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KAWAI Kenji

Research Field

Global seismology, Study of Earth's deep interior

Research Subject

Waveform inversion, Earth's evolution, Earth's deep interior

Current Research

How is the Earth's interior? How has the Earth evolved? In order to
answer these questions we study the Earth's deep interior.
Analyzing observed seismic waveforms on the surface, we infer
seismological structure (three-dimensional perturbation of density
and seismic velocity) in the Earth. Then, we interpret the inferred
seismological structure based on mineral physics, mineralogy, and
petrology, providing information on temperature profile, spatial
variation of chemical composition, and deformation and flow in
Earth's deep interior. The final goal is to understand the Earth's
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evolution together with geological evidence remaining on the Earth's surface.

We have developed and applied a new method of waveform inversion. We inferred the lowermost mantle structure above the
core-mantle boundary (CMB), which is one of the most important boundary layer in the Earth, with voxels and understood the
fate of subducted paleo-plates and origin of hotspot volcanoes. Then, we interpreted the inferred seismological structure
based on mineral physics and found the temperature profile in the lowermost mantle with a CMB temperature of 3800 K,

which provides essential constraint on the Earth's evolution.

We are going to develop algorithms and software of computing synthetic seismograms, analysis of observed seismic
waveforms and obtain new seismic data with installation of seismometers. On the other hand, in order to understand how the
Earth has evolved as noted above it is inevitable to do interdisciplinary research with collaborative works with mineral physics,
petrology, geology, geodynamics, and geochemistry. For this purpose, collaborators, not only who develop methods and
analyze observed data but also who can do numerical simulation, experiment, and field work, are welcomed.

Keywords

Waveform inversion, Earth's evolution, Global seismology
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https://utglobalseismology.org/
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Mission

The University of Tokyo aims to be a world-class platform for
research and education, contributing to human knowledge in partnership
with other leading global universities. The University of Tokyo aims to
nurture global leaders with a strong sense of public responsibility and a
pioneering spirit, possessing both deep specialism and broad knowledge.
The University of Tokyo aims to expand the boundaries of human
knowledge in partnership with society. Details about how the University
is carrying out this mission can be found in the University of Tokyo Charter

and the Action Plans.

History

The merging of Tokyo Kaisei School and Tokyo Medical School
created the four Faculties of Law, Science, Letters and Medicine, which
came together with a university preparatory school (yobimon; the First
Higher School of Japan’s predecessor) to form the University of Tokyo. At
first, the three Faculties of Law, Science and Letters were located in the
Kanda area, while the Faculty of Medicine was established in the Hongo

area.

From these beginnings, the University of Tokyo continued to merge
with many different schools specializing in various fields, such as the
Imperial College of Engineering and Tokyo School of Agriculture and
Forestry, thereby growing into a comprehensive research university. The

University also has experienced a number of name changes over the
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years. Due to the incorporation of all national universities in 2004, the
University’s full name is now National University Corporation, the

University of Tokyo.

Currently, the University of Tokyo is comprised of 10 Faculties, 15
Graduate Schools, 11 affiliated research institutes (including the Research
Center for Advanced Science and Technology), four University Joint
Education and Research Institutes, three Institutes for Advanced Study,
four Interdisciplinary Research Institutes, three National Joint-Use
Institutes and over 40 Collaborative Research Organizations. Furthermore,
the Faculties, Graduate Schools and research institutes have facilities
associated with them; for instance, the University of Tokyo Hospital is one

such facility.

In addition to the three main campuses in Hongo, Komaba and
Kashiwa, facilities affiliated with the University of Tokyo are spread all
throughout Japan.

Faculties

The University of Tokyo has a total of 10 Faculties. A key feature of
the undergraduate education at the University of Tokyo is that the first
two years (referred to as the Junior Division) are devoted to the acquisition
of fundamental skills necessary for further study. In the final two years of
undergraduate education (referred to as the Senior Division), students

pursue their fields of specialization.

Faculty of Agriculture
Faculty of Law
Faculty of Letters
Faculty of Economics
Faculty of Education
Faculty of Medicine
Faculty of Engineering

Faculty of Sciences

D e B L e A

Faculty of Pharmaceutical Sciences

10. College of Arts and Sciences
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Graduate Schools

The University of Tokyo has 15 Graduate Schools that offer distinctive
education and research opportunities. For detailed information on the

Graduate Schools, please visit their respective pages.

