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l. Outline of the External Review Committee

1. External Review Committee

FY 2012 External Review Committee for the Department of Earth and Planetary Science, Graduate

School of Science, The University of Tokyo

2. Date and Place

The committee session was held on January 10 — 11, 2013 at the Department of Earth and Planetary
Science, The University of Tokyo, Hongo, Tokyo. Prior reviews in writing were made via e-mails

before January 10.

3. Committee Chair

Shun-ichiro Karato (Professor, Yale University)

4. Committee Members

Kimio Hanawa (Professor, Tohoku University)
Tadashi Mukai (Emeritus Professor, Kobe University)
Isao Koike (Emeritus Professor, Univ. Tokyo, now at University of the Ryukyus)

Hiroshi Kitazato (Research Director, JAMSTEC)

5. Members for review in writing

Atsuhiro Nishida (Emeritus Professor, JAXA)

Kelvin Richards (Professor, Univ. Hawaii)

Bruce Fegley (Professor, Washington Univ., St. Louis)

James Kasting (Professor, Penn State Univ.)

J. Casey Moore (Emeritus Professor, Univ. California, Santa Cruz)

Judith McKenzie (Emeritus Professor, ETH)



6. Schedule

Date Time Subject  Description Duration  Attendees of the Department Venue
Science Building 1
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9:45 giﬁgﬁlsy of o fthe Department Head (Ozawa) Room 843
schedule
Department Head (Ozawa),
o . N Presentation Nagahara, Hibiya, Program Heads
10:00 - 1050 thzerwew ° Explanation 30min., Qs (Sugiura, Kimura), Chairman of Room 710
’ ’ Department & Qs and As and As Educational Committee (Kondo),
P 20min. Chairman of Accounting Committee
(Tada), Hoshino, Endo, Sato
Atmospheric Presentation
. . . Explanation 30min., Qs Speaker Hibiya: All the Group
10:50 - 11:40 gnd Oceanic & Qs and As and As members Room 710
cience 20min.
o A0 13- Department Head (Ozawa), Tozuka, Ito International
'E\ 11:40 - 13:00  Lunch Amano, Ikoma, lizuka, Tsuihiji Research Center
g Space and ) Presentation ) )
= 13:00-13:50  Planetary Explanation 30min., Qs Speaker Hoshino, Sugiura: All the Room 710
= Sci & Qs and As and As Group members
> cience 20min.
_§ Earth and Presentation
7] . . Planetary Explanation 30min., Qs Speaker Kayane: All the Group
5 13:30 - 14:40 System & Qs and As and As members Room 710
ﬁ Science 20min.
14:40 - 15:10  Break
Presentation
. . Solid Earth Explanation 30min., Qs Speaker Kimura: All the Group
15:10 - 16:00 Science & Qs and As and As members Room 710
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Geosphere Presentation
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Kayane, Geller, Murakami, Endo,
Kogure
Assembly of Explanation
9:50 membersy of the Department Head (Ozawa) Room 843
schedule
External
External Review
10:00 - 11:50  Review Discussion Committee Room 843
—_ Committee members
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>
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< 50 - 13: , )
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<
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Il. Report of the External Review Committee of the Department of Earth
and Planetary Science, University of Tokyo, January 2013

This report summarizes the deliberations of the External Review Committee for the Department
of Earth and Planetary Science, University of Tokyo held on 10th and 11th of January, 2013. Report
of the educational and research activities of the Department was produced by the Department and
distributed to us prior to the meeting of the Committee. The members of another Review Committee
(prior review) were also requested to submit their comments to the above Report. We used their
comments for reference but drafted our recommendations entirely based on our own viewpoint.
Names of the Members, Schedule of the Meeting, and comments of the earlier Committee members
are attached to this report. In the following, we report the review following the guideline provided by

the chair of the department.

1. Review of Each Group in the Department

(1) Atmospheric and Ocean Science Group

The atmosphere and ocean form a mutually interacting system, and consequently, if we want to
understand one, we need to understand another. One of the important themes in this area is to
understand the actual features of climate change and to identify its mechanisms, and to explore the
prediction of future climate change. This group consists of four sub-groups that have been studying
above themes in various ways.

The group of atmospheric physics studies the influence of gravity waves on the atmospheric
circulation in the boundary layer and in the stratosphere through observations, data analyses, and
numerical modeling. Recently this group started PANSY (Antarctic Syowa MST/IS Radar Program),
and in May 2012, they have begun routine observations on the three dimensional wind velocities in
the lower and upper atmospheres as well as the plasma parameters in the ionosphere. This project is
expected to contribute greatly to our understanding of atmosphere circulation by providing key
observations.

The ocean dynamics group investigates the processes of turbulent diffusional mixing in the
ocean, a problem that has been poorly understood. They conduct multifaceted approach including
observations, data analysis, numerical modeling, and have mapped the intensity of turbulent flow,
and proposed a mechanism of generation of turbulent flow called PSI (parametric subharmonic
instabilities), and demonstrated that tidal current-induced mechanism of turbulence generation plays
an essential role. This group is a clear leader in this area.

The climate dynamics group studied various modes of climate and their influence on short-term
climate change. Particularly notable is the discovery of a new mode “El Nifio Modoki” in addition to
the previously known Indian Ocean dipole. This new mode was shown to affect the atmosphere
differently from previously known modes, and this discovery attracted a strong attention from the
scientists throughout the world.

The atmosphere-ocean materials science group collaborates with a group of Earth and Planetary

system science and conducts aerosol measurements using airplanes. Such studies have made
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important contributions to understand the influence of aerosol on the formation of clouds. This group
is supposed to have a sub-group to study materials circulation in ocean, but this position is still open.

In summary, all four sub-groups in this group are world leaders in this area. However, currently
there are only eight faculty members that may not be enough. As pointed out above, there is an open
position in this group. It is critical to identify appropriate faculty member for this position and the
reorganization of this group might be considered. It is recommended that faculty of this group
conduct more collaborations with other scientists in this department as well as scientists in other

institutions.

(2) Space and Planetary Science Group

This group contains three sub-groups, namely space-planet plasma group, planetary atmosphere
group and terrestrial planets group. The former two groups study elementary processes, structure and
dynamics of space and planetary atmospheres, and the third group studies the formation and
evolution of planets, solar system through the analyses of meteorites and the data obtained by space
exploration.

The plasma group investigates the processes of particle acceleration through theoretical
modeling, and also studies the structures of magnetic field of the Sun. These are world-class
contributions and they trained a number of graduate students. The planetary atmosphere group
designed an infrared camera that was installed in the Venus exploration mission “Akatsuki”.
However, this mission was unable to get into the orbit and therefore the data has not been obtained.
We hope that they will succeed in the next try.

The terrestrial planets group has made contributions to the early evolution of the solar system
through the studies of meteorites. However, in comparison to the exciting research in this area such
as the “Hayabusa” mission, the research activities in this sub-group are less than expected.

As pointed out in the previous external review, it is important for this sub-group to expand their
studies to broader themes related to the formation and evolution of terrestrial planets. We understand
that this has been made partly by hiring a few faculty members and scientists in Earth system science
group. However, closer coordination among different groups will be needed to become a leading
group in the studies and education in this area of science.

