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Comments on the Neutron Imaging Activities at the Kyoto
University Research Reactor in 2018-2019

Dear Prof. Kawabata,

| was asked by Dr. Saito to give comments on the activities in neutron imaging at your
institute. This | will do with pleasure because | follow the Japanease developments since my
first visit in Japan for ITMNR-2 in 1995 continuosly. | was also head of the advisory team for
the new beam line at JPARC, now named RADEN, and chaired ISNR from 2010 to 2014.

General Situation

As in other countries, the researchers with neutrons have a hard time after the Fokushima
accident due to the increased safety issues for all reactor based sources. In the
consequence, all Japanease reactors were shut down and a reconsideration of their safety
has been started. The larger reactor in Tokai-mura is still out of operation, but there is hope
for a return to normal operation within this decade.

Therefore, it is of very high importance that the Kyoto University reactor is operational and
continues with the experimental program. Next to RADEN (JPARC) it is the only place where
competitive neutron imaging activities can be performed in Japan. Although the small
accelerator based systems have a high reputation in Japan and are well networked, their
performance is not yet on the level of the reactor-based installations.

Installations at the Kyoto University reactor

With a power of 5 MW the reactor is a source of medium intensity, enabling a lot of
interesting studies. There are two beam lines available for NI activitiers, E2 looking to a
heavy water tank and B4 with well-defined infra-structure and higher flux level.

The E2 beamline is limited in intensity, field-of-view and space for experiments. It is to
consider to improve the performance in different respect to make it more user-friendly,
more flexibled and powerful.
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The B4 installation have more beam intensity, much more space and already some userlab
installations. From the given material, it was not clear if there is a cold source usable for
that B4 beam line.

The availability of two different and independent NI facilities is very comfortable for the
user program. However, it would be important to have an upgrade of the E2 installation in
the near future.

Experimental Program

The team at the Kyoto University reactor have traditional activities in various fields where
neutrons deliver a high contrast, in particular for water and its distribution. Next to the
measurements in static radiography, many investigations have been done with dynamic
imaging, in particular for two-phase flow measurements (under certain conditions). This
competence has been increased by the collaboration with other institutes in Japan and
Korea.

Next to the research in applied material science there are also activities in collaboration
with industrial partners. In the delivered material it was not mentioned if the studies were
performed on a commercial basis.

Many new trends in NI are not yet visible in the delivered results such as:

e Neutron tomography as a routine method
e Phase contrast imaging

e Imaging using polarized methods

e High resolution imaging

e Energy-resolved imaging

e Data fusion with X-rays

e Investigation of activated materials

It has to be decided strategically if the team stays on its traditional methodical program or
will spend more effort on further methodical developments in order to extend the user
options.

Involved Manpower

The team at the Kyoto Universty reactor has a high competence grown over many years. In
the delivered list, nothing is mentioned about the education program, in particular with
PhD and master students.

Next to the production of the raw data it is more and more important to focus on data
treatment and professional image processing and analysis. This aspect needs to be solved
by the education and training of suitable students and the involvement of related experts.
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Obtained Results

The 13 studies mentioned in the delivered report are carefully done and provide
quantitative results on a high level. There is an established user community which will
continue and perform similar and more detailed studies in the future.

However, it has to be consider if the mentioned methodical developments will widen the
user portfolio and increase the scientific output.

Unfortunately, there was no reference list about recent publications given to me.
Therefore, | cannot judge the scientific level of the research activities in the period under
discussion.

Future Plans

Being the only strong reactor based neutron source for NI for the moment, it has to be
considered how to use the delivered neutrons best possible. An upgrade of E2 and an
optimization of B4 should be discussed within the Japanease NI community carefully. If this
is impossible for E2, another suitable beamport should be taken into account too.

Final Recommendations

The user community has to be increased and diversified by means of new methodical
approaches and the attraction of alternative research partners and industrial collaborators.
There are templates in the global NI community for such options, which can be followed
under the particular local conditions. Topics in energy research, electro-chemistry, bio-
medical and environmental investigations have to be condidered more in the future by
using dedicated NI techniques.

