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The Materials and Structures Laboratory in My Life

Yury Gogotsi, PhD, DSc

Professor of Materials Science and Engineering,
Mechanical Engineering and Chemistry

Director, A.J. Drexel Nanotechnology Institute
Associate Dean of the College of Engineering
Drexel University, Pennsylvania, USA

Is Japan worth a year of your life? The answer is certainly “ves,” if you spent this year
at the Materials and Structures Laboratory (MSL) of the Tokyo Institute of Technology
(Tokvo Tech).

I came to Tokyo Tech to work with Professor Masahiro Yoshimura as a Fellow of the
Japan Society for the Promotion of Science (JSPS) more than ten years ago, in October 1992,
At that time I was already quite an experienced researcher with numerous journal papers
and a book in my portfolio and had a well-defined area of research interests. However, the
year that I spent at the Materials and Structures Laboratory was a turning point in my
career. After my stay at Tokyo Tech, the direction of my research activities changed.
Several of my current lines of research started at MSL. beginning with the use of Raman
spectroscopy in materials research. I gained my first experience with a Raman spectrometer

: : at MSL and fell in love with that technique. Now I have one of the best-equipped Raman
microspectroscopy facilities in the US, with lasers ranging from deep UV to near-IR, and numerous attachments such as a hot stage,
mapping stage, AFM/NSOM and others. At Tokyo Tech, I was also introduced to “hydrothermal research”™ ?another method I' ve relied
on for more than a decade now. Finally, it was at MSL that my work on carbon began. Prof. Yoshimura and I published a paper on
Hydrothermal Carbon in Nature, 1994. Today, carbon materials play an increasingly important role in my research, with more than half of
my research group now working on carbon nanotubes, fibers. coatings. diamond and graphite.

There are many things that I tried for the first time in Japan — from eating raw fish to publishing in Nature magazine. What is more
surprising — I liked most of them! As a European who had never visited Asia before that trip, I experienced a culture shock during my
first months in Japan; but I left this country with a much better understanding of Japanese culture, mentality and way of living and
working. This experience enriched my life and the life of my family.

Another very important aspect of my experience at Tokyo Tech is that the link to Tokyvo Tech was not lost after T moved back to
Europe and later to the US. We continued publishing and doing funded and informal research with Professor Yoshimura. At this time, we
have about two dozen joint publications including papers in the most prestigious research journals, a patent and a book chapter. This
collaboration has brought us an S. Somiya Award for International Cooperation from the International Union of the Materials Research
Societies (IUMRS), and Kuczynski Prize from the International Institute for the Science of Sintering.

A new stage of my interaction with MSL starts this vear — two of my PhD students will go to Japan to attend conferences organized by
Prof. M. Yoshimura and one of them will conduct experiments at MSL and gain experience in one of the best equipped labs in the world. I
hope that MSL will open for them a window to the big world of international research OD‘EOI}tunities, as it %ior,;r}e.
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Chemistry of superconducting materials
— my research activities in MSU ~ MSL ~ ISTEC —
BEE TSR (STEC—SRL) Dr. Sergey Lee

T joined the Materials and Structures Laboratory (MSL) at Tokyo Institute of Technology in September 1997 as a JSPS fellow. Two
vears earlier T met ProfH.Yamauchi (who initiated my application for JSPS fellowship) during conference on high T. superconductors
organized by Moscow State University (MSU). At that time T worked in MSU as a researcher of the Department of Chemistry studying Hg-
based superconductors, discovered in 1993 on our department. There compounds were also a main topic of my activity in ProfI.Yamauchi’
s lab. During two years, working in close collaboration with T.Akao and Dr.H.Suematsu, we succeeded in synthesis and crystal growth of
high quality triple-layer Hg-1223 compounds with 2 partially substituted cation sites using modified encapsulation technique, which was not
a trivial task at that time. By pure chemical approach we were able to reach a record high characteristics (irreversibility field and critical
current density) at T>100K. Studying these compounds we also found a peak effect in the J-H characteristic which was attributed to the
existence of cation compositional modulations of the order of deca-nanometers. Working abroad I had a continuous support from my former
MSU students. Finally, one of them (N.Kiryakov) came to MSL as an exchange student supported by Monbusho and in 2002 got a Ph.D
degree under supervision of Profs. M.Karppinen and H.Yamauchi.

In 1999 T moved to the International Superconductivity Technology Center (ISTEC) and switched my research activity to another
compounds and synthetic techniques. In spite of different chemical systems my personal interest remains unchanged: synthesis and crystal
growth of emerging superconducting compounds, their chemical and structural modifications and study of its correlations with the
practically important properties. As an example, we succeeded in fast synthesis and crystal growth of Pb-free and Pb-doped Bi-2223 phase
by alkali chlorides flux technique and more recently in crystal growth of pure and carbon doped MgB. in Mg-B-N system under hig
mechanical pressure. Owing to these “rare” crystals we are able to perform the fundamental studies of these superconductors in
collaboration with many research groups over the world.

Working in different institutions we still keep close personal and scientific contacts with the MSL colleagues and students and try to
help each other in various aspects. I would say that in all senses I am considering MSL as my alma mater in Japan and taking this nice
opportunity I want to express my deep appreciation to MSL members and wish thcm all the best in their research and daily live.
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(Hg Pb)-1223
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