The directions of studies in this area include exploration of planetary magnetic fields
(magnetospheres) and planetary atmospheres, direct observations of atmospheres of exo-planets,
origin and evolution of exo-planets. This group at University of Tokyo is expected to be one of the
leaders in this area, and to do this it is urgent to establish a world-class research group in which they

train students and young scientists. It is important to make a major re-organization of this research

group.

(3) Earth and Planetary System Science Group

It is well recognized that system science approach is effective and necessary in the study of
Earth that is made of various sub-systems including atmosphere, hydrosphere, solid Earth and

biosphere. This group in the University of Tokyo has an ambitious goal of conducting system
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science style of research on not only Earth but also on other planets (planetary formation and
evolution). The themes of studies in this group can be classified into five: (i) formation and
evolution of planets, (ii) formation and evolution of habitable planets, (iii) dynamics of atmosphere,
(iv) variation of the surface environment on Earth and (v) dynamics of Earth’s surface system.

Senior faculty members in this group have world-class reputation for their studies. A group of
atmospheric chemistry is a world leader in the study of aerosol that is a key area in the climate
studies. They developed their own new technique of measuring aerosol, conducted chemical analysis
of black carbon, and developed a global model of aerosol. This is a world- leading group in this area.
Two groups study paleo-environments. In one group they study coral reef that is sensitive to the
environmental variation including global warming. They study ecological system using the system
science approach, and this group is recognized as one of the world leaders. Another group studies
paleo-oceanography of the Japan Sea, and investigates Quaternary evolution of environment
including hydrology in the east Asia and variation in Asian Monsoon. Planetary science group has
important contributions in the area of early evolution of the solar system with a focus on the
combination of physical and chemical processes through experimental and theoretical approaches.
Recently they expanded their studies to exo-planets. Another group in planetary science is a world
leader in the study of formation and evolution of planetary atmospheres with the emphasis on the
interaction between the magma ocean and the atmosphere. These senior members are well
recognized in Japan and obtained a major funding from the government.

In summary, we recognize that individual members of this group conduct high quality cutting
edge studies on exciting new subjects. Studies in this group have potential of developing new
interdisciplinary fields. However, one limitation that we recognize is the fact that the collaboration
among faculty members in this group has not been extensive. In particular, it is unclear to the review
committee how this group has established their group as a leader to promote system science style of
studies in collaboration with faculty members in other groups. This group has high potential for
generating new areas of Earth and planetary science. In order to make the presence of this group as a
unique resource in the department, department-wide discussions are essential to help grow this

potentially important group.

(4) Solid Earth Science Group

Solid Earth science is historically a key area of Earth science including geology and solid Earth
geophysics such as geodesy and seismology. University of Tokyo has been a world leader in many
of these areas. As a result, University of Tokyo has research institutions such as Earthquake
Research Institution where a large number of solid Earth scientists are located.

Currently, this group has three full professors, three associate professors and three assistant
professors. Petrology group has made important contributions in the area of theoretical analyses of
microstructures and composition of natural rocks as well as deformation of rocks. Studies in this
group emphasize non-equilibrium aspects of this issue, and go beyond the classic equilibrium
thermodynamics approach. In some cases, studies go beyond Earth and there is close collaboration
between this group and Earth system science group to study the processes of planetary formation.

Tectonics group studies the tectonics of subduction zones through geological approach. This
5



group studies the structures of geological samples to understand the processes that occur in
subduction zones. Particularly notable is their contribution to the understanding of the dynamics of
accretionary prism in the Nankai trough through the analyses of structure of sediments collected by
the deep sea drilling. Recently, this group also conducted a similar study in the Tohoku area where
magnitude 9 earthquake occurred in March 2011. These studies play a key role in our understanding
of the processes of earthquake generation and propagation in these environments. These studies also
contribute to our understanding of evolution of island arcs. In collaboration with JAMSTEC, they
use the advantage of Japan being located close to many subduction zones. This group is a world
leader in this area of study.

Seismology group studies Earth structure from seismological records and the processes of
earthquake generation. One of the focus points in this group has been to develop a new numerical
method to interpret seismograms. The main emphasis has been technical aspects, but recently with
some of the students from this group, they also started to pay attention to apply these methods to
geodynamic problems. Also important is the study of “slow (low frequency)” earthquakes. A model
developed by this group had a strong impact in understanding these new types of earthquakes.

In summary, individual faculty members in this group have important contributions to solid
Earth sciences, but the contributions from this group as a whole is in short compared to what we
expect as a world leader. What is missing is the integrated view to define new directions in the solid
Earth science. Closer collaboration among faculty members in this group as well as the collaboration
with scientists in other institutions, particularly those in the Earthquake Research Institute is

recommended.

(5) Geosphere and Biosphere Science Group

Biogeosciences or geobiosphere sciences are the braches of science where origin and evolution
of life on Earth and planets, and the impact of life on the evolution of environment are studied. This
is a relatively new area in which rapid progress is being made in the 21st century. This area is
recognized as one of the frontiers in the world scientific community. The review committee is
pleased to note that the department of Earth and planetary science at the University of Tokyo
identifies this area and plans to develop this area of science.

After the establishment of this group, efforts have been made to reconsider the pre-existing
small groups and unify them. Two Professors who recently retired are the leaders in their respective
areas. Well-known contributions from these professors include the study on paleo-biology in
particular the study on ammonites, and the interdisciplinary ore petrology through the study on the
behavior of high-temperature fluids and metal ore formation.

Currently active faculty members conduct broad range of studies including studies on
paleo-surface environment through the studies on mineral formation in soil, studies on the molecular
processes of fossilization of invertebrate animals. However, their studies are not well integrated and
as a result, this group has not shown a leadership in this branch of science. Further effort is needed to
make this group as a forerunner in this area.

The first step is to define a major goal as a group, and then coordinate research efforts through

various related themes. These themes may include bio-mineralization, origin of life and early
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evolution of life. It is important to use the opportunity of hiring new faculty members to establish
new areas. Particularly important is to hire a faculty member in the area of bio-geochemistry. It is
also important to collaborate with scientists in neighboring areas to establish a new community.
Collaborations with scientists in other institutions including those in the overseas are critical.
Geo-biosciences are new areas of study. To develop a new area, it is important to re-consider

pre-existing areas, and make bold modifications to the existing research and educational structures

2. Review of the Department

(1) Structure of Studies in the Department

The research in this department is coordinated through five big groups. Among them four
(atmospheric and ocean science, space and planetary sciences, geosphere and biosphere sciences,
solid Earth sciences) are defined based on the research subjects. In contrast, the fifth group, Earth
and planetary system science, is defined based on the approaches. As discussed in the previous
sections, it is not clear if this group is functioning as effective as expected. Research subjects of
different sub-groups in that group are so diverse that collaboration among members in that group
seems not extensive. Rather, collaborations seem to be made mostly among the scientists whose
research subjects are common. System science approach is important in most areas of Earth and
planetary sciences, and it is time to re-consider the structure of groups particularly the role of Earth
and planetary system science group.