I very hope for a progressive development in NI at the Kyoto research reactor and in Japan
generally.

Sincerely

Paul Scherrer Institut

Dr. Eberhard H. Lehmann

Expert Neutronlmaging

former Head of the «Neutron Imaging & Activation Group»

Laboratory for Neutron Scattering & Imaging
ISNR President 2010-2014
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Evaluation of the research and educational activities in KURNS (formerly KURRI)

Preface

When evaluating the research and educational activities for the past 5-6 years period, account
must be taken of the fact that the sharpened nuclear regulatory rules after the Fukushima
accident have also affected the activity of KURRI adversely. The KUR and KUCA reactors
were shut down for more than 3 years from 2014 to 2017. This affected both the experiments,
method development, and the medical work using the BNCT method at KUR. Despite of this,
the intensity of the research, as well as the interest of collaboration, visits and study trips to
KURRI did not show any decrease. This shows the substantial potential of the research
capabilities and the attractiveness of the institute very convincingly. The success of bridging
this hard period successfully is a huge merit of the researchers and the management of the

institute.

In my review of the research activity I will primarily comment on the areas with which I had a
direct contact and exchange. This concerns the Division of Nuclear Engineering Science, the
units Nuclear System, Research Reactor Safety and Nuclear Material Control; further, the
Research Center for Safe Nuclear System, the unit Thermal Energy System. I have also some
insight into the research of the Division of Quantum Beam Material Science, the units of
Materials Radiation Effects (positrons) and Nuclear Beam Material Science (KURAMA), and
the Particle Radiation Oncology Research Center, the unit Particle Radiation Oncology, and
will leave some comments also on these. I will also comment briefly on public outreach
activities and the education. However, it should be clear that my comments cover by no

means all research, only concern the areas with which I am familiar with.

Somewhat unconventionally, I included a few photos as illustrations. All the photos included
were taken by myself, and not collected from the internet, thus they are a proof of my own

experience with the research performed at KURRI/KURNS.

General

KURRI/KURNS is a strong national resource, representing a solid knowledge base of nuclear
science and engineering, traditional reactor physics, neutron and radiation physics, reactor

thermal hydraulics, materials science, and medical applications of radiation physics. There are

_46_



unique experimental facilities, and the research reactors KUR and KURRI are indispensible
assets, in particular in the face of the often quoted fact that the number of research reactors
worldwide continuously decreases. The coupling of a 150 MeV proton accelerator to KUCA
constitutes the first spallation source driven ADS (accelerator driven system) in the world,

which is also a unique asset.

While maintaining the general traditional knowledge base, most of the research concerns
innovative applications in all areas of nuclear science, including new nuclear systems, new
detection methods and new applications of radiation physics. The scientific output is
extensive and is of high quality, as is manifested in publications in international journals,
proceedings, conferences and workshops held in KURRI/KURNS or organised by its

researchers, and contributions at conferences.

The institute has a very active network of international collaboration. This includes both
hosting visitors for both short and long term basis, as well as visiting universities and research
centres abroad. Hosting of foreign students for laboratory exercises belongs also to this
category. The development of international collaborations is also reflected on the increase of

joint publications with international collaboration partners in the recent years.

Division of Nuclear Engineering Science

Reactivity measurement methods

Experimental and theoretical work on methods of experimentally determining reactor kinetic
parameters, such as delayed neutron fraction, and in particular measuring reactivity in critical
and subcritical source-driven systems, is in the absolute frontline of international research.
Measurements made in KUCA by a pulsed neutron source, and the theoretical work around
the development of the methods is highly cited internationally. A particular new development
in this area is the elaboration of a new paradigm of stochastic reactivity measurement methods,
in which the former pulse counting technique is replaced by the use of the current of fission
chambers. A new method of extracting the same statistical information (first and second
moments of the number of pulses) from the mean and the variance of the fission chamber
signals was elaborated recently by Profs. Kitamura and Misawa. This method is free from the
dead time problem, hence it is very promising in applications of power reactor systems, in
particular in high power ADS. Part of the work was made during a visit of Prof. Kitamura to

Chalmers, which was a very fruitful collaboration, since we were working on a similar



method (using detector currents instead of pulse counting) for multiplicity counting in nuclear

safeguards.

