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Main research themes and their characteristics

[Observation of interstellar molecules and cosmic dust in star
forming regions with radio interferometry |

In the radio wave region with wavelengths from centimeters to millimeters, radio waves from
regions called molecular clouds come from high-density regions with a hydrogen gas number
density of 10-10° cm™ (1 cm™ in the normal universe). can be observed (Figure 1). It is thought
that core of cosmic dust emission region will be accreted and be a stars. These molecular
clouds were observed using a radio interferometer (array) that combined signals from multiple K : )
antennas at Nobeyama, NAOJ to increase the resolution of the image. We observed the ) N & @ S
distribution and dynamics of gas in this region, and studied how they are born. Reference [1], [2] ’
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Figure 1 Radio emission at a wavelength of 3 mm from

[Forming a radio telescope larger than Earth... Developing a cosmic dust in the star-forming region Orion KL observed
with the Nobeyama millimeter array.
space VLBI system ]

As one of the ultimate radio interferometer methods, we conducted Space VLBI, which
combines a parabolic antenna on the ground and a parabolic antenna in space to create a
extremely large radio interferometer (telescope). In order to realize this space VLBI, the Institute
of Space and Astronautical Science (currently JAXA) launched the world’s first space VLBI
satellite, HALCA, in 1997, and conducted observations at wavelengths of 18 cm and 6 cm until
2008, producing many observational results. HALCA forms large radio telescope with antennas
and radio interferometers in 14 countries around the world, and observed cosmic jets produced
by black holes in many galaxies. Reference [3], [4]

[Development of a ground station for deep space missions]

In order to explore planets and asteroids in the solar system, spacecrafts must also take orbits
around the sun as artificial planets, and take orbits outside the region around the Earth. The

Figure 2 Image of Space VLBI system. The image on the

) ) . ) ) lower right shows where radio waves from celestial bodies
region that these probes navigate farther than 2 million kilometers from Earth is called “deep colledé% at the “focus” of,h'e tgescope in the con'elatorl in

space.” When communicating with these spacecrafts, a large parabolic antenna is needed sby each antenna are combined and focused.

to receive the weak signals from the spacecrafts, and to send commands to the spacecrafts.
It is also necessary to emit high-power signal so that the signals can reach the spacecrafts.
The 64m antenna at the Usuda Deep Space Center was completed in 1984 as an antenna for
this purpose, and has supported many spacecrafts such as Hayabusa. However, nearly 40
years after its construction, a new deep space ground station was decided to be constructed.
Construction began in 2015, and the deep space ground station with a diameter of 54 m was
completed in 2021. | participated in the antenna construction from the design stage and was
in charge of manufacture and measurement of the antenna system, and participate in the
production of a Ka-band (32GHz) low-noise amplifier, which was developed in-house at JAXA.
Reference [5]

Figure 3 The 54m parabolic antenna of the Misasa
Deep Space Ground Station of the JAXA Usuda Space
Observatory, The construction is completed in 2021.
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