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Report on MERIT Long-term Overseas Dispatch

Department of Chemistry and Biotechnology, School of Engineering
Kato group, 2" year PhD. student Hiroki Eimura

I studied under the guidance of Prof. Nicholas L. Abbott, University of
Wisconsin-Madison, in MERIT Long-term Overseas Dispatch from July 10" to
September 10"™. Madison is the capital of Wisconsin, located on middle north of US.
University of Wisconsin-Madison is a state university well-known for the high level
of education and research. For example, Prof. Alan MacDiarmid, who won 2000
Novel Prize in Chemistry for the work about conductive polymers, obtained the M.
S. and PhD. degree from University of Wisconsin-Madison.

Abbott group has studied various subjects from a viewpoint of surface chemistry.
Especially, sensing technology utilizing responsive properties of liquid crystalline
interfaces is so promising that a venture company for the technology has been
founded and actual sensing devices using the technology are commercially
available from the company.
(http://www.engr.wisc.edu/news/archive/2013/dec04.html) This technology has

been developed as a method to image biological phenomena at the interface
between aqueous solution and liquid crystals. (Science 2003, 302, 2094) 1
remember that the concept that liquid crystals are applied to bio-sensing made me
really surprised when I heard the lecture by prof. Abbott for the first time.

On the other hand, Kato group, of which I'm a member, has designed and
synthesized various functional molecules, especially liquid crystals, by focusing on
self-assembly of molecules. Abbott group and Kato group have studied the same
materials, that is liquid crystals, but from different viewpoints respectively.
Previously, collaboration research was done. (Adv. Funct. Mater. 2010, 20, 2098)
After discussion with prof. Takashi Kato, who is my supervisor, I thought that I had
better visit a group having somewhat similar research background to our group in
order to learn different research fields in two or three months. This is why I decided
to visit Abbott group. I expected that I would learn surface chemistry and
biotechnology there.

After receiving acceptance of my visit from Prof. Abbott, I prepared materials for
experiments in Abbott group, discussing with Prof. Kato. After I got prof. Kato and
Prof. Abbott to check my proposal, Prof. Abbott suggested my experimental plan for
two month. I also had a chance to discuss face-to-face with Prof. Kato, Prof. Abbott
and Daniel S. Miller, who was graduate student in Abbott group, in an International
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Liguid Crystal Conference.

After the preparation above, my overseas dispatch started. Daniel, who discussed
my research with me, supported my research in spite of his busy schedule for his
graduation. After he graduated at the end of August, I performed my research,
discussing with Xiaoguang (William) Wang, who is a graduate student from China.

I did research with some instruments I used in Japan. They were sometimes used
for unfamiliar measurements to me. So I obtained new skills which are useful even
after coming back to Japan. I managed to master how to use instruments I had
never used in Japan, thanks to nice instruction of Daniel and William. Prof. Abbott
spent more time discussion with me than with other students because my stay is
only two months. So it was hard to measure, analyze, and collect experimental data
in order to meet the day of discussion. However, due to the schedule, my
experiments had been done efficiently.

I also learned surface chemistry and liquid crystal science from a viewpoint of
surface chemistry by attending not only group meeting but PhD. defense of Daniel
and Derek Chi-Kuen Ma, who obtained PhD. degree during my stay. This experience
is of some help for my presentation in English.

This stay was a good chance to feel how nice collaboration work with people in
different fields is and what is important in working with them. It is essential to
acquire high skill and deep knowledge in one specific field through PhD. research.
However the skill and knowledge are not necessary enough to perform good
researches. I found that it is an important ability to cooperate with people having
different research backgrounds though researchers should not depend on other
people excessively. This stay also has helped me to think that respecting
collaborator’s research each other is the most important in order to success the
collaboration research. I hardly had knowledge and skills necessary to study in
Abbott group when my overseas dispatch started. Nevertheless, various results
were obtained in this stay. I think this is because all members of Abbott group
understand my research background is different from theirs and respect it. This
oversea dispatch gave me a chance to learn what I should learn in MERIT program.

There were many undergraduate students from all over the world working in the
course of Research Experience for Undergraduate students (REU), which is a
program of University of Wisconsin-Madison.
(http://www.engr.wisc.edu/current/coe-summer-undergraduate-research-experi

ence.html) It was impressive to interact with them. I really respect them to
challenge going abroad to study when they are undergraduate students. I hope
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more and more Japanese students have such a spirit of challenge.
This wonderful overseas program is due to MERIT office, Prof. Kato, Prof. Abbott,
members of Abbott group, Office of department of Chemical and Biological

Engineering in University of Wisconsin-Madison, students in REU program. I
appreciate their support.
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