process to the electromagnetic waves during geospace storms, wave receiver is required to cover not only Ic
frequency range but also high frequency range (up to 10 MHz). Due to cost limitation and short development period, we are
planning to develop plasma wave instrument based on that installed on BepiColombo MMO. However some modules such a
high frequency receiver provided by European team in the MMO mission will not be provided in the ERG mission. So we have
to prepare another high frequency receiver module for installation on the ERG satellite.

We are, therefore, now developing evaluation model (EM) of high frequency receiver module based on the receiver of rada
sounder installed on the lunar orbiter Kaguya (SELENE). The signals in a frequency range of 20k-10MHz are fed to the receiver
sampled with a frequency of 25 MHz, and sent to the PC (as GSE) via serial interface after the digital signal processing sucl
as FFT and averaging. In order to satisfy the radiation regulation of ERG (100krad), we don’t use memory-load type FPGA,
which used for Kaguya’s receiver, but anti-fuse type FPGA. In order to achieve UHR observation with high frequency resolution,
we should use large number-point FFT or perform flexible frequency band selection. However, due to limitation of FPGA gate
number, it is difficult to implement the &gt;2048-point FFT and digital down converter (DDC). Therefore, we are going to obtain
overall spectrum up to 10 MHz (frequency resolution: 12 kHz) and detailed spectrum up to 1MHz (frequency resolution: 1.2
kHz) by switching low-pass filters (LPF) in analog stage and sampling frequency of A/D simultaneously. The progresses if the
development will be reported in the presentation.
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