The construction of NANTEN2 and
the future of the NANTEN project

The NANTEN telescope has spent a productive 8 years observing millimeter waves at

Chile's Las Campanas Observatory (altitude: 2400m). Now its next target will be the

sub-millimeter universe. Sub-millimeter waves have wavelengths of between 300 and

1000 microns (0.3-1.0mm) and are the shortest wavelength radio band. But they are

strongly absorbed by water vapour in the Earth's atmosphere, making observing them

something of a challenge. In recent

Reasearch topics, by wavelength years the Atacama plateau, in Northern

wavelength photon Chile (altitude: 4800m), has caught the

o o attention of astronomers from all over

e s the world. Its desolate landscape is

(""z:g;’[)"stars reminiscent of the surface of the moon,

but its thin air and clear, dry climate
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08 visible light it e evolution astronomy. The NANTEN team, keen

7 . \ - - to take advantage of this, worked to
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04 relocating to Atacama. Here, the new and

ultraviolet improved NANTEN became NANTEN2.

With NANTEN2 we will be able to see

1= warm gas clouds that had been invisible

to the old telescope, taking us a big

E::: step closer to an understanding of such

100keV processes as star formation, and the

violent activity of supernova remnants,

and shedding light on the activity of the
Galactic center. - = SN L g =8
The opening of NANTEN2 on November 25, 2004
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NANTEN2 houses an "8-
eyed" receiver array, built in
collaboration with German
researchers.The world's only
wide-field sub-millimeter
telescope is only a short
time from completion.
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By October 2005 the bulk of the relocation
operation was over, and the NANTEN team
suceeded in observing their first signal NANTEN2 P: as of 2006
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he masterminded the relocation of the NANTEN telescope (which was in
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The Galaxy and Magellanic Clouds
as seen by NANTEN

After 8 long years of observing with Nagoya University's NANTEN radio telescope in Chile, radio maps of the Galaxy and the
Magellanic Clouds have finally been completed. They are the best of their kind to date, showing the structure of the emission with
unprecidented clarity, and have resulted in the discovery of thousands of new molecular clouds.

The Large Magellanic Cloud

The Large Magellanic Cloud is the closest galaxy
to the Milky Way. NANTEN observations have
enabled us to map the distribution of almost 300
individual molecular clouds (yellow contours). An
understanding of the star formation in the Large
Magellanic Cloud will provide valuable clues to
understanding star formation in the early universe.
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Our galaxy, the Milky Way, is an enormous disk of stars and gas, a hundred thousand
light years across. Orbiting around it are our cosmic neighbours, the two small, irregular
galaxies known as the Large and Small Magellanic Clouds. These three galaxies were
born in our little corner of the universe, which itself began in the big bang almost 14 billion
years ago. In 1996 the NANTEN team began an 8 year program of detailed observations
of the Milky Way and the Magellanic Clouds. By observing radiation emitted from carbon
monoxide molecules, they were able to produce intricate maps of the galactic gas. The
long, thin shape in the above image is the Milky Way. It appears that way because we are
observing the disk from within — in other words, exactly edge on. Since we are observing
from the solar system, the sun is not visible on the image.
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The NANTEN telescope observes 2.6mm radio waves (a rather
short wavelength in radio terms). Looking at the Galaxy in
visible light, we find we can only see regions relatively close to
the solar system because light from more distant stars is
blocked by gas and dust in the disk. However, radio waves
from the gas itself pass right through, meaning that we can
see right into the depths of the Galaxy; rather like taking an
X-ray to see it's bones. At this very moment, stars just like our
sun are being formed in dense clumps of gas, at the rate of
around 3 stars per year.
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For radio observations a high-precision parabolic dish antenna
and a high-sensitivity receiver are essential. NANTEN's receiver
utilizes superconductor technology and is one of the best of
its kind in the world. The NANTEN team are firm believers in the
principle that it's always best to design your own instruments,
and the receiver was developed in-house at Nagoya university's
instrumentation lab. In fact, most of the telescope parts were
developed and built by staff and students at Nagoya university,
before being shipped to Chile, installed on the telescope and
finally used to make the radio maps you see here.
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