Development of new detector types

KURRI has been driving the development of thing, fiber based
neutron detectors since quite some time back. Such detectors are
suitable for making high spatial resolution measurements and are
applicable even in narrow spaces (see the inset), which is very |
advantageous in several applications. Researchers at the Division of
Nuclear Engineering Science of KURNS have followed up, or rather

are driving, the development in this area. They switched from the first

prototypes (LiF-ZnS tip on an ordinary fiber) to applying wavelength
shifting fibres for higher light transmission. Recently they promote even replacing the neutron

converting part with LiCaF, which produces a significantly higher light output.

This technology offers a number of advantages in applications, including the possibility of
using them in current mode in high fluxes, hence again avoiding the dead time problem. The
efforts of KURNS scientists are quite unique in this area and my own research group also

draws advantages of the new possibilities offered by these detectors.

Development of Monte-Carlo methods

It is worth mentioning the high quality research in the development and application of novel
Monte Carlo methods, performed (Research Reactor Safety, T. Yamamoto). Certain new
applications require a basic development of new Monte Carlo methods, and KURNS excels
also in this field. Monte Carlo calculations have traditionally been used for static, and lately
for time dependent cases, to calculate the traditional neutron flux. However, with the recent
development of power reactor noise diagnostic methods, which are performed in the
frequency domain, the need arose to calculate the space- and frequency dependent transfer
functions of realistic, spatially inhomogeneous cores and driving sources. This requires the
handling of complex (real + imaginary) quantities, for which traditional Monte-Carlo methods
are inapplicable. Significant developments were made in KURNS in this area, which are

internationally noted.
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Nuclear safeguards

There is also interesting work being performed in the field of nuclear safeguards, especially
regarding handling of spent fuel, where the very deep reactor and nuclear physics expertise of
KURNS comes to a good use. Very interesting studies are being made for the development of
proliferation resistant fuel cycle for next generation reactors, as well as there is work going on

for detection and identification of special nuclear material (SNM).

However, in the view of undersigned reviewer, this activity could, and should, be significantly
expanded, by running more research projects in his area. The group of the reviewer has been
participating in the work of the Non-Destructive Assay (NDA) group of the INMM (Institute
of Nuclear Material Management), in particular by attending the INMM annual meetings. |
have been missing the presence of KURRI/KURNS in the NDA work of the INMM. There is
a huge theoretical and experimental knowledge base piled up in KURRI/KURNS (such as the
theory of neutron fluctuations; Monte Carlo simulations; expertise with neutron and gamma
detection methods and new detector types etc), which would make it possible to take a leading
position in the international research communigty. In particular, this would definitely increase
the international visibility of the research in KURRI/KURNS. The INMM is as large as (has
about as many members) as the whole ANS, and in the US is it one of the most financed
research areas in nuclear science and engineering. Even if the threat of international terrorism,
which is the main driving of the US efforts, is by far not as large in Japan as in the US, in my

view intensifying the KURNS activity in this field would bring many benefits.

The spallation source driven ADS

The coupling of a 150 MeV proton cyclotron
(FFAG accelerator) to KUCA via a
spallation target represents the world’s first
spallation based ADS (also called KART,
Kumatori Accelerator-driven Reactor Test

Facility). This is a world unique facility in

which a number of pioneering experiments
were performed, such as the first spallation-driven ADS experiment with a thorium loaded

core, as marked in the plaque shown in the illustration to the right. The value of the facility
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and the research performed is also indicated by the fact that the results were accepted as
IAEA benchmark data, and hence are made accessible to the international research
community. So far four volumes were published on the research performed between 2014 and

2018.

