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Objectives:

The objectives of physics, chemistry, and bioscience are to understand dynamics of elementary
particle, nuclear, atom and molecule, plasma. The common research issue in these fields is the
relations between macro dynamics and microscopic processes. The computer science contributed to
simulate dynamics of interacting many micro elements to find the macroscopic phenomena.
However, not yet solved are the problems related to the multi scale phenomena including non
equilibrium and non stationary dynamics of various elements because of the limitation of computer
capability. In this research project, the leaders in the fields of computational information science,
material science, photonics, plasma and fluid science and computational chemistry get together to
exchange the knowledge to open up a new horizon in these multi-disciplinary fields. In particular,
we exchanged information to propose an important research field to which the next generation
super computer will be applied.
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computational chemistry, computational information science
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Achievement:
2007 fiscal year:

This forum was organized for opening up a new interdisciplinary area in computer science among
physics, chemistry, bioscience, and computational information science. The common research issue

in this area is to understand the relations between macro dynamics and microscopic processes of

7



many elements and/or particles. The computer science has been a powerful tool for simulating
dynamics of interacting many micro elements to find the macroscopic phenomena. However, not yet
solved are the problems related to the multi scale phenomena including non equilibrium and non
stationary dynamics of various elements because of the limitation of computer capability. In this
research project, the leaders of the research in the fields of computational information science,
material science, photonics, plasma and fluid science and computational chemistry got together to
exchange the knowledge to open up a new horizon in these multi-disciplinary fields. As an
achievement, we proposed the multi-scale interconnected simulations for energy science as an

important research fields to which the next generation super computer will be applied.

2008 fiscal year:

In 2008, we continued the forum which started in 2007 and concentrated the objective on
“Inter-connecting multi-scale computing related to energy science”. As the activities, two general
meetings and 3 steering meetings were held. In the meetings, lectures on “Interconnecting
multi-scale computing”, “Computer science in the atomic energy”, and “ Computer simulation in the
fusion research” and so on were presented. As a result of the activities, we proposed that “the
committee for promoting multi- disciplinary computer science” is effective for creating a new
methodology for using the next generation super computer. Furthermore, as the key projects of the
next generation super computer, “the computational energy science” and “the computational
material science” were proposed, which includes material science and photon/plasma science. The
proposals were presented in the committee on promoting the next super computer project at MEXT
in February 2009.

2009 fiscal year:

In the year of 2009, as examples, the Molecular dynamics combined with calculation of electronic
state with density functional method ( Abinitio MD) , the multi scale simulations with large scale
computers in space plasmas and atmosphere, molecular dynamics in fuel cell, computational
material design, multi-scale fusion plasma simulation, and so on were discussed for exploring the
underlining common research issue.

In the three research meetings, we discussed the following issues. In the first meeting, the density
functional method, simulations on molecular dynamics related to energy science, and simulations in the
solar and atmospheric science and so on were discussed. In the second meeting, computational material
design, multi-scale fusion plasma simulation, and so on were discussed. We also discussed about the
possibility for the IIAS group to contribute to the next generation super computer project. In the
third meeting, the present status of the next generation super computer project was reported and

the possibility of opening up a new field of the above interdisciplinary area was discussed.
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Whole Achievement:

The objectives of physics, chemistry, and bioscience are to understand dynamics of elementary

particle, nuclear, atom & molecule, and plasma. The common research issue in these fields is the
relation between macro dynamics and microscopic processes. The computer science contributed to
simulate dynamics of interacting many micro elements to find the macroscopic phenomena.
However, not yet solved are the problems related to the multi scale phenomena in non equilibrium
and non stationary state. because of the limitation of computer capability and the lack of knowledge
for connecting macro phenomena with micro dynamics in non-equilibrium states, in particular.
This forum was organized for opening up a new interdisciplinary area to understand the relations
between macro dynamics and microscopic processes of many elements and/or particles. The
computer science has been a powerful tool for simulating dynamics of interacting many micro
elements to find the macroscopic phenomena. In this research project, the leaders of the research in
the fields of computational information science, material science, photonics, plasma and fluid
science and computational chemistry got together to exchange the knowledge to open up a new
horizon in these multi-disciplinary fields. As an achievement, in the first year, reviewed was the
present status and future prospects of the multi-scale interconnected simulations. We also proposed
that it is important for energy science and can be an appropriate subject for applying the next
generation super computer. The proposal was sent to the MEXT in January, 2008. From April, 2008,
the title of the forum changed to “the multi-scale interconnected computing for energy science” and
the topics like Interconnecting multi-scale computing, “Computer science in the atomic energy”,
“ Computer simulation in the fusion research” and so on were discussed. As one of the actions, we
proposed that “the committee for promoting multi-disciplinary computing science” is necessary to

create a new methodology for using the next generation super computer. Furthermore, as the key
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projects of the next generation super computer, “the computational energy science” and “the
computational material science” were proposed, which includes material science and photon/plasma
science. The proposals were presented in the committee on promoting the next super computer
project at MEXT in February 2009.

In the year of 2009, as examples, the Molecular dynamics combined with calculation of electronic
state with density functional method ( Abinitio MD) , the multi scale simulations with large scale
computers in space plasmas and atmosphere, molecular dynamics in fuel cell, computational
material design, multi-scale fusion plasma simulation, and so on were discussed for exploring the
underlining common research issue. For this purpose, we are discussing the possibility to join some
projects related to the next generation super computer and trying to open up a new field of the

above interdisciplinary area.
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