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Computational Astrophysics Laboratory promotes in JEM-EUSO (Extreme Universe Space Observatory on the Japan
experiment module of the International space station) mission that observes giant-air showers by ultra-high-Energy cosmic
ray from the orbit. JEM-EUSO is a super wide-field (60 degrees) telescope with a diameter of 2.5 meters planed to be
installed in International Space Station.

Other active studies are running in parallel for the development of super-high speed special purpose computers and the large
scale simulations of bio-molecules and formation process of super massive black-holes and its relation to
hypernova/gamma-ray burst, computational materials science, and education with computers.

1. Investigation of ultra-high energy cosmic rays (Ebisuzaki, Takizawa, Kawasaki*?, Sato*l)

Computational Astrophysics Laboratory promotes in JEM-EUSO (Extreme Universe Space Observatory on the Japan
experiment module of the International space station) mission that observes giant-air showers by ultra-high-Energy cosmic
ray from the orbit. EUSO was taken the lead by Europa space agency (ESA). However, the start of ESA phase'B is
postponed for a long time because of financial problems in ESA and European countries. Japanese and U.S. teams re-define
EUSO as a mission attached to Japanese Experiment Module/Exposure Facility (JEM/ EF) of ISS and named it as
JEM-EUSO targeting the launch of 2013 in the frame work of second phase of JEM/EF utilization.

We are managing most main parts of JEM-EUSO (Optics, Focal surface detector, electronics, atmospheric monitor system,
JEM-EUSO system) in corporation with Univ. of Alabama in Huntsville, Konan univ., saitama univ., Aoyama gakuin univ.,
ISAS/JAXA and JAXA. And, JEM-EUSO is supported by European and Asian collaborators.

2. Astrophysical Simulations (Ebisuzaki, Nakasato ™, Ibukiyama™)

We have studied run-away merging process of massive stars at the center of dense stellar clusters. Massive stars cluster
around the center through dynamical friction, and close encounter rate increases. In order to understand this process better,
we at first simulated the dynamical evolution of the cluster by N-body simulation, and the picked up the particular case of close
encounter of massive stars. For this case based on realistic context, we simulated the merging process with the SPH (Smoothed
Particle Hydrodynamics) method as well as evolution of the merged star. Resulting merged star become more helium-rich in
the core. Massive and helium-rich nature enhances core-halo structure of the merged stars, suggesting run-away process is
more promoted because of increased encounter rate.

3. Studies of human interface with advanced information technology

(1) Study of real-time visualization (Ebisuzaki, Takahei*?)

To help in intuitive understanding of simulation results, we are developing a real-time visualization system. This year is the
last year of the collaborative research project of 4D digital universe visualization with the National Astronomical Observatory
of Japan. We developed tools for constructing a stereoscopic dome system and software for managing the shows in the dome
environment. Now we completed to build the wide range solutions for providing the 4D digital universe contents, and they will
make something of value to the real-time scientific visualizations.

(2) Computational science and technology (Ebisuzaki, Kawai*’, Takahei*’, Kaneko*?)

Computational science and technology are useful tools to transfer concepts of complex phenomena in an intuitive way. We
are developing application software with which researchers can share research results. By using this software, research results
can be widely utilized at various kinds of schools. This software is named ReKOS and distributed as free software. This year,
we rebuilt it from scratch to improve its functionalities and usabilities dramatically. The new release of ReKOS will be
available soon, after finishing to implement server related functions.

We also promote a scientific live show "Universe" in cooperation with the Science Museum. This kind of collaboration is
jointly undertaken with the public affairs office of RIKEN.
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