Division of Quantum Beam Material Science

Positron annihilation spectroscopy

Although I am not active in the area any longer, I have been continuously aware of the
outstanding KURRI activity in positron annihilation spectroscopy (PAS) with slow positrons
for fission and fusion material science, started up and led for a long time by Prof. T. Yoshiie
(now retired). PAS has a very strong standing in Japan with a number of research groups such
as in Tsukuba (2 groups) and Sendai/JAEA. Whereas the other groups use accelerators with
pulsed beams, hence they can make positron annihilation lifetime (PALS) measurements, the
KURRI group uses stationary sources, and use Doppler broadening and angular correlations
(ACAR). For a long time their measurements were based on radioactive sources, but recently
a new, reactor based facility was constructed at the KUR reactor. Such a facility has a much
larger positron flux, hence the accuracy and the sensitivity of the Doppler and ACAR
measurements can be improved by several orders of magnitude. In addition, methods for
making pulsed measurements have also been developed lately. There are no more than a
handful of such facilities world-wide, hence the KURNS facility must be considered as an
important national resource. The facility was also adversely affected by the shutting down of
the KUR between 2014-17, and obviously also the uncertainty about the long term operation

of the KUR is a matter of concern (as it is to the BNCT activity, mentioned below).

KURAMA

I have seen the first version of KURAMA
(Kyoto University RAdiation MApping system, a GPS-
aided mobile radiation monitoring system) during a visit to
KURRI in 2012. Prof. Misawa was presenting the system

to the local media (see inset), for the TV news. I have

immediately recognised the great value of the KURAMA

concept, which was developed in response to the nuclear disaster caused by the Fukushima
Daiichi nuclear power plant. In 1979, the legendary Alwin Weinberg, in a speech addressed to

the ANS summer meeting which was fully devoted to the Three Mile Island accident with the



title “Can we fix nuclear energy?) he listed a number of points he claimed to be vital for the
survival of nuclear energy. One of those was that one must give the possibility to civil
members of the population, especially those living close to nuclear installations, that they
themselves can read out radiation levels, like they read out their electricity meters, instead of
waiting for announcements in the media. To me KURAMA is the perfect tool in the spirit of
the late Dr. Weinberg, who should definitely be delighted to see it working. It is an
indispensible tool to restore and maintain public acceptance of nuclear power and to have

control (overview) over the situation if an accident should happen.

I was so much fascinated by the concept that when Chalmers and the University of
Gothenburg arranged a JSPS Activity Seminar in Goteborg last year, I invited Dr. Minoru
Tanigaki to give a talk at the seminar. He kindly accepted the invitation and gave a much
appreciated talk with the title “Development of the car-borne on-line real-time environmental
monitoring system KURAMA and its operation in Fukushima” at the JSPS Activity Seminar
“Environmental radioactivity — experience from Japan and Sweden”, held in Goéteborg,
Sweden, November 15-16, 2018, Wallenberg Conference Center at University of Gothenburg
(Appendix 1)

Particle Radiation Oncology Research Center

Even if I am not specialist in the field, I have followed the world-wide effort in developing
the BNCT method of treating malignant tumours. In Sweden such an activity was set up at the
research reactor R2-0 in Studsvik (where also the Swedish students in nuclear engineering did
lab exercises), with even clinical trials having been performed. However, the last two research
reactors, R2 and R2-0 were shut down permanently in 2005, hence this activity was

discontinued.

The work in KURRI/KURNS is impressive from at
least two points of view. One of these is that
radiation therapy methods have been applied not
only to malignant tumours, but also to infectious

diseases and other type of skin disorders (see inset).

The other is that in addition to the reactor beam-
based BNCT method, an accelerator-based BNCT method was also developed, based on a 30

MeV cyclotron. The accelerator-based BNCT represents a milestone, since this technology is



ready to be moved to a hospital, which opens new and more patient-friendly levels of

treatment.

Miscellaneous

In addition to the above, without going into any details, I list a few more items/fields on
which I have more or less direct or indirect indications/knowledge that excellent research is

performed in KURRI/KUNRNS. These areas are:

e Neutron radiography;
e Imaging methods; not the least, real-time imaging of two-phase flows;

e Reactor thermal hydraulic research in general.

In addition, KURRI/KURNS conducts a very valuable public outreach activity through annual
open days for schoolchildren. This is definitely a nice service to the public and is very useful
for spreading factual information on nuclear energy, its benefits and risks, in a popular

science manner.

