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Dear Professor Sugiyama,

One and a half months have elapsed since I left Japan to go back to Berlin. Although the time
schedule to go to the Narita airport on the 20th of Mai was quiet tight, everything worked fine. I took
me some time to write all the reports for the DFG (German Research Foundation), the GDCh (German
Chemical Society) and the report about the academic system in Japan. The article you gave me was
very helpful. Beginning of Juli, I attended a meeting of all the exchange students. Everybody had to
give a lecture to present the impressions of the stay in Japan. I had the impression that my stay was
a very successful one, because I was given the opportunity to meet many professors. This gave me a
good insight into the research in the field of bioorganic chemistry at the University of Kyoto. Other
important points were the hospitality of the group, the good working conditions, the good lodging and
the fascinating city of Kyoto itself. Some other students reported that they lived in guesthouses far
away. It was difficult for them to buy nutrition because there were no shops close-by. Some people
accounted that there was no contact to other people in these guest-houses so they felt a little bit lonely
in these two months. The people from the far north (Sapporo) did not like the weather. After hearing
all the talks, the people from the DFG called the conditions of my stay "almost ideal". Your idea to find
a dormitory for me turned out to be a very good idea in terms of cost and because of the good contact
to the residents. Two weeks ago I was informed that I will receive a fellowship from the DAAD
(German Academic Exchange Program) for my postdoctoral stay in California. In the moment I have
to wait for my visa, so it will still take a while till I can start my work in San Diego. I think I will take
the airplane on the 17th of August. I heard that the raining season has started in Kyoto. This is hard for
me to imagine as | remember Kyoto as a place with a lot of sunshine and convenient temperatures.

With best regards,

Simon Ficht
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1. S.Ficht, A. Mattes, and O. Seitz, J.Am.Chem.Soc. 2004, 126, 9970-9981
2. H. Torigoe, A. Maruyama, J.Am.Chem.Soc. 2005, 126, 1705-1710
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Soonchul Kang (Department of Molecular Engineering)

Period
06 January 2005 — 17 March 2005

Place
Institute of Chemistry, The Hebrew University of Jerusalem, ISRAEL
Prof. I. Willner

Research
Recently extensive research efforts have been devoted to nanoscience and nanotechnology. In
particular, metallic, semiconductor, and magnetic nanoparticles have been frequently employed as
building units for the bottom-up fabrication of molecular devices. I am interested in the fabrication of
semiconductor nanoparticles on electrodes which exhibit novel photoelectrochemical properties.
Within this studying abroad the following topics have been studied;

1. Construction of semiconductor nanoparticles/carbon nanotube hybrid assemblies on electrodes as a
novel photoelectrochemical device.

2. Construction of gold electrodes modified with porphyrin dyes where single walled carbon
nanotubes act as a novel electron mediator between the gold electrode and porphyrins.

3. Construction of semiconductor/gold nanoparticle composite assemblies as a novel photoelectrochemcial
device.
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Naoto Kitamura (Division of Chemistry, Graduate School of Science)

Period
17 July 2005 - 24 July 2005

Conference Name
15" International Conference on Solid State Tonics

Place
Baden-Baden, Germany

Report

“International Conference on Solid State Ionics (SSI)” has been held every two years since
1977. Main scopes of this conference are to clarify ionic conduction in solids and to establish
electrochemical devices using solid state ionic conductors. The 15th conference (SSI-15) was held on
17 - 22, July, 2005 in Baden-Baden, Germany. The city places at the south-west part of Germany and
is one of the most famous spas of Europe. Its hot springs have been famous since the time of Ancient
Roma. The SSI-15 had about 550 participants from all over the world. From Japan, more than 200
researchers took part in the conference. This reminds me that significant contribution of Japanese
researchers to this field. The conference was divided into several sessions; Li-Batteries, Fuel cells
(SOFC and PEMFC), Sensors, Materials (O”, H', mixed conductors, etc), Glasses, Electrocatalysis,
Defect chemistry, Kinetics, Techniques, Interfaces, Nanoionics, and Fundamentals. Four parallel oral
sessions were held everyday and poster sessions were held on 19 and 21, July.

