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Result of Program Implementation

Achievements in FY2006 (Self Review)

   International scientific meetings where the current status and the results of the above were
presented were held at Cologne, Germany (NANTEN2 workshop), at Stanford (GLAST-NANTEN2
workshop), and at Nagoya (GLAST-NANTEN2 workshop). The other four scientific meeting in
Japan were carried out on Galactic center and submm study of interstellar medium.  Researchers
majoring in different wavelengths as well as theoretical researchers attended to discuss the recent
results from the different fields to have a common and wide understanding of the current situation.
These researcher exchanges have built up the network to promote the core-to-core program
successfully.
  High activities in researcher exchanges have been achieved not only by holding the meetings but
also by working on the development of NANTEN2, e.g., surface adjustments, with researchers from
University of Cologne and Seoul National University, visiting a core institution by postdoc fellows,
or attending international workshops by postdocs and students. This gives opportunities to have
extensive discussions among cooperating scientists to build up a firm network.

  The study of interstellar matter has been progressed greatly both by utilizing the mm data and
gamma-ray data. Not only the gamma-ray data by EGRET as we planned at the beginning of the
project but also the data by H.E.S.S. has been also studied. The H.E.S.S. data is not yet openly
available, but our collaboration makes it possible to start comparing the molecular data with the
most recent H.E.S.S. data. Our NANTEN data has been used carefully and restored so that the
study to compare with the data in the other wavelengths is on going.

The projects have been progressed under the collaboration among the core institutions, University of
Cologne and Stanford University as well as University of Bonn in Germany, CESR in France, and
University of New South Wales in Australia. We have also developed our collaboration with Japanese
researchers majoring in the interstellar matter at National Astronomical Observatory in Japan,
University of Kyoto, University of Tokyo and others to investigate the promotion of the research in the
interstellar material. A scheme for the future Strategic Research Networks has been also examined.
  The keys to the joint research activities are “sub-mm observations” and “comparisons of molecular
gas and gamma-ray emission”; 1. development of NANTEN2 and the observations in sub-mm
wavelength by NANTEN2, 2. the properties of molecular clouds studied by mm and sub-mm data, 3.
comparison of molecular clouds and gamma-ray sources.

  The international collaboration with German, American, and the other groups have been making
the projects successful and the progress efficiently. The development of NANTEN2 is on-going
well to obtain a first light at submm wavelength (May 2007), and then we succeeded in starting
astronomical observations from September 2007. It has been necessary to work both at our own
individual institutes as well as at the Atacama telescope site. Not only Japanese researchers and
students but also those from Germany and Korea have been also working at site. The environment
to work and discuss with the people from different countries helps not only the project to progress
efficiently but also the young researchers to be trained at an international standard. We also
encouraged young researchers to give talks at seminars and conferences in English to improve
their international communication skills.

  The study of interstellar matter has been progressed greatly both by utilizing the mm data and
gamma-ray data. Not only the gamma-ray data by EGRET as we planned at the beginning of the
project but also the data by H.E.S.S. has been also studied. The H.E.S.S. data is not yet openly
available, but our collaboration makes it possible to start comparing the molecular data with the
most recent H.E.S.S. data. Our NANTEN data has been used carefully and restored so that the
study to compare with the data in the other wavelengths is on going.
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Future Plan (Measures toward Achieving Research Objectives)

   It is important to investigate not only the properties of the interstellar gas but also those of the
interstellar dust to have a comprehensive knowledge on the ISM. The studies in optical to infrared
wavelengths together with our mm to sub-mm and high energy astronomy will promise our
achievement to the goal. A number of joint researches on study of the ISM over a wide range of
wavelength with France, Hungary and Australia are on-going. It is of great importance to put a
great deal of effort to extend our research to cover a wider view by collaborating with these
groups as well as theoretical groups in Japan.

  This program is selected as Core-to-Core program: Strategic Research Networks from the next
fiscal year with a period of three years.  We shall continue our promotion of the project by
extending the cooperating scientist and core institutions in our mind. The scientific meetings as
well as the workshops like schools for young researchers shall be organized. The Center for
Astrophysical Research from the Southern Hemisphere established in April 2006 at Nagoya
University shall support promoting these activities.
  We are planning to install a multi-beam sub-mm receiver system to NANTEN2 at the very
beginning of the next fiscal year, which will improve the surveying ability of the NANTEN2 by a
factor of ~10. This will lead us to achieve the research objectives to understand the physical
properties of the interstellar matter (ISM) from low density molecular gas to hot, dense molecular
cloud cores, where molecular clouds and stars are formed, respectively. This will be carried out on
collaboration with the people from Univ. of Cologne and Univ. of Bonn, Germany.

   In parallel to it, we shall deepen our collaboration on the study of molecular clouds interacting
with high energetic sources observed by EGRET, H.E.S.S., GLAST and the most recent data from
Suzaku with researchers in the USA and Germany. There are already lists of SNRs as well as
unidentified gamma-ray sources. We are to compare these sources with NANTEN CO data, and
also carry out further observations by NANTEN2 or propose to observe by Suzaku. These studies
will give us a better understanding on the mechanism of the high energetic sources to be
interacting with the interstellar clouds.
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