One issue that was noted by the previous (2006) review committee as well as this review
committee is the weakness of collaboration among different faculty members. In the previous
external review, it was pointed out that this causes a difficulty in obtaining big funds. We agree that
this is a weakness; the tendency of group funding in Japan can be considered as a weakness. We
appreciate the importance of big projects in Earth and space science (e.g., space mission, ocean
drilling), but the risk of a big project is that it is difficult to nurture creative minds through these big
projects.

Perhaps more serious problem is that the vision of a scientist becomes narrow if communication
(or collaboration) with scientists in other areas is lacking. Through discussions with scientists in
other areas, a scientist will obtain hints on new areas or themes of research that is a key for the
creative science. If isolated too much, science tends to become highly technical and it is difficult to
maintain the leadership.

It was also pointed out in 2006 review that this department should strengthen geochemical
aspects. There have been some efforts particularly in atmospheric chemistry, but the department
needs to strengthen geochemistry in many other areas including bio-geoscience, planetary science

and other areas.

(2) Education

In 2000, previously existing four departments (Geology, Mineralogy, Geophysics, and



Geography) have been merged to establish the department of Earth and Planetary Sciences. This
merge was made based on the idea that modern Earth science is highly interdisciplinary and
education must be made with a broad vision. In contrast to this view, the undergraduate education in
this department is made based on two separate areas: “Earth and planetary physics” and “Earth and
planetary environmental science”. The chair explained that this is to recruit good students. However,
the committee does not fully agree with this, and believes that the better way to recruit good students
is to advertise the excitement and importance of Earth and planetary science as a highly
interdisciplinary science.

This Department has a number of adjunct faculty members from the Research Institutes and
Centers in and outside the University of Tokyo. Their presence has been instrumental in expanding
the area of research, but the role of faculty members in these institutions is limited in education. We
recommend that they should contribute to teaching more including some undergraduate courses. In
the same token, we recommend that the department should use the visiting lecturer system to teach a
broad area of Earth and planetary science beyond what can be covered by the faculty members at
this department.

Regarding the education in the graduate school, there is a need for providing a broad
background. A graduate student is trained to become a scientist during his/her thesis studies. To
become a scientist, one needs to learn some basic “tools (techniques)” (learn how to solve a
problem) but one also needs to obtain a broad background. Broader knowledge learnt with a critical
mind will help a student to identify a good problem. Earth science is unusually interdisciplinary, and
the new developments in Earth science often occur through the interaction of different areas. In
developing such a broad interdisciplinary curriculum, interdisciplinary collaboration among faculty
members will be enhanced.

The committee also recognizes that a large fraction of students, even after PhD, may take a job
in non-academic areas. The committee understands that career counseling for these students is
provided at the department or at a broader level. It is important to maintain these activities.

Mentoring young faculty members (assistant professors, “Jokyo”) is important. These young
faculty members will define the future of this department, but conducting research and education is a
challenge for junior faculty members. The committee suggests that the department may introduce a
mentoring system where, perhaps two mentors (selected from senior faculty members) are assigned

to one junior faculty to help develop their career.

(3) Internationalization

There are only limited number of foreign (and women) faculty members and students in this
department. More seriously, the number of foreign students in this department has been declining.
We notice that these trends at this department are even worse than many other Universities in Japan
or other departments at the University of Tokyo. This trend (less foreign students) is in contradiction
to what the president of University of Tokyo emphasizes.

One practical reason is the fact that not many home-pages of faculty members are attractively
prepared in English. In these days, a majority of students who apply for the graduate studies choose

the institution based on the knowledge that they get from home-pages. Better home-pages will help
8



attracting more students from overseas.

Also, the faculty may teach some of the courses in English as they do in the department of
chemistry.

Using OIYR, GCOE and other funds, a large number of graduate students and/or young
scientists have been sent overseas for a short period (for meetings and/or short-term internship). This
is highly successful and should be continued. However, longer-term activities in overseas (post-docs,

faculty members in the over-sea institutions) are still highly limited.

(4) Organization and Administration

In terms of organization and administration, the personnel affair is by far the most critical. The
most important issue for a leading institution is to attract and keep world-class scientists. In order to
attract and retain first class scientists, it is essential to conduct fair decisions on the personnel affair
including the selection of new faculty members and the promotion of existing members.

We notice that a few world-class faculty members left this department during the last a few
years. This is a serious issue. It is essential to make appropriate promotion, and to maintain good
research environment in order to attract top-notch faculty members.

As the review committee understands from the materials that we obtained, it seems that each
five group possesses a certain number of faculty positions (a certain fixed number of faculty
positions are allocated to each group). The review committee considers that the number of faculty
positions for each group should not be fixed. The number of faculty positions for each group must be
flexible, and the distribution of faculty members among different groups should be discussed by all
faculty members. These discussions naturally lead to a discussion on the future direction of Earth
and planetary sciences. We understand that these discussions, i.e., the discussions on the future
directions have been held. These discussions must include the discussion on the distribution of
faculty members including new hires and re-distribution of existing faculty members.

The committee also noticed that about 80 % of the faculty members are the graduates of
University of Tokyo. This could stagnate the research activities. Similarly, the number of women
faculty members is small. Faculty search must be made openly to attract best candidates throughout
the country and the world.

In the critical discussions such as personnel affairs or the discussions on the future direction of
the department, the chair should take a leadership. In order to secure the leadership of a chair, the
role of the chair and his/her term should be re-considered. We understand that the term of the chair
was changed from one year to two years. We consider that two years may still be too short. A chair
may appoint a committee on important issues (e.g., new hire, promotion of a current faculty) and let
the committee discuss a particular issue. To help the chair, it will be helpful to form an advisory
committee made of members from each group. Also it is important to allocate discretionary funds for
a chair to help his/her activities.

The review committee got an impression that mutual interaction among various sub-groups is
not active at this department. We suggest that a weekly seminar series where hot issues on various
branches of Earth and planetary science are discussed by the top scientists throughout the country

(possible from other countries). All graduate students and scientists should attend such seminars. We
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understand that young members of this department are already organizing interdisciplinary seminars.
We strongly support these activities.

During the last several years, the financial support from Japanese government has declined
dramatically. Particularly serious is the reduction of support for technical personnel. This is serious
in research areas where the operation and/or maintenance of large-scale equipment is critical. Efforts

are needed to support technical personnel through internal and/or external funding.
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IV. Prior review in writing

1. ltems for Written Review (English)

Items for Written Review:

FY 2012 External Review on Department of Earth and Planetary Science, Graduate School of

Science, The University of Tokyo

12/17/2012

1. Academic researches of respective fields:

A)

B)
0
D)

Are the academic researches (research fields that each committee member of the review
specializes in) of the department competitive at an international/national level?

Will future research developments lead science in respective fields?

Are there any other problems on researches?

How should we improve the problems, if any, described in A) to C)?

2. Research system of the entire department:

A)

B)

0

Are the research fields that the entire department promotes appropriate considering the
size of the department?

Does the ‘group’ -based research system have any problem? (Here, ‘group’ implies
each of the core groups: See page 8 of the document for the entire department.)

