R007-P04
RXZ—2 111/25 AMUAM2 (9:00-12:00)

AR5 - RETBRFARLEET 1—F 22T LD
L B D, =% IR D, LR g D, b 7T ), R D
O Sk - B - 30 75 Xe KA > % —, @ JUTERY, C itk

Development of a wideband feed system for the solar and planetary radio tele-
scope in Tohoku University
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Planetary Plasma and Atmospheric Research Center, Tohoku University has been operatingthe litate Planetary Radio Tele-
scope (IPRT) with a physical aperture area of over 1000m?since 2001, and is now developing a new feed system to achieve
higher sensitivity in a wider bandwidth. The current IPRT has a narrow-band system centered on 325 MHz (& 650 MHz:under
development) for high-sensitivity observations and a broadband system targeting the 100-500 MHz band for solar radio spec-
trum observations independently, but the latter has an aperture efficiency of 20% or higher and a practical bandwidth of 200
MHz. However, the latter system’s practical bandwidth of more than 20% aperture efficiency is less than 200MHz, which is a
weak point in terms of sensitivity for observing general astronomical objects and understanding characteristics of solar radio
bursts appearing with a wide bandwidth. With the recent renewal and development of large radio instruments (e.g., t GMRT
and SKA), it has become important to improve the efficiency of broadband feeds in order to further promote low-frequency
VLBI observations. Therefore we have started to develop a new feed system for the 100-700 MHz band, aiming at higher
efficiency by integrating feeds for high-sensitivity and broadband observations.

We have been conducted the design study using the electromagnetic field analysis software FEKO for a self-complementary
4-arm sinuous antenna as a model case (c.f. de Villiers, 2017), which has been reported as a feed for the SKA-MID band-1.
Our tentative target is 60% or more aperture efficiency in the 325 & 650 MHz band, and 40% or more in the 100-700 MHz
band. Considering the rectangular parabola shape of the IPRT and the ease of fabrication, we adopted pyramidal sinuous
antenna. A solution with an expected aperture efficiency of more than 50% has been found for all frequency bands. On
the other hand, the compatibility of the impedance characteristics with the beam characteristics that match the rectangular
parabola is a next issue to be improved.

Currently, we are working on characterization of the 1/4-scale model based on actual measurements and identification of
issues for practical application aiming for realization in FY2025. In this presentation, we introduce details of the design of
the wideband feed system and evaluation measurements using the 1/4-scale model.
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