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Current status of update of the wideband system for the Iitate Solar/Planetary
Radio Telescope (IPRT)

#Hiroaki MISAWA), Fuminori TSUCHIYA?), Hiroshige YAMAGUCHI?), Yoji KUWAYAMA®), Hajime KITA®), Hideki
UJIHARA®), Shinya SATO"

(ITohoku Univ., (2Tohoku Univ., ®Tohoku Univ., (4Tohoku Inst. Tech., (°Ritsumeikan Univ.

We have operated the litate Solar/Planetary Radio Telescope (IPRT) for meter-wave radio observations. Currently, we are
updating the feed system and spectroscopic system of IPRT in preparation for further wideband, high-sensitivity, and high-
resolution measurements. The current receiver system incorporates a narrow-band high-sensitivity system centered at 325
MHz and a wide-band spectroscopic system for the 150-500 MHz band including the feed system independently. However,
in particular, the latter had weaknesses of low sensitivity, with an average aperture efficiency n of only about 0.2 across
the measurement band, and a rapid decline in 1 below 200 MHz, making it difficult to receive solar radio waves in the low
frequency band, which is important for research on SEP origins. In recent years, large-scale radio observation facilities in the
low-frequency range have been updated and developed (such as p GMRT and SKA), and international VLBI projects using
IPRT as a pair station have also been launched. Therefore, improving n of the wide-band system is important for IPRT to
make further contributions. Then we have begun developing a new 100-700 MHz band feed system and spectroscopic system
that integrates high-sensitivity and wide-bandwidth systems and aims to achieve wide-bandwidth and high aperture efficiency
(target: n >0.4 across the entire measurement band).

Regarding the feed system, we have conducted design studies using electromagnetic field analysis software Feko with a
pyramidal sinuous antenna as a candidate. We have also fabricated a small-scale model and evaluated its characteristics by
mounting it on the IPRT, confirming that an efficiency of n >0.5 is achievable across the entire measurement bandwidth.
Currently, further studies are being conducted to achieve the durability required for the actual equipment and high impedance
matching with the downstream signal amplification system, which is essential for achieving high 1. Meanwhile, for the
spectrometer, we are developing the hardware for the receiver and the software for the spectrometer with the goal of realizing
a spectrometer capable of real-time continuous measurement of two polarizations (horizontal and vertical polarization or
right-handed and left-handed polarization) in the 100-700 MHz band with a time resolution of 10 msec and a frequency
resolution of 75 kHz. In the presentation, we will introduce the details and progress of the development and updates of both
systems, which are targeted for completion by fiscal year 2025.
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