The purposes of my participation to the international conference are to report our recent
investigations and to obtain information on recent progress in solid state ionics. Two investigations
on phosphate-based high temperature protonic conductors were presented from our research group.
I gave a poster presentation, which was entitled “Electrical Conduction Properties of Rare Earth
Orthophosphates under Reducing Condition” . This work clarified that PrPO4, NdPO4 and SmPO. with
the monazite-type structure showed protonic conduction under Ho/H>O reducing conditions by partially
substituting Sr** for the rare earth cations, and that their proton conductivities were 2.8 x 10° — 1.7 x
10" S-cm™ in the temperature range from 500 to 925°C . The protons responsible for conduction were
concluded to be introduced into the crystals as extrinsic defects through an equilibrium between the
materials and ambient water vapor.

During the period of the conference, I could obtain new and useful information. Moreover,
discussions with foreign or Japanese researchers having different scientific backgrounds from our
groups are very fruitful and inspirable for me. This experience encourages me to progress further
studies on solid state ionics.
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Yuki Nagata (Department of Chemistry, Kyoto University)

Period
16 July 2005 - 13 August 2005

Visiting Place

Berlin Free University (Germany), Birmingham University (UK),
Holdness School (USA), MIT (USA), Boston University (USA),

Groningen University (Holland)

Research

I participated in “Gordon Research Conference on liquids; chemistry and physics of at Holdness
School. There 1 have presented a poster presentation entitled “Two-dimensional Raman spectra of

atomic solids and liquids” and attended lectures on
liquids and glass dynamics. Among these lectures,
I was most intrigued by the one Prof. M.T. Zanni of
Wisconsin University presented. He talked about
their latest experiments on multi-dimensional infrared
spectroscopies which required high level techniques.

Next, in my stay at Groningen University, I studied
how to interpret the two-dimensional maps with Dr.
T.I.C. Jansen. The multi-dimensional spectroscopies
have more potential to reveal the details of molecular
dynamics than ordinary spectroscopies. The two-
dimensional map, however, includes various molecular
dynamics, and interpretations about them have been not
achieved completely. We calculated the anti-symmetric
and symmetric integrated response functions for
various molecular systems which were calculated using
non-equilibrium molecular dynamics method proposed
by Jansen. The results of our collaboration will be
found in the following publications.

Publications

"Two-dimensional Raman spectroscopy of atomic liquids
and solids", Yuki Nagata and Yoshitaka Tanimura, J.
Chem. Phys. 124, 024508 (2006).

Figure 1

Two-dimensional maps of
atomic liquids at different
temperatures. The left sides are
in liquid phases and the right
ones are in solid phases.



Hiroto Ohta (Division of Chemistry, Graduate School of Science)

Period
25 July 2005 — 4 August 2005

Place
Institut f. Festkorperphysik, Technische Universitat, Wien, Austria

Research
We succeeded in systematically synthesizing a series of samples of bilayer hydrate sodium cobalt
oxide Na,CoOz yH20 (x ~ 0.35 ; y ~ 1.3) with the different superconducting transition temperatures
T¢'s by controlling the duration for which samples were kept in the 75% relative humidity atmosphere.
T.'s were determined by the results of magnetic measurements. The shortest duration sample which
stored for one day in the atmosphere does not show superconducting transition down to 1.8 K. Tt
gradually increases with the duration in the high humidity atmosphere up to 4.6 K within 1 week.