Publications

I have already referred to the extent and high quality of the publications on the research
conducted in KURNS. Here I only want to take up another aspect. Since I have been
Executive Editor for Annals of Nuclear Energy since 2013, I have several times invited
KURRI researchers to perform reviews of articles. Reviewing other authors’ papers is a
demanding task, and it gives insight to the knowledge level of individual researchers
sometimes much better than their own publications. In this respect I am very much impressed,
and satisfied, with the high quality reviews I received from several KURRI/KURNS scientists.
In addition to the high quality of the review, as a rule, the researchers I invited for a review
have been very responsive, and delivered their review always on time. By this way they do a
valuable service to the international community, in times when the number of publications is
constantly increasing and it is more and more difficult to find qualified reviewers who accept

the invitation for a review.

Education

In 2003 I submitted my comments on the quality of the lab exercises which our students in
Chalmers were lucky to enjoy until 2010. Since due to an international agreement between

France and Sweden, after that time our students had to go for lab exercises to France,



unfortunately I do not have any new information to communicate. I would rather refer to my

previous report, emphasising the high quality and high value of the exercises.

Conclusions

As it should be clear from the above, my overall judgement is that the research and
development work performed in KURRI/KURNS, the variety and novelty of the research
projects and ideas, as well as the education in experimental reactor physics, holds the highest
international standard. I wish and hope that the activity, as well as access to the experimental
facilities, will continue and possibly expand, by this way making it possible to tackle even
more challenges of future reactor systems and other applications of nuclear science and

engineering.

Goteborg, 8 October 2019

Imre Pazsit

Chalmers University of Technology
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Research topics

This laboratory aims to elucidate the correlation between various post-
translational amino acid modifications (racemization, isomerization, deamidation
and oxidation) caused by aging, gamma-irradiation, UV irradiation, and protein
function.

Research background

In the World, this group has been a pioneer in the study of amino acid
racemization and isomerization in lens proteins during aging and the
cataractogenic process. The study of amino acid racemization the transformation
of one enantiomer (L-form) into its mirror image (D-form) - in proteins has not
been popular until the last 30 years based on two main reasons: i) scientists have
not paid much attention to the presence of biologically uncommon D-amino acids
in living organisms because it was believed that proteins are composed
exclusively L-amino acids; and ii) the detection of D-amino acids in proteins was
technically very difficult.
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Research activities

The research activities of this group are the following: 1) Discovery of the specific
D-aspartyl (Asp) residues in lens proteins, 2) Elucidation of the mechanism of D-
Asp formation in proteins, 3) Influence of D-Asp formation on the protein, and 4)
Development of LC-MS/MS methods for D-Asp analysis in proteins .

The details of the research are described below.

1) Detection of Asp isomers in lens protein:

Dr. Fujii et al. were the first in the World to discover by chemical analysis that
Asp58 and Asp151 in aA-crystallin and Asp36 and Asp 62 in aB-crystallins, which
are main proteins in lens, were highly inverted from L-isomer to the D-isomer and
isomerized from the normal a-linkage to the B-linkage of the peptide-bond.

2) Mechanism of isomerization of Asp in proteins:

Dr. Fujii et al. demonstrated that D-Asp formation in protein occurs via a
succinimide intermediate. L-succinimide is formed by intramolecular cyclization
when the carbonyl group of the side chain of the L-a-aspartyl residue is attacked
by the nitrogen of the amino acid residue following the Asp residue and then L-
succinimide may be converted to D-succinimide. The D- and L-succinimide are
hydrolyzed at either side of their two carbonyl groups, yielding both B- and a-Asp
residues, respectively. Four isomers, La-Asp, LB-Asp, Da-Asp and DB-Asp, are
therefore simultaneously formed in the protein under physiological conditions. The
rate of succinimide formation depends on the residue neighboring the Asp residue.
When the neighboring amino acid has a small side chain as found in glycine (Gly),
alanine (Ala) or serine (Ser), succinimide forms readily because there is no steric
hindrance. In addition to the effects of adjacent residues, Asp may also be
susceptible to racemization when the residues are located in flexible regions.
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That is why isomerization of Asp does not occur uniformly but at specific Asp
residues. Accordingly, the hot spots of Asp isomers in lens crystallin are located in
flexible regions and the side chain of the next amino acids is small.

