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The development of wide band solar radio polarization spectrograph
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There are many particle acceleration phenomena in the solar corona. Non-thermal electrons accelerated in the corona gener
electrostatic waves (Langmuir waves). Then the Langmuir waves are converted into electromagnetic waves and finally observe
as solar radio bursts. So radio observation is useful prove to study coronal particle dynamics. Among the various solar radit
bursts, relatively strong phenomena such as Type-Ill and Type-Il radio bursts have been studied well. However, the particls
acceleration mechanisms which make relatively weak phenomena such as Type-I have not been understood.

To observe weak solar radio bursts, we are planning a solar radio observation using the litate Planetary Radio Telescope (IPR
at litate, Fukushima. IPRT is a large radio telescope with 1023 square meter aperture and realizes very high sensitive observatic
We are developing new observation system optimized to observe weak Type-I radio emission.

Type-I bursts are emitted in the frequency range of several tens of MHz to 500 MHz and its typical flux density is about 20-40
Solar Flux Unit (S.F.U) at 300 MHz. Usually, Type-I bursts are highly polarized and the duration of individual burst element
is 0.1 to 2 seconds. So we want to observe the flux density and polarization in the frequency range of 100 MHz to 500 MHz
with time resolution of 0.05 s. We have already developed a wide band feed system and high speed control system of frequent
analyzer. In this paper, we will describe the development of new receiver system in detail.

In the front end receiver, signals detected by mutually orthogonal elements are amplified by preamplifiers and separated int
left and right polarization components (LCP and RCP) in the polarization circuit. We made the polarization circuit using 90
degree hybrid devices. Our polarization circuit achieves more than 20 dB isolation in the frequency range of 100 MHz to 500
MHz.

In the back end receiver, RCP is up-converted to higher frequency than LCP by 500 MHz using the superheterodyne system at
then combined with LCP. This system enables us to observe both LCP and RCP using the same frequency analyzer instrume
simultaneously. This system needs low pass and high pass filters with highly accurate cutoff frequency and steep attenuatic
characteristics to prevent cross talk between LCP and RCP. We made low pass and high pass filters and attenuation characteris
of these filters are 20-30dB/50MHz near the cutoff frequency. Combined LCP and RCP signals are finally A/D converted and
broken into spectrum by FFT in the frequency analyzer AC240.

In this presentation, we will introduce the new observation system with its calibration results.
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