1. Graduate School of Agricultural and Life Sciences

2. Graduate School of Arts and Sciences

3. Graduate School of Economics

4. Graduate School of Education

5. Graduate School of Engineering

6. Graduate School of Frontier Sciences

7. Graduate School of Humanities and Sociology

8. Graduate School of Information Science and Technology
9. Graduate School of Interdisciplinary Information Studies
10. Graduate Schools for Law and Politics

11. Graduate School of Mathematical Sciences

12. Graduate School of Medicine

13. Graduate School of Pharmaceutical Sciences

14. Graduate School of Public Policy

15. Graduate School of Science

School of Science

The University of Tokyo's School of Science conducts research and
education across various scientific fields in order to understand the
mechanisms of nature and uncover the immutable laws that govern
them. In most cases, scientific research is motivated and advanced by the
intellectual interests of researchers and not by the desire to seek the
immediate application of findings. The profound understanding of nature
that we have gained as a result has formed many conveniences of modern
civilization, while also enriching our view of nature and the universe.
Science has formed the deepest foundation of civilization and is a driving
force for creating the future. With this in mind, the Charter of the School
of Science has set the "creation and handing down of knowledge" as the

School's main mission.

The School of Science consists of the Graduate School of Science
(GSS) and the Faculty of Science. The GSS is comprised of five
departments and twelve affiliated centers and research institutions.

Courses in the GSS cover a wide range of specialized fields in science and
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are taught by departmental faculty members as well as by faculty from
other departments and research institutes of the University of Tokyo or
other institutions. Illustrating the breadth of world-class research and
superb graduate education being conducted in each department, GSS
faculty and graduates have received numerous international prizes and
awards, including Nobel Prizes and a Fields Medal, the most prestigious

award in mathematics.

The Faculty of Science has ten departments and is the only
undergraduate faculty at the University of Tokyo that covers nearly all of
the fields of basic science. As part of its efforts to develop people who
will play leading roles in the international community, the Faculty of
Science provides various programs for students to study abroad, and
offers a special summer school program (UTRIP) that selects keenly
motivated undergraduate students from universities overseas to
experience conducting research at GSS laboratories. Furthermore, the
Faculty accepts undergraduate transfer students from abroad into the
third year under an all-English undergraduate transfer program called
Global Science Course (GSC), which is the first program of its kind at the
University of Tokyo.

In these ways, the Faculty of Science and the Graduate School of
Science pursue cutting-edge research in the most advanced fields while
fostering students who will lead the next generation of scientists. Through
their instruction in the concepts and methodologies of science, students
are equipped with the knowledge and means to solve future problems
as well as the ability to identify and address new problems. Having
developed into deeply creative and internationally-minded scientists,
many GSS graduates are currently active at the frontlines of research as
postdoctoral fellows at universities, research institutes, and enterprises

worldwide.

Recognizing the importance of international academic exchange, the
School of Science is pleased to offer various research and educational
programs that allow students and researchers from around the world to
enjoy life in Japan while carrying out their studies and research. We invite
you to explore our programs and join us in playing an active part in the

international world of science.
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School of Science’s Graduate Departments

Research and education at the Graduate School of Science (GSS) of
the University of Tokyo aim to create and develop new knowledge of the
truths of the natural world and ensure that this knowledge is conveyed
to students, peers, and the wider society. The GSS provides superb
instruction in the concepts and methodologies for pursuing frontline
research into the physical sciences to graduate students who will play
leading roles in their future chosen fields. Todai graduate students finish
their studies confident in their creativity and equipped with the

knowledge and means to address and solve problems of the future.

Physics
Astronomy
Earth and Planetary Science

Chemistry

N O

Biological Sciences

School of Science’s Undergraduate Departments

At its essence, science searches for the fundamental principles and
laws in the natural world through a "dialogue with nature." Starting with
simple questions like "Why?" and "How?" we approach the mysteries of
nature. What motivates scientific research is the desire for wisdom, the
defining characteristic of human beings. Sometimes our understanding of
nature is immediately applied to the real world; other times it brings

about deep-seated changes in our lives over a long span of time.

Mathematics
Information Science
Astronomy

Physics

1

2

3

q

5. Earth and Planetary Physics

6. Chemistry

7. Biophysics and Biochemistry
8. Bioinformatics and Systems Biology
9. Biological Sciences

10. Earth and Planetary Environmental Science

Source: https://www.u-tokyo.ac.jp/en/about/history.html

https://www.u-tokyo.ac.jp/en/academics/academics.html
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co-authors with Chiang Mai University publications  co—authors with the The University of Tokyo

1.29 3.87 1.16
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Other

Pharmacology, Toxi... (4.9%) Medicine (43.9%)

Engineering (7.3%)
Social Sciences (9.8%) \
Envi tal Sci 9.8%
nvironmental Science (9.8%) ( Agricultural and B... (24.4%)
Computer Science (9.8%)
Immunology and Mic... (19.5%)

Biochemistry, Gene... (24.4%)
Physics and Astronomy (24.4%)
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