How should we improve the problems, if any, described in A) and/or B)?

3. Education in Undergraduate and Graduate Programs:

A)
B)
0
D)
E)
F)
G)

Has the department been successful in student education expected of the department?
If not, what are the problems?

Are the curriculums of the graduate programs appropriate?

Is the undergraduate educational system composed of two programs appropriate?
Are the curriculums of the two undergraduate programs appropriate?

Are there any other problems on education?

How should we improve the problems, if any, described in A) to F)?

4. Internationality of the department:

A)
B)

0
D)

Is the department regarded as an international center of research and education?

Does the department have enough international communication in researches and
education?

Are there any other problems on internationality?

How should we improve the problems, if any, described in A) to C)?

5. Organization and operation of the department:

A)

B)

Are the numbers of the faculty and staff appropriate compared to the number of the
students?

Is the framework of ‘group’ appropriate in the department operation? (Here, ‘group’
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0
D)
E)

F)
G)

implies each of the core groups: See page 8 of the document for the entire department.)

Is the personnel appointment process appropriate?

Is the authority of the head of the department appropriate?

Is the operational system in which the faculty members take roles in one/two-year shifts
appropriate?

Are there any other problems on organizational operation?

How should we improve the problems, if any, described in A) to F)?

6. Social contribution of the department:

A)
B)

Does each department member adequately contribute to society?

What kind of social contribution activities should be further advanced?

7. Please point out freely any other problems that should be improved.

2. EEFMERE (BAXHE
2012 AR BERUR BRI JE R ER 22 B 27 B OO Al =5 i o A A 7H

1. &0 BOFMHFZEIZ DV T

@

@
®
@
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AR 2 B & D RFEIRHINC RTEIT 20 e
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& RFEBEBEIZ DN T

AREZICHR SN D REBREDB RN TETCNENE H D
Z 9 ThnwkBbohs5E, MBI

KB A V% 2T MTETIE 9 »

2 PR CRERL S 5 FE BB IRBNTE I 2 & 5
2ODFERDOH Y F 2T MIETNE D D

ZFDIED, HBEICHOWTORIEM
O-@CHER D LG, EO LI ITSEET RE N

4. BEHOEPEMEIZHOWNT
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HLUEE (I THEEE &\ ) B2 T s & 5
NFEOPTE ST EIZEE) 2 E 5
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© —ERETREZEREEEDL Y L

7. FOMBETREFENH-ZLHHICTEAL TSN

3. Review reports

(1) Kelvin Richards, University of Hawaii, USA

1. Academic researches of respective fields:

Atmospheric and Oceanic Science Group:
A) Are the academic researches of the department competitive at an international/national level?

All faculty members have published numerous papers in leading international journals,
garnered significant amounts of research funds, presented their work at international meetings and
contributed to the educational mission of the Department. All (with the exception of Miura)
contribute to the national and international academic communities through membership of
committees and acting as editors or co-editors of journals. Yes, they are competitive at the national

and international level.

B) Will future research developments lead science in respective fields?

All faculty have impressive future plans for research that will make significant contributions to
the science. There is no statement as to who will head the Ocean-Atmosphere Material Circulation
Physics group. Sato and Koike mention future plans that are relevant. There is no statement as to
who will be involved with respect to the ocean. This is an area that potential brings a number of

faculty members together.
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C) Are there any other problems on researches?

None
D) How should we improve the problems, if any, described in A) to C)?

There needs to be clearer statement as to how the Ocean-Atmosphere Material Circulation
Physics group will achieve their objectives, and who will be involved. There appears to be little
cross-group activity. I encourage faculty to consider ways in which their joint strengths can be
utilized. There is no statement as to what steps are being taken to replace the vacancy left by Prof.

Yamagata.

2. Research system of the entire department:

A) Are the research fields that the entire department promotes appropriate considering the size of

the department?

The Department’s policy is to cover as wide a range of research areas as possible. Given the
breadth of the science areas this means that individual research areas are headed by a single faculty.
This breadth gives greater choice to students in the educational programs, but it also means the
continued reputation of the Department in a given area is very dependent on individual faculty, and

the retention of those faculty.
B) Does the ‘group’-based research system have any problem?

Grouping science areas is natural, particularly given the diverse nature of the research areas
covered by the Department. The existence of the groups can, however, introduce barriers to
cross-fertilization of ideas and a “group mentality” rather than seeking a broader vision for the
Department. The diagram on page 8 of the self-assessment shows overlaps between the various
groups with Earth and Planetary System Science providing a connection between the other 4 groups.
Conceptually this is fine, but I have the impression from the written material that there is very little
overlap in practice of the research of the various groups. Even within the individual groups

collaborative work between individual faculty appears to be limited.
C) How should we improve the problems, if any, described in A) and/or B)?

I strongly encourage the Department to formulate its “grand design” as articulated on p78 of the
self-assessment. There needs to be a statement of where the Department wants to be in 5 or more

years time. This will help enormously in deciding on strategic new appointments.

3. Education in Undergraduate and Graduate Programs:

A) Has the department been successful in student education expected of the department?

As I do not know what is expected of the Department in terms of student education it is difficult
to judge how successful it has been. Based on the results of student questionnaires, and the
career/education paths of undergraduates the undergraduate programs appear to be healthy, and
graduating good and satisfied students (although I am a little baffled by the distinction between
“good” and “just right”). It is noted that the vast majority of UG students continue on in the EPS
graduate school so I presume the Department is satisfied with their performance.
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The mix of career pathways for Masters students appears to be healthy, although there is no
indication of what percentage follow careers related to their degree. The vast majority of doctoral
students continue as a postdoc, so again the quality of the students leaving the program must be
satisfactory for them to remain in academia. How successful the Department ultimately is, however,
can only be judged by what happens to these people after doing a postdoc. No information is given.
The GCOE program is invaluable in providing not only funds to employ doctoral students, but also

funds to allow students to attend conferences and for English courses.

B) If not, what are the problems?

The decrease in the number of enrolled doctoral students is worrisome. As stated this is related
to available funds, but is also dependent on good students wanting to pursue a doctorate. The fall in
the latter is not confined to EPS. The Department should continue to look for ways to fund graduate
students and explore ways of advertising their graduate program to students outside EPS and the

University of Tokyo.
C) Are the curriculums of the graduate programs appropriate?

The Department offers a vast number of graduate courses. The mix of basic and advanced
courses is good for both the diversity of incoming students, and the varied career/education
pathways of students. There is no statement, however, as to what are the course requirements. Are
students affiliated with a given Science group required to complete certain groupings of courses? If
not perhaps consideration should be put to defining required or desirable sets of courses. How are

students advised as to what courses he/she should take?
D) Is the undergraduate educational system composed of two programs appropriate?

Yes. Having the two programs allows the Department to tailor the curriculum of each to cater

for students with quite different educational desires.

E) Are the curriculums of the two undergraduate programs appropriate?

As with the graduate programs there is no statement as to what courses students are required to
do. Are the “six crucial experiments” for the Physics program compulsory? It would be good to have

at least one experiment that relates to Atmospheric and Oceanic Science.

