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Upgrade of the multi-station IPS system and solar wind observations at Cycle 24
maximum (2)
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Interplanetary scintillation (IPS) observations of the solar wind have been conducted at Solar-Terrestrial Environment Lab-
oratory (STEL) of Nagoya University over more than 3 decades. The multi-station system, which is unique in the world, has
developed for the IPS observations at STEL. As reported in the JpGU 2014 meeting, an extensive work for upgrading Fuji anc
Kiso antennas of the IPS system was made for the period between 2013 and 2014. In the previous report, we mentioned that
antennas of the IPS system except for Toyokawa'’s was seriously damaged by an extremely heavy snow in this February, and tl
work for upgrading was interrupted. The works which we made for restoration in this spring enables the IPS system operational
and the system upgrade was almost completed as of writing this. In this meeting, we report performance of the upgraded IP
system, and recent IPS observations.

The items for the upgrade of Fuji and Kiso antennas are as follows; (1) installation of low-noise amplifiers (LNASs) using
HEMTSs (FE327-V5) and the control system to form a phased array, (including the backend circuit to convert to the IF frequency
for Kiso) (2) development of the phase/gain calibration system using the loop method, which optimizes the antenna efficiency
and the receiver temperature measurement system using a noise source, which is used for radio observations from Jupiter, |
fabrication of reflector, replacement of gears and motors, antirust coating, and waterproofing. The installation of LNAs for Fuji
antenna was completed in last year, and that for Kiso antenna was made in this June. We began to install the phase/gain calib
tion and receiver temperature measurement systems for Fuji and Kiso antennas immediately after the installation of LNAs wa
done. Although the item 3 had been already done in last year, it was done again this year owing to snow damage. However, tf
snhow damages and aging problems still remain, so we need to continue repairing them.

Three-station IPS measurements using the upgraded system started in this July. From observations for some strong sourc
we found that the S/N ratio improved by about 10 % for Fuji antenna, and by about 50 % for Kiso antenna, compared to those
before the system upgrade. Greater improvement is owing to receiver performance used before, and the Kiso and Fuji anten
have nearly the same effective area after the system upgrade. The gain fluctuation and control failure caused by aging was al
improved by this system upgrade. This improvement results in increase by two times of IPS data obtained from daily observa
tions.

Obtained IPS data in this year clearly show that the solar wind has asymmetric distribution, and the condition similar to the
solar maximum still continues. It is the time when some evidences for change toward to the declining phase may be observed, s
we intend to detect the change with the upgraded IPS system.
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