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Development of Wideband Antennas for Simultaneous VLBI and Atmosphere Ob-
servation.
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Novel 16 - 64 GHz wideband feed and receiver system has been developed. This feed was arranged from the design for
3.2 - 16 GHz feed developed for NICT Kashima 34 m antenna. This wideband observation system enables simultaneous
VLBI and water vapor observation in the atmosphere that causes phase fluctuation in VLBI observations. The water vaper
emission is measured with oxygen and water drops in cloud simultaneously through the VLBI session in the same direction,
thus the system will offer better correction of phase fluctuation than conventional water vapor radiometer. From August
2024, the system was set on Nobeyama 45 m antenna of National Astronomical Observatory and being tested. In March
2025, simultaneous K and Q band VLBI and water vapor observation was carried out. Also, 0.9 m dishes were prepared for
portable systems. Because of dish, both systems have quite sharp beam width for measurement of water vapor compared
to conventional system. Also correction will be easier for overlapped spectrum of water vapor, drops in cloud and oxygen
emission by the wideband system.

Wideband feed and receiver system with on-board signal generator simplifies multiple feeds and receivers for individual
feed and receiver with narrow bandwidth. That enables compact measurement system suitable for satellite applications and
fit any radio telescopes on the ground because of easy adjustment of feed beam width. This VLBI experiment approved phase
stability of the developed system. SNR of the system is worse than ordinal astronomical receivers but enough for test because
only bright radio sources are used. Wideband system should suppress incoming spurious signals and RFI with filters or other
technique for preventing saturation. Further development will be done better SNR and resolution, also for 80 -190 GHz band.
These works are supported by JSPS KAKENHI Grant Numbers 21H04524 and 23H00221. These result and development
will be shown in the presentation.
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