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Development of a wide band spectro-polarimeter with high sensitivity and time
resolution for ground-based solar radio observation
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In the solar corona, there are many particle acceleration phenomena which are caused by the interactions between stro
magnetic field and the high temperature plasma above 1 MK. Non-thermal electrons accelerated in coronal acceleration process
make Langmuir waves. Then the Langmuir waves are converted into o-mode waves and finally observed as some solar rad
bursts. Therefore radio observations are very effective method to study particle dynamics in the solar corona.

Strong radio bursts such as Type-Ill and Type-Il bursts have been studied well. On the other hand, the electron acceleratic
processes of weak radio bursts such as Type-I bursts have not been understood sufficiently. They are relatively weak but occ
more frequently than strong flare related bursts. Therefore these bursts are considered to play an important role of the coron
particle acceleration processes. The purpose of this study is to realize an observation of solar radio bursts with high sensitivit
and time resolution to research the particle acceleration processes of the type-I quantitatively.

litate Planetary Radio Telescope (IPRT) is a ground based radio telescope of Tohoku University set at the litate observatory i
Fukusima prefecture. A physical aperture of the IPRT is 1023 square meter so the IPRT realize very high sensitivity observation:
We have newly developed a radio observation system to observe the solar radio bursts with sufficient frequency range and hic
time resolution.

Type-I bursts are emitted in the frequency range between several tens of MHz to 500 MHz. Their typical flux density is about
20-40 Solar Flux Unit (S.F.U.) around 300 MHz. Thus we have to make observations at least in the frequency range between 10
MHz to 500 MHz with the minimum detectable sensitivity better than 0.8 S.F.U. (Signal-to-noise ratio is about 50.) The typical
duration of individual burst element is 0.1 to 2 seconds. Therefore the required time and frequency resolutions are 0.05 second
Generally, Type-I bursts are highly polarized. Polarization information is important not only for identifying the burst type but
also surveying plasma environment near the source region. The developed parts are summarized as follows.

Feed system:The developed feed system composed of three dipole elements to observe the wide frequency range.

Receiver system:At the first stage of the receiver system, signals are separated into left and right polarization components
(LCP and RCP) in the polarization circuit. Then RCP is up-converted to higher frequency than LCP by 450 MHz using the
superheterodyne system and then combined with LCP to observe both LCP and RCP using one frequency analyzer instrume
simultaneously.

Digital frequency analyzer: Combined LCP and RCP signals are finally A/D converted and the spectrum are made by FFT
in the frequency analyzer AC240 with time resolution of 10 ms and frequency resolution of 61 kHz.

Specifications of this system all meet the requirement to observe not only Type-I bursts but also many other metric solar radi
bursts. In this presentation, we will introduce our science targets and the newly observed system with its calibration results an
preliminarily observation results.
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