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Rodion Vladimirovich BELOSLUDOV

It is a great honor for me to be appointed to
Research Associate of the Advanced Research
Center of Metallic Glasses (ARCMG) of the IMR,
Tohoku University. | first come to IMR, Tohoku
University as a research student in January 1996.
For three years | was a PhD student, studying the
compounds in the
Department of Materials Science, Graduate School
of Engineering, Tohoku University. After
graduation in April 1999, I joined the Laboratory of
Molecular Materials Design of the Department of
Applied  Chemistry, Graduate School of
Engineering, Tohoku University, as a JSPS
Research Fellow. Then, from April 2001 until
March 2005, I was a member of molecular
electronics group in Laboratory of Materials
Design by Computer Simulation, IMR, Tohoku
University.

The major subject of my research is computer
simulation of physical-chemical properties of
complex materials that are of great scientific
interest and have promising applications. As an
example of previous research, | mentioned that we
used computer simulations to show that in ice In
the amorphization mechanism changes from
thermodynamic melting for T >162 K to
mechanical instability at lower temperatures. The
vibrational spectra of ice |In,
amorphous (LDA) ice and quenched water also

properties of inclusion

low-density

indicate a structure for LDA ice that differs from
that of the liquid. This study was done in
collaboration with experimental groups in the
North America and our results were published in
Nature (Vol.400, 674-649, August, 1999).

Now we are working on materials which have
nano scale compositions. First-principles
calculations have been used to predict the
existence of new fullerene type CdSe nanoparticle
(Nature Materials, Vol. 3, 99-102, February, 2004).
These CdSe nanoparticles have been made
experimentally. Similar structural properties have
been found in CdS, CdTe, ZnS and ZnSe
nanoparticles. These

materials form stable

puckered cage-like particles
with diameters of a few

nanometers and are

members of a class of

particles that may prove useful in cancer
photodiagnostics. Another project is related to
fabricating
electronic
applications. In
experimental group, we invented the concept of

nanoscale interconnections  for

devices in future nanoelectronics

collaboration with another

“enamel” molecular wire in which the conducting
part (single chain) is
encapsulated in a bulky insulated structure

conjugated polymer

(cyclodextrin molecules). The calculated electronic
and transport that the
cyclodextrins did not impact the conductance

properties showed
through polythiophene and can be used to cover
the polymer chain in molecular enamel wires. |
believe that one of my research strengths is to
work in close cooperation with experimental
researchers.

Metallic glasses already have some useful
specialized applications, and the prospects for
wider use are excellent. There has been great
progress in experimental realization of metallic
glasses with different compositions. However,
there is an absence of a detailed theoretical
understanding of the process of metallic glass
formation. The properties of metallic glasses are
also needed to be studied in details. Computer
simulations can bring a new insight to metallic
glasses science and assist experimentalists to
develop metallic glasses with new compositions
and desired characteristics. Bottom line, 1 hope
that my research activities in this center will be
fruitful and useful not only to me but also for
everyone else in this centre. | will use all my
knowledge and focus my efforts in order to bring
scientific impacts in the study of metallic glasses.
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I am honored that Associate Professor Marcel
H.F. Sluiter and Professor Yoshiyuki Kawazoe
have invited me to Advanced Research Center of
Metallic Glasses (ARCMG) in the Institute for
Materials Research (IMR) as a visiting professor
from May to September, 2005. In the past
decade enormous strides have been made in first
principles phase diagram calculations (FPPD),
and in the application of Lattice Wannier
Function effective Hamiltonian techniques to

studies of ferroelectrics and ferroelastics.

Ni V

TiNi Ni
Ti-Nb-Sn

Dr. Benjamin P. BURTON
Ceramics Division, National Institute of Standards and Technology
Gaithersburg Maryland, USA

Associate Professor

Sluiter and his group

have been leading

contributors to these advances, primarily on the
FPPD alloy theory side, and he is now actively
involved in applications of these techniques to
relaxor ferroelectrics in general and to Pb-free
relaxors in particular. I'm also very grateful for
this opportunity to have a five month immersion

in Japanese science, engineering and culture.
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High Resolution Transmission Electron Microscopy

on Nano-Crystals in Rapidly Solidified Alloys

I consider myself lucky to be able to have the
opportunity to visit Tohoku University and to
carry out research in IMR while | learn a lot of
good things of Japan. | would like to express my
cordial appreciation to the Director of IMR, Prof.
Inoue for giving me the valuable opportunity to
carry out research in IMR. Performing research
and living in Sendai, I've received benefits from
various professors and scientists including Prof.
Yao, Prof. Shindo, Prof. Cho, Prof. Kimura, Dr.
Zhang and so on. For experiments, | casually
received valuable comments and assistance and
had frequent discussions with Mr. Aoyagi, Mr.
Hayasaka, and Mr. Ito. My cordial thanks are
due to all of them.

My research during the 6 months (from Oct. 1,
2004 to Mar. 31, 2005) was carried out mostly for
characterization of  microstructural and
compositional variation on the nano-crystals and

their structure and morphology in Fe- and

Keesam SHIN
Changwon National University, Korea

Cu-base amorphous materials produced by rapid
solidification processing. In the Fese.2s5Pt18.75B2s,
analysis of the microstructures to identify and
understand the morphology of the phases known
FePt,

tetragonal-FezB and

to exist in the alloy, i.e., cubic
tetragonal-FePt,
amorphous. In the identification of each phase,
High  Resolution  Transmission  Electron
Microscope (HRTEM) and Energy Dispersive
Spectroscopy (EDS) were mostly used with
combination of the diffractogram obtained by
Fast Fourier Transformation of the HREM
micrograph. The characterization revealed that
the alloy consist of network-like FePt and FezB
with amorphous B-rich regions surrounded by
the FePt and Fe2B network and island-like cubic
FePt which is on the network.

Thank to everybody in IMR, | could carry out
the research successfully and | am returning

with satisfaction and good memories. | would



like to keep all the good memories and learnings
for the future co-works and cooperation between
the two institutes. Even though the size is small,
(CNU) is
actively moving ahead and seeking for highly

Changwon National University
quality research works and ways to educate

students for enhancing their capability and
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Ni-Nb-Zr

potential for their respective works. As soon as |
return, a new TEM system will be introduced to
CNU, i. e., a Field Emission TEM with EDS and
Scanning TEM (STEM). So, | expect to perform
continued co-work of the type that | carried out

in IMR. Thank you all and see you again!
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