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(FE3X) :In order to realize the design of low—carbon mechanical system, we aimed to develop
multi-physics simulator based on first—principles molecular dynamics method and succeeded to
develop five multi—physics simulators of “friction and chemical reaction”, “impact and chemical
reaction”, “stress and chemical reaction”, “electric field and chemical reaction”, and “light and

chemical reaction”, which exceed the initial plan and expectation. Furthermore, by utilizing the
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above developed simulators, we succeeded to realize the design of five important low—carbon
mechanical systems, automotive engine, nuclear power plant, fuel cell, plasma display, and
hydrogen synthesis apparatus, which also exceed the initial plan. Especially, we realized the
experimental verification of our theoretically designed mechanical systems such as alcohol-based
low friction system. From these results, we indicate and propose to the world that understanding
of multi-physics phenomena by quantum chemistry is essential for the design of mechanical
system which traditionally employed continuum theory. It means that this project realizes the large

innovation for research method and we succeeded to establish a new research field.
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Dynamics for Super—-Low Friction System”, 2011 Materials Research Society Fall Meeting
(Invited Talk), November 28-December 2, 2011, Boston, USA.
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Innovation, December 11-15, 2011, Tower Hall Funabori, Tokyo, Japan.

Jingxiang Xu, Ryota Sakanoi, Yuji Higuchi, Nobuki Ozawa, Tomomi Shimazaki, Momoji Kubo, “A
Theoretical Study on the Sintering Behavior of Nickel-Ceramics in Solid Oxide Fuel Cells”,
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Silicon Chemical Vapor Deposition for Solar Cells”, The Sixth General Meeting of ACCMS-VO
(Asian Consortium on Computational Materials Science — Virtual Organization), February
10-12, 2012, Sendai and Matsushima, Japan.
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by CeO, Particle”, International Association of Colloid and Interface Scientists 2012, May
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