F) Are there any other problems on education?

It is very desirable that doctoral students publish their work in leading international journals.
The requirement that a doctoral needs a published first author paper, however, puts undue pressure
on the student, the Department and in some cases reviewers. In many cases, particularly when
involving fieldwork, it can take a long time to do the work and analyse the results. Publication can
often take several months or longer for a manuscript to go through the review process. The
Department should compile statistics as to whether or not the publication requirement significantly

delays the graduation of a student.
G) How should we improve the problems, if any, described in A) to F)?

How does the Department itself assess if it is successful in student education? There is no

statement as to what criteria are used. There is no statement as to what is done with the statistics
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gathered on undergraduate courses and future pathways. How is such information used to improve
the curriculum. What happens if a course consistently gets poor ratings? If it has not done so already
the education committee should formulate policy on such matters. The introduction of an advisory
system for undergraduates is to be applauded. There is no statement as to what advisory system is
in place for graduate students in terms of student committees. The review in 2006 pointed to the
desirability of determining the success of the Department in producing leading and influential
scientists. Even a partial list would be useful, particularly those that have made a name outside

academia.

4. Internationality of the department:

A) Is the department regarded as an international center of research and education?

Faculty publish in leading international journals, are members of international committees and

have received a number of awards from international institutions.

B) Does the department have enough international communication in researches and education?

Funding students and junior faculty to visit oversees institutions, and hosting oversees visitors
are excellent ways of ensuring good communication with the international community. The

Department should continue to do so.

C) Are there any other problems on internationality?

D) How should we improve the problems, if any, described in A) to C)?

5. Organization and operation of the department:

A) Are the numbers of the faculty and staff appropriate compared to the number of the students?

In general the numbers appear to be about right. An increase in the number of doctoral students

is desirable.

B) Is the framework of ‘group’ appropriate in the department operation?
Yes, provided there is proper communication across the groups.

C) Is the personnel appointment process appropriate?

Having a “grand design” will help in deciding on new appointments that best benefit the

Department.
D) Is the authority of the head of the department appropriate?
No information is given as what authority the dead of department has.
E) Is the operational system in which the faculty members take roles in one/two-year shifts
appropriate?
It is good to see the Department is moving to a two year tenure for the head of department.
F) Are there any other problems on organizational operation?
G) How should we improve the problems, if any, described in A) to F)?
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6. Social contribution of the department:

A) Does each department member adequately contribute to society?

Most faculty engage in outreach activities. Some fields lend themselves to contributing to
society more than others. The contribution to society should be judged from the Department as a
whole rather than individuals. By their very nature the fields of Atmospheric and Oceanic Science
and Solid Earth Science have the potential to contribute greatly and certain members of the
Department do so. It would be a mistake however to insist that each faculty member does so more

than is implicit in the basic science they do.

B) What kind of social contribution activities should be further advanced?

7. Please point out freely any other problems that should be improved

(2) Atsuhiro Nishida, Emeritus Professor, JAXA
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English translation:

1. Academic researches of respective fields:

Needless to say, ‘the level expected of the University of Tokyo’ is such that the university
‘leads domestically and internationally cutting edge research activities.’
Although the number of papers cited is not outstanding as a whole, I hope that pioneering

researches, which are not reflected in such index have been conducted.

2. Research system of the entire department:

I would like to restate my comment put forth at the external review in 2006:
‘The department should make best efforts to identify the disciplines where critical advances

are expected and encourage their development.’

3. Education in Undergraduate and Graduate Programs:

Educational objective of the master’s program is ‘to foster science engineers with broad
perspective, deep expertise and to develop their research abilities in the fields of the department and
exceptional abilities to carry out occupations which require extremely wide and firm knowledge.” As
a matter of fact, many graduates with master’s degree engage in jobs in different fields from the
department, therefore it is recommended to encourage students to take a wide range of courses, not
limited to the courses of their own groups. In addition, teachers should be assigned for the same

courses for at least two or three years to improve the quality of each lecture.

4. Internationality of the department:

Although I don’t know in detail since it is outside my field, ‘the Archaean Park Project’ of
Professor Urabe seems to be a large-scaled project, which would make the department an
international center of research.

I think that the evaluation standard for internationality should be ‘how much one is giving,” not

‘how much one is learning’ through interaction with overseas researchers.

7. Other problems that should be improved:

The University of Tokyo and its School of Science will eventually be subject to re-examination,

responding to the development of research and educational activities and changes in social and
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international situations. It is necessary to have a broad view of self-inspection not limited to the

department and to pursue the research standard considered to be first rank among the other

departments.

(3) Bruce Fegley, Washington Univ., St. Louis, USA

1. Academic researches of respective fields:

A) Are the academic researches of the department competitive at an international/national level?

In general, the breadth and depth of the Department of Earth and Planetary Science at the
University of Tokyo is impressive and I think it is equivalent to the Department of Earth,
Atmospheric & Planetary Sciences at MIT and the Division of Geological and Planetary Sciences at
Caltech. Very few departments in the world can claim breadth spanning space physics (e.g., Prof.
Hoshino), geophysical fluid dynamics (e.g., Professors Sato and Hibiya), terrestrial geosciences (e.g.,
Professors Geller, Kimura, and Qzawa), cosmochemistry (e.g., Professors Nagahara, Sugiura,
Miyamoto, and Hiyagon), planetary science (e.g., Professors Abe, Iwagami, Ikoma, and Dr. Genda),
and geobiology (e.g., Professors Urabe, Endo, and Murakami). Specifically, the faculty in the areas
in which I work (cosmochemistry and planetary science) are well known internationally and have
been competitive at an international level for many years. For example, Professor Abe has done
seminal work on the early evolution of the Earth and other terrestrial planets and his models of an
early steam atmosphere and of the effects of the Moon-forming giant impact have stimulated many
subsequent papers by other scientists (myself included). His recent papers with Hashimoto on
composition of the Earth's early atmosphere, with Genda on the effects of giant impacts on
atmospheric loss, and by himself on the early magma ocean are at the forefront of work in this area.
Professor Nagahara has done ground-breaking work in two areas. First, in meteoritics, and more
specifically on the mineralogy of chondritic meteorites, especially her 1984 paper “Matrices of type
3 ordinary chondrites — primitive nebular records”, which remains important almost 30 years after its
publication with 72 citations (Google Scholar) and 6 alone in 2012. Second, in basic geochemistry,
specifically her work on vaporization of silicate minerals, in particular her work on olivine
vaporization (a series of papers in top international journals with Ozawa, Kushiro, Mysen, and
Young). This work is generally acknowledged as important for modeling the origin of chondrules in
the solar nebula. I also find it important for modeling the vapor pressure of a peridotite magma ocean
on the early Earth (e.g., see my chapter in press in the 2nd edition of “The Treatise on
Geochemistry”, Elsevier, 2013). A third example is the work of Professor Sugiura, who has been
internationally known for 30 years and is an expert in SIMS (ion microprobe work) and in rock

magnetism.
B) Will future research developments lead science in respective fields?

