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Development of pathfinder array for Next Generation Solar Wind Observation
System

#Kazumasa Iwai®) Kenichi Fujiki®)

(Unstitute for Space-Earth Environmental Research, Nagoya University, Institute for Space-Earth Environmental Research

Interplanetary scintillation (IPS) is a radio scattering phenomenon caused by the disturbances in the solar wind. IPS
data obtained by observing radio sources outside the heliosphere with ground-based radio telescopes have been important
information for understanding the global structure of the heliosphere. ISEE, Nagoya University has developed unique IPS
instruments consisting of a cylindrical parabola antenna with a physical aperture area of about 2000 - 4000 square meters in
the 327 MHz band. The instruments have been installed at three locations in Japan to observe solar wind from ground-based
radio observations. In addition to contributing to the understanding of the global structure of the heliosphere, the obtained
solar wind data can efficiently detect coronal mass ejections propagating in interplanetary space. The IPS data has also
contributed the space weather forecasting by improving the predicting accuracy of the arrival of CMEs on the Earth. On the
other hand, it has become clear that more IPS observations is necessary to understand the acceleration process of the solar
wind and to improve the accuracy of solar wind forecasting.

This project proposes the "Next Generation Solar Wind Observatory System” to dramatically improve the observational
performance of solar wind and to lead the next generation of heliospheric research. In this project, a flat phased array
antenna consisting of many antenna elements is constructed. Digital beam forming devices that can simultaneously observe
on multiple directions are installed on the array system. This system enables IPS observations 10 times greater than that
of existing system. The development of a small array, which accounts for a few percent of the total, is currently underway
as a Phase-I project. We have developed a digital backend system that digitizes 64 analog inputs and synthesizes 8 beams
simultaneously. For the antenna system, we designed a system that combines multiple antenna elements in an analog stage.
Dipole antennas and Yagi antennas were selected as candidates for the antenna elements. Prototypes of both candidate antenna
elements have been developed, and experiments are underway to determine the final design for manufacture.

This project has been proposed to the Science Council of Japan’s Future Science Promotion Concept as a part of the ’Study
of coupling processes in the solar-terrestrial system” project. This project is also going to be proposed to the Roadmap 2023
by the Ministry of Education, Culture, Sports, Science, and Technology.
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