3) The influence of Asp isomerization on protein structure and function:

The presence of D-Asp in a protein can cause major changes in protein structure
because the different side chain orientations can induce an abnormal peptide
backbone. In addition, the B-linkage of Asp may cause elongation of the main
chain of the protein. Therefore, isomerization of Asp would induce a significant
effect on the secondary and tertiary structures of the crystallins as well as the
quaternary arrangement of lens proteins. In fact, samples of lens a-crystallin
containing large amounts of D-Asp from elderly donors (80 years old) undergo
abnormal aggregation to form massive and heterogeneous aggregates with
reduced chaperone activity.

4) Development of D-Asp analysis in proteins using LC-MS/MS:

Historically, the determination of specific D- and 3-Asp sites in proteins was
carried out by very complicated and time-consuming chemical analysis. Recently
Fujii group succeeded in the differentiation of peptides containing La-Asp, LB-Asp,
Da-Asp and DB-Asp-isomers by liquid chromatography coupled to tandem mass
spectrometry (LC-MS/MS). Although the mass of these isomeric peptides are
exactly same, the peptides containing Asp isomers are separated into multiple
peaks and elute at different retention times on the LC. Based on this property, the
specific sites and amounts of Asp isomers in any protein can be readily
determined without relying on complex chemical analyses.

International activity

In 2004 Dr. Fujii and colleagues established the D-Amino Acid Research Society,
which was the first society in the world to solely focus on D-amino acid research.
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Since then, the domestic D-amino acid research meeting was held every year
and the international conference every few years. As of 2019, the Society has 300
members, comprising researchers whose expertise include chemistry,
biochemistry, physical chemistry, analytical chemistry, molecular biology,
enzymology, pharmacology and medicine. Dr. Fujii was the first president of the
Society — a position she held for several years - and organized the first
international conference of D-amino acid research.

Dr. Fujii’'s group actively participated and presented on multiple occasions at the
International Conferences on the Origins of Life, the International Society of Eye
Research, and the International Conference on Lens.

Future study

The importance of D-amino acids in proteins is limited not only to the lens but
also to age-related diseases such as Alzheimer’s disease, age-related macular
degeneration (AMD), multiple sclerosis and other disorders of protein misfolding.
The LC-MS/MS method enables to detect unknown D-amino acids in proteins and
the characterization of these isomers will be very useful for understanding the
etiology of these diseases.

This group’s research has the extraordinary intellectual and technical potentials to
open up new scientific avenues and shed light on the origin of biological chirality.
The mechanism underlying the onset of age-related diseases may be solved by
considering the idea of “parachirality,” where D-amino acids are incorporated in
the L-amino acid kingdom of life.

General evaluation

The research of Dr. Fuijii’s group is at the forefront of worldwide studies involved
in the protein-bound D-amino acid and protein structure changes in human tissue.
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This group has made many seminal contributions to the field of D-amino acids
and their connection with both aging and the origin of life. One-handedness of

biomolecules is a prerequisite for the emergence of terrestrial life.
This group will continue to be an International key contributor in the D-amino acid
~
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Beijing, 26 September, 2019

Evaluate, from an international viewpoint, the scientific and technological value of
Nuclear Radiation Physics laboratory, Institute for Integrated Radiation and Nuclear
Science, Kyoto University, which is headed by Professor Makoto Seto.