Yes I found the proposed work described by several faculty in cosmochemistry and planetary
sciences to be very interesting and potentially very important. The most important development and

the one with the biggest potential payoff is the development of the Earth and Planetary System
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Science Group. At present (28 Dec 2012) astronomers have discovered 854 extrasolar planets! This
is amazing when one considers that the first extrasolar planet around a main sequence star (51 Peg b)
was only discovered in 1995. Furthermore, recent observations show an increasing number of rocky
extrasolar planets (CoRoT-7b, Kepler 10-b, 55 Cnc e), and an increasing number of spectroscopic
measurements of atmospheric chemistry of extrasolar planets. A true Earth-like planet will
undoubtedly be discovered in the near future and it is important to apply the methods developed in
the earth & planetary sciences to the study of extrasolar planets. The University of Tokyo can be a
leader in this area if they devote the necessary resources to the Earth and Planetary System Science

Group.
C) Are there any other problems on researches?
The department is weak in geochemistry, as you already know.
D) How should we improve the problems, if any, described in A) to C)?

I recommend hiring faculty who span cosmochemistry and geochemistry. One of my colleagues
in the McDonnell Center for the Space Sciences at Washington University (Research Professor

Sachiko Amari) is one person in this area. Others also exist.

2. Research system of the entire department:

A) Are the research fields that the entire department promotes appropriate considering the size of

the department?

As mentioned earlier, the breadth of the department is impressive (with the exception of the
geochemistry “hole”) and the Earth and Planetary System Science Group has the potential to be a

world-leader in this area.
B) Does the ‘group’-based research system have any problem?

I cannot tell this from the information provided to me.
C) How should we improve the problems, if any, described in A) and/or B)?

No comments

3. Education in Undergraduate and Graduate Programs:

I am not sure that I understand the educational programs of the department well enough to
comment on this area. I was impressed by the breadth of courses offered, but at the same time 1
found some areas lacking, e.g., thermodynamics and phase equilibria. Perhaps this is already covered
in some of your other courses and hence not needed as a specific course.

A) Has the department been successful in student education expected of the department?
B) If not, what are the problems?
C) Are the curriculums of the graduate programs appropriate?
D) Is the undergraduate educational system composed of two programs appropriate?
E) Are the curriculums of the two undergraduate programs appropriate?
F) Are there any other problems on education?
G) How should we improve the problems, if any, described in A) to F)?
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4. Internationality of the department:

A) Is the department regarded as an international center of research and education?

Yes the department is well known internationally, but I think mainly for research and not so
much for student education. I think this is not surprising because very few US students know any
foreign language, let alone a difficult one such as Japanese, so there is little interest in sending
students to Japan to study. Many faculty have international collaborations and host visitors from
overseas, much more so than my own department at Washington University. 1 have no further

comments in this area.

B) Does the department have enough international communication in researches and education?

C) Are there any other problems on internationality?

D) How should we improve the problems, if any, described in A) to C)?

5. Organization and operation of the department:

My only comment is that a two-year tenure as department chair is too short and this period
should be extended to 4-5 years. I think it is difficult to make significant changes within the two year

period of time and it is hard to get to know university administrators within this short period of time.

A) Are the numbers of the faculty and staff appropriate compared to the number of the students?

B) Is the framework of ‘group’ appropriate in the department operation?

C) Is the personnel appointment process appropriate?

D) Is the authority of the head of the department appropriate?

E) Is the operational system in which the faculty members take roles in one/two-year shifts
appropriate?

F) Are there any other problems on organizational operation?

G) How should we improve the problems, if any, described in A) to F)?

6. Social contribution of the department:

Different faculty have different degrees of outreach activities and to some extent this is a
function of the personality of each faculty member. I do not think that it is useful or appropriate to
demand that faculty have some specified level of outreach activities. Hypothetically, if this were
done, any faculty member whose personality is somewhat incompatible with these activities would
probably do a poor job, which would reflect badly on the department. Several faculty, e.g.,
Professors Geller and Urabe (who is retiring) have been extremely active and successful in their

social contributions.

A) Does each department member adequately contribute to society?

B) What kind of social contribution activities should be further advanced?

7. Please point out freely any other problems that should be improved.

I have no comments in this area. Overall I am extremely impressed with the progress made in

the department over time.
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(4) James Kasting, Penn State Univ., USA

1. Academic researches of respective fields:

A) Are the academic researches of the department competitive at an international/national level?

I will limit my comments here to the Earth and Planetary Systems (EPS) group, which is the
closest to my own area of expertise. Prior to performing this review, | was familiar with the work of
two EPS group members, Yutaka Abe and Hidenori Genda. Prof. Abe has long been considered one
of the leaders in the field of atmospheric formation and evolution, having performed seminal work
on the structure of impact-induced runaway greenhouse atmospheres. Prof. Genda is also known for
his work on the effects of impacts in atmospheric removal. These two researchers, along with Prof.
Ikoma, whom I haven’t met, are part of a series of eminent Japanese researchers in the field of stellar
and planetary evolution that dates back at least to Univ. of Tokyo graduate Chushiro Hayashi.
American researchers have great respect for this tradition and for the influence of Japanese workers

in this research area.

B) Will future research developments lead science in respective fields?

This depends partly on collaboration with other research agencies, especially JAXA. The field
of exoplanets is now exploding in both the U.S. and Europe. It is being driven largely by
ground-based radial velocity searches, which have found hundreds of exoplanets around nearby stars.
NASA’s Kepler mission has supplemented this by finding thousands of transiting exoplanets around
somewhat more distant stars. The study of exoplanet atmospheres has now begun, and this is where
EPS researchers can make an impact. The tools that they possess, namely, knowledge of the
radiative and chemical structure of planetary atmospheres, are the same tools needed to interpret
transit spectra of such atmospheres, which have now been obtained both from the ground and from
NASA’s Hubble and Spitzer Space Telescopes. NASA’s JWST Space Telescope should provide
much more detailed transit spectra if it flies in 2018, as currently planned. Beyond that, NASA’s
TPF (Terrestrial Planet Finder) space telescopes and ESA’s Darwin space telescope (a
thermal-infrared interferometer) should eventually provide visible and IR spectra of nearby
non-transiting planets. Hiring more faculty like Prof. Ikoma, who work on exoplanet atmospheres,
could allow EPS to become a major player in this field. But this would work even better if JAXA
can be persuaded to either run its own exoplanet space missions or to collaborate with NASA and

ESA on such missions.
C) Are there any other problems on researches?

To really be a major player in any field, including exoplanets, one needs data collectors as well
as theorists. For the field of exoplanet atmospheres, this requires partners outside of University of
Tokyo. For people working on the evolution of Earth’s atmosphere, collaboration with geologists

and geochemists can also be productive, because these researchers have data.
D) How should we improve the problems, if any, described in A) to C)?

(a) For exoplanets, encourage cooperation with JAXA, NASA, and ESA, as well as with
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ground-based astronomers. Japan has an excellent ground-based SUBARU telescope in Hawaii.
They are amongst the world’s leaders in direct imaging of exoplanets.
(b) For the evolution of Earth’s atmosphere, encourage cooperation with other Univ. of Tokyo

faculty, particularly those in the Geosphere and Biosphere Science group.