The bilayer hydrate sodium cobalt oxide compound which shows at most 7. = 4.7 K has a hexagonal
crystal structure (space group: P6;/mmc, a ~ 2.82 and ¢ ~ 19.7 A). In this compound, the conductive
Co0O: planes, in which Co ions are caged in distorted Os octahedra, and the nonstoichiometric
insulating planes consisting of Na’, H.O and H;O"are stacked alternately along the [001] direction.
The Na' layer, in which H;O partially substitutes for Na’, is sandwiched by two H-O layers in the
insulating plane, and therefore the Co-to-Na interaction should be weakened by the intercalation of
H:0 molecules.

From “Na NMR measurement, the magnitude of nuclear spin-lattice relaxation rate >(1/7})
decreases with increasing the duration in a high humidity atmosphere, indicating the enhancement of
shielding effect of H.O molecules on the Co-to-Na interaction with increasing the duration. From™Co
NQR measurement, resonance frequency decreases with increasing the duration in the high humidity
atmosphere. Since resonance frequencies of NQR correspond to the magnitude of electric field
gradient at nuclei, ?Co NQR result indicates that the thickness of CoO: plane or carrier number in
the plane change with increasing the duration. With increasing the shielding effect of HO on the Na"
ions, CoO: plane feels less potential from Na'layer. This may cause not only the slight expansion of
the crystal along c-axis, but also the slight shrink of CoOs octahedra. The 7. of this compound may be
correlated with this shrinkage of CoOs octahedra. Our results strongly suggest that the important factor
of the superconductivity in bilayer hydrate sodium cobalt oxide is not the charge order of Co ions but
the shielding effect on Na'ions due to the presence of H2O molecules.

Publications

“*Na NMR Study of Layered Superconductor Na,CoO:-yH,O" , H. Ohta, C. Michioka, Y. Itoh, K.
Yoshimura, H. Sakurai, E. Takayama-Muromachi, K. Takada and T. Sasaki, Physica B, In Press
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Keiichi Inoue (Division of Chemistry, Graduate School of Science)

Period
15 August 2005 — 16 October 2005

Place
Biochemistry & Molecular Biology
University of Texas Health Science Center, Texas USA

Research

We have developed the expression and purification system of fusion protein of sensoryrhodopsin
II D75N and N-terminal part of transducer protein. To study the photochemical reaction dynamics of
the interaction between these proteins, we planned to make two types fusion proteins which truncated
at 120th and 157th position of transducer protein. We named former and latter as FP120-D75N and
FP157-D75N.

The genes of both proteins are made by PCR and duplicated by transformed DH5« E. Coli cell.
Both gene contains the sequence corresponding to the six His tag domain at the N-terminal of D75N.
The expression of fusion proteins were done with BL21(DE3) cell. Transformed BL21 cell was
inoculated in 5 ml LB media and grown overnight at 37 °C . Then, the culture was transferred to 1 1 LB
media and grown until the absorbance of culture at 600 nm reached 0.3-0.4. To initiates the expression
of fusion protein, we added 1 mM IPTG solution to the culture and added 1 mM all-frans retinal.
Before the addition of all-frans retinal we covered the flask with aluminum foil to avoid photoreaction
of all-trans retinal. Inducted culture was put at 37°C and the dark for 3 h and then incubated for more
3h. The cells were collected by centrifugation for 15 min. at 6,000 rpm. The harvested cells were
disrupted by microfluidizer and the cell membrane was collected by ultracentrifuge for 30 min. at
48,000 rpm. The membrane was suspended in 1.5 % octyl-glucoside (OG), 10 mM imidazole, 50
mM K.HPOs (pH 7.5), 500 mM NacCl, 0.1 mM PMSEF. The solubilized protein in OG was purified by
Ni-NTA column and DEAE ion exchange column. After purification imidazole in the solution was
removed dialysis.

To check the purity of target protein we measured the absorption spectra of sample solutions. Both
of FP120-D75N and FP157-D75N showed the absorption maximum at 524 nm and the latter showed
an additional peak of the residual cytochrome. Although the purity of FP157-D75N was slightly lower
than FP120-D75N, we think both protein sample can be applied to the spectroscopic measurement.