Mossbauer spectroscopy is well known as a powerful and well-established method,
and it is used in a wide variety of scientific applications; one of the most outstanding
features is that element specific information on electronic and phonon states can be
obtained. This laboratory actively proceeds the studies on the Mdssbauer effect using
short-lived y-ray sources generated with the research reactor and accelerators at the
Institute for Integrated Radiation and Nuclear Science, Kyoto University. Since there
are very few laboratories in the world that can measure the Mdssbauer effect using
such short-lived y-ray sources, this laboratory is very valuable and useful. Using not
only short-lived sources but also long-lived y-ray sources, many researches have been
carried out constantly. In fact, many researchers in the world have performed
collaborative researches with this laboratory and have made fruitful results. These
results were attained with the devoted supports including data analysis done by young
staff members. The improved and maintained equipment in the laboratory enables the
measurement at low temperatures and high magnetic fields. Furthermore, they are
actively promoting the use of synchrotron radiation as a y-ray source, and the
members of the laboratory have developed the world's first nuclear resonant inelastic
scattering method and synchrotron radiation based absorption Mdssbauer
spectroscopy. They are pioneers as new methodologies and, surprisingly, the methods
have been developed to stages where they can actually be applied to a wide variety of
scientific fields. It is worth noting that they have been constantly achieving numerous
new results in the fields from fundamental physics to biological sciences, and
followings are some of recent publications.

“X-ray pumping of the **Th nuclear clock isomer”: Nature 573 (2019) 238.
“Evolution of Superconductivity with Sr-Deficiency in Antiperovskite Oxide
Sr3xSnO””: Sci. Rep. 9 (2019) 1831.

“Nuclear Resonance Vibrational Spectroscopy Definition of O Intermediates in

KEWH IR 457 5 116023  www.dicp.ac.cn
457 Zhongshan Road, Dalian 116023, China
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y Dalian Institute of Chemical Physics
Chinese Academy of Sciences

an Extradiol Dioxygenase: Correlation to Crystallography and Reactivity: J. Am.
Chem. Soc. 140 (2018) 16495.

“Nuclear Resonance Vibrational Spectroscopic Definition of Peroxy
Intermediates in Nonheme Iron Sites™: J. Am. Chem. Soc. 138 (2016) 14294.

INi Synchrotron Radiation-Based Mdssbauer Spectroscopy of Nickel-Based
Nanoparticles with Hexagonal Structure” Sci. Rep. 6 (2016) 20861.
“Synchrotron-radiation-based ~ Mossbauer  Spectroscopy  of K in
Antiferromagnetic Potassium Nanoclusters in Sodalit”: Phys. Rev. B 91 (2015)
140101(R).

“Predominance of Covalency in Water-Vapor-Responsive MMX-Type Chain
Complexes Revealed by '*’I Méssbauer Spectroscopy”: Dalton Trans. 43 (2014)
8767.

“Synchrotron Radiation-Based Mossbauer Spectra of '"*Yb Measured with
Internal Conversion Electrons™: Appl. Phys. Lett. 104 (2014) 082411.

Elucidation of the Fe(IV) =0 Intermediate in the Catalytic Cycle of the
Halogenase SyrB,”’: Nature 499 (2013) 320,

“Nuclear Resonance Vibrational Spectroscopic and Computational Study of
High-Valent Diiron Complexes Relevant to Enzyme Intermediates™: Proc. Natl.
Acad. Sci. USA 110 (2013) 6275.

“Slow Processes in Supercooled o-Terphenyl: Relaxation and Decoupling™: Phys.
Rev. Lett. 109 (2012) 115705.

These research results are very impressive and reaches significant milestones. They
are one of world’s top runners in this filed. Their activities are very precious and
should be promoted more from the viewpoint of science. Moreover, two young
scientists, who graduated from this laboratory, received IBAME (The International
Board on the Applications of the Mdssbauer Effect) Young Scientist Awards (Dr. Ryo
Masuda in 2015, Dr. Makina Saito in 2019; http://ibame.org/?q=node/28). This award
is authoritative award for young scientists in this field. Therefore, the education in this
laboratory is very effective and valuable. However, considering their activity, the
environment of their experimental studies (experimental space, budgets, etc) are not
enough. Constant and rich support from Kyoto University for their activities should
be afforded.

Yours sincerely,

LB

—

Professor Tao Zhang

Academician of Chinese Academy of Sciences
Director of Mdssbauer Effect Data Center
Vice-President of Chinese Academy of Sciences
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457 Zhongshan Road, Dalian 116023, China
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