2. Research system of the entire department:

A) Are the research fields that the entire department promotes appropriate considering the size of

the department?

From my reading of your brochure, it seems that the biggest problem that the Department faces
is that of downsizing. Several faculty positions have been lost over the past few years. While this is
likely inevitable, given the ebbs and surges of national funding for science, it may force the
Department to specialize in fewer areas than before. Picking these areas well is not an easy task,
especially since we all have our own ideas about what types of science are most important. I am not
sure that I have any more insight into this question than would someone from another field. From my
own field of atmospheric/planetary evolution, I think that exoplanets and astrobiology are important.
I like planetary science more, space and magnetospheric physics less. Solid Earth and
earthquake-related issues, including tectonics, are a natural for U. Tokyo, given Japan’s location on
top of a major fault zone. Climate modeling may be a good field, especially if one can claim to have

access to the very fastest supercomputers.
B) Does the ‘group’-based research system have any problem?
I don’t see any particular problems with this arrangement.
C) How should we improve the problems, if any, described in A) and/or B)?

Don’t try to cover all fields if you don’t have enough faculty members. Be sure to build
expertise in a few of the most important ones. You yourselves are the best judges of what is most

important.

3. Education in Undergraduate and Graduate Programs:

A) Has the department been successful in student education expected of the department?
I did not see any evident problems, but then I’m not really a very good critic on this topic.
B) If not, what are the problems?
See answer above.
C) Are the curriculums of the graduate programs appropriate?
Again, the programs look fine to me.
D) Is the undergraduate educational system composed of two programs appropriate?

Yes, this seems like a reasonable way to arrange things. Some students are always more

mathematically oriented than others, no matter where you go.

E) Are the curriculums of the two undergraduate programs appropriate?
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Yes.

F) Are there any other problems on education?
Not that I could see from reading your brochure.
G) How should we improve the problems, if any, described in A) to F)?

No comment.

4. Internationality of the department:

A) Is the department regarded as an international center of research and education?

Yes, as I pointed out above, Univ. of Tokyo is considered a leader in the area of planetary

formation and evolution.

B) Does the department have enough international communication in research and education?
I think you are doing a good job.

C) Are there any other problems on internationality?
No.

D) How should we improve the problems, if any, described in A) to C)?

No comment.

5. Organization and operation of the department:

A) Are the numbers of the faculty and staff appropriate compared to the number of the students?

I cannot judge this myself. To me, the question is: Do the faculty have time to do their research
in addition to performing their teaching duties? If the answer is ‘no’, then you have either too many
students or too few faculty. On the other hand, if senior faculty are no longer involved in the
teaching process, then you may have too many faculty members.

B) Is the framework of ‘group’ appropriate in the department operation?

This seems like a reasonable arrangement.

C) Is the personnel appointment process appropriate?

No problems identified.
D) Is the authority of the head of the department appropriate?

The switch from 1-year terms to 2-year terms is probably good. At Penn State, our Department

Heads typically serve for 3 years or more (more if they enjoy it and are good at it).

E) Is the operational system in which the faculty members take roles in one/two-year shifts
appropriate?

Longer terms will give you more expertise in this position. On the other hand, it tends to
dampen one’s research productivity. So, if you expect everyone to be at the forefront of their
research fields, then short terms are necessary. At Penn State, we tend to let people do what they are

good at. Some people are good administrators, some are good teachers, and some are good
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researchers. You don’t have to be able to do everything, assuming your department is large enough

to allow such specialization.
F) Are there any other problems on organizational operation?
Not that [ can see.
G) How should we improve the problems, if any, described in A) to F)?

No comment.

6. Social contribution of the department:

A) Does each department member adequately contribute to society?

Beauty, or value, is in the eye of the beholder, as we say in English. Basic research is often
valuable in ways that are not obvious to those who are not familiar with it. If you are being accused
of being irrelevant, your best defense is to try to educate the public about what you are doing. We
call it “public outreach”. NASA, in particular, is very good at it. NSF also places a lot of emphasis
on outreach. As researchers, you have a responsibility to educate people about what you are doing. If

you don’t, they may decide it’s not worthwhile.
B) What kind of social contribution activities should be further advanced?

Global warming is a serious environmental concern. All universities, especially those with
strong atmospheric science programs, like Univ. of Tokyo, should conduct research on this topic and

should educate their students and the public about the seriousness of this issue.

7. Please point out freely any other problems that should be improved.

No comment.

(5) J. Casey Moore, Emeritus Professor, Univ. California, Santa Cruz, USA

My comments are based on a familiarity with Tokyo University based on being a member of an
onsite review committee in 1999, a one month visit to the campus as a JSPS Fellow, interaction with
members of the Solid Earth Science Group for the past two decades, and a reading of the current
Self-Assessment.

Overall I am very impressed with your department. Since [ was on a reviewing committee it
has undergone a major regrouping of faculty and substantially changed its curriculum. The faculty
members | know are outstanding both scientifically and personally. I have interacted with your
graduate students and believe they are excellent. Your new building (as of 2006) is very functional.
And, your program is raising increasing amounts of grant funding. Accordingly, from my
perspective Earth and Planetary Sciences Department is doing well. To a certain degree my
overview is superficial. [’'m sure there are important issues that the visiting committee will

recognize after being on site for several days. 1 wish you well in understanding and resolving
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problems that surface during this review.

1. Academic research of respective fields:

My field is structural geology and tectonics.

A) Is the academic research of the department competitive at an international/national level?

Yes, very clearly so. I have followed the work of Gaku Kimura since about 1995. Kimura has
led a group that has greatly advanced the study of paleoseismology in the Shimanto complex.
Importantly he and his group have developed a number of indicators of high velocity slip that have
allowed recognition of past earthquakes. In North America we have utilized this approach to
further extend the realm of paleoseismology. Moreover, Kimura has been a leader in the
NanTroSEIZE drilling project off the Kii Peninsula. In addition to his much-cited work, Gaku
commonly come to major scientific meetings in the US, often as an invited speaker, and has hosted a
number of US scientists as JSPS Fellows at Tokyo University. He is also a major organizer
(principal investigator) of the Kaname project that focuses on super deep drilling in subduction
zones.

Recently I was on CHIKYU Exp 343 with Jun Kameda. While Jun is Junior scientist and [ am
not as familiar with his work, his publication list is very impressive. He has cleverly taken a
background in mineral physics and is now applying it to substantial geological problems associated
with subduction zones. Though I know their work less well, the interests of Ide, Geller and Tanaka
fit well with Kimura and Kameda and I could imagine how students could benefit from interaction

with the people mentioned above and being exposed to their diverse scientific approaches.
B) Will future research developments lead science in respective fields?

This depends on the direction that the program takes. However, the stated emphasis on
subduction zones, volcanic arcs and backarcs provides intellectual challenges that are scientifically
fundamental, and also of great significance to the well-being of the Japanese people. Japan, in
comparison to the US, focuses a lot of resources on understanding natural hazards. Harnessing
these resources to study both the fundamental and applied problems of these natural hazards can

continue the keep your department at the forefront of the aforementioned fields of investigation.
C) Are there any other problems in research?

I foresee no major problems as long as the department maintains a reasonable area of

intellectual focus in each group and recruits outstanding faculty that support these focus areas.

D) How should we improve the problems, if any, described in A) to C)?

2. Research system of the entire department:

A) Are the research fields that the entire department promotes appropriate considering the size of

the department?

In comparison the departmental structure I saw in the 1999 review, the current organization is

very modern and broadly similar to that adopted by the best programs in the US. However, the
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organizational structure is very broad and requires developing focus areas for each group of science
fields. That is, your groups probably can't be great at everything, and if they try to do so, risk being
average over a broad range of fields. [ would recommend selecting areas and developing
superlative competence in these specialties. This has happened in the tectonics, geophysics, and
structural geology areas of the Solid Earth Science Group as mentioned in 1), above. I cannot

judge the work in other groups, but other program reviewers may provide opinions.
B) Does the ‘group’-based research system have any problems?

As mentioned above, the danger is being spread too broadly over too many fields. With 51
faculty, the current groups can all be excellent at some parts of their stated group objectives, but

probably not all.
C) How should we improve the problems, if any, described in A) and/or B)?

Having and keeping focus in the groups will require great care in hiring faculty that will
integrate well with existing people. Developing a new focus in a group may require multiple hires
in a similar area of specialty. Because faculty turnover is slow this is a long-term solution.
However, the numerous pending retirements of faculty (Self —Assessment p. 78) should provide an
opportunity to refocus some of the academic core groups. Choosing areas to develop within the
groups can be directed by the problems most relevant to modern Japan. This should not be hard
because Japan is a relative small area with a host of strong geologic influences affecting the people:
earthquakes, tsunamis, volcanoes, atmospheric processes (typhoons), sea level change. [ am not
suggesting that the department become a program of applied earth science, rather that your research
objectives (listed on page 8 of the self study) can be linked to issues that your government and
people really care about.

Although a focus of research groups on areas of great public concern is desirable, this is
obviously not possible for all groups (e.g. Space and Planetary Science Group) or for all faculty
within research groups. Such groups, and people, can achieve notoriety by being really excellent at

what they do, and by being incorporated in highly visible research projects.

3. Education in Undergraduate and Graduate Programs:

A) Has the department been successful in student education expected of the department?

The department is to be complimented for the revision of its curriculum, a hard task under any
circumstances. The list of courses appears to cover a great range of topics that exceeds what is
typical of what most US universities can provide, due to our more limited faculty size. Certainly
the students at the University of Tokyo have a wide range of options for instruction. A high
percentage of the students rate the courses as “Just Right” to “Excellent” during the review period.
It appears that a majority of the students are satisfied with the quality of instruction. It is

impossible to give a more detailed reply without being on-site and talking with students and faculty.
B) If not, what are the problems?

C) Are the curriculums of the graduate programs appropriate?

Yes, as with the undergraduate curriculum, there seems to be a large choice of courses.
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D) Is the undergraduate educational system composed of two programs appropriate?

Yes. I believe fewer course paths with a large degree of flexibility within each is good. This

appears to be the case with the two programs outlined in the Self-Assessment

E) Are the curriculums of the two undergraduate programs appropriate?
Yes, see 3A above.

F) Are there any other problems on education?

At my university the declining number of graduate students would be a problem. Our
university administration provides more financial support for the whole campus, in part, depending
on the number of graduate students. Good graduate students are very effective in assisting in
developing a thriving research program. Also, having a critical mass of good graduate students

allows them to teach each other, providing support for the supervising faculty member.
G) How should we improve the problems, if any, described in A) to F)?

Regarding the issue of declining number of graduate students, especially those from the Tokyo
University program: In the US it is considered better, and many programs it is required, to accept
Ph.D. students only from other universities. It is considered better for the student to be exposed to
a diversity of scientific thought that comes from changing educational and research programs after
receiving their undergraduate degree or master’s degree. Based on this perspective, would it be
possible to recruit more Ph.D. students from outside Tokyo University? This may be completely
wrong given your educational traditions, but it a path we would pursue at the University of

California.

4. Internationality of the department:

A) Is the department regarded as an international center of research and education?

Yes, my colleagues have strong interactions with earth scientists at Tokyo University. Tokyo
University faculty travel frequently to our major scientific meetings and workshops and we are
welcomed in Japan for many meetings both reporting scientific results and planning new

international scientific programs.
B) Does the department have enough international communication in research and education?

I am very impressed with your Global COE program that is promoting all kinds of exchanges.
Additionally teaching scientific English in your curriculum is very impressive as is requiring your
Ph.D. students to publish part of their theses in English. I personally benefited from a JSPS
Fellowship at Tokyo University in 2006. Additionally, in 2006 one of Gaku Kimura’s students,
Asuka Yamaguchi, spent a month in the field in Alaska, with my students and me, studying rocks
similar to the Shimanto Complex of Japan. I still interact frequently with Asuka and building that

bridge through our mutual exchange was essential.
C) Are there any other problems on internationality?

I don’t see problems and would urge your department to keep up its strong international

outreach.
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D) How should we improve the problems, if any, described in A) to C)?

5. Organization and operation of the department:

A) Are the numbers of the faculty and staff appropriate compared to the number of the students?

The number of faculty is appropriate as compared to the number of students overall. But this
assumes that the numbers of students is about uniform between the groups. Preferential
appointments of faculty could remedy imbalances in student to faculty ratios between groups.

The technical and administrative staffing seems low for the number of faculty. This, of course,
depends on the distribution of effort of the part-time staff and who pays for them. If all the
part-time staff are supported from grants, and the administrative and technical staff supported by the

university, then the university-funded administrative and technical support should be increased.
B) Is the framework of ‘group’ appropriate in the department operation?

Yes this is appropriate, and as I suggested in 2A above, the groups should be allowed to evolve
and reform as the faculty change and new “hot” scientific areas emerge.

C) Is the personnel appointment process appropriate?

Yes, as long at the committee of professors, that make the final decision, is composes of people
form all groups, not just the group in which the appointment is being made. I understood this to be

the case base on the information on page 6 of the Self-Assessment.
D) Is the authority of the head of the department appropriate?

I’'m not sure based on the Self-Assessment, but in general the authority of the chair should be
comparable to his or her responsibility. Too much responsibility with no authority will mean that

the chair will be an ineffective leader.
E) Is the operational system in which the faculty members take roles in one/two-year shifts
appropriate?

I believe a minimum term for the departmental chair should be three years. Two years is too
short as it takes a year to learn the job. Longer terms for chairs of departmental committees would

also be valuable in providing continuity.
F) Are there any other problems on organizational operation?

I don’t see major problems. But, this is hard to answer, based only on the Self Assessment and

would be better evaluated by people doing the onsite review.
G) How should we improve the problems, if any, described in A) to F)?

Regarding staffing, complain to the university administration and point out that your
department has a sharply increasing amount of external funding that reflects well on Tokyo
University. More funding means more administrative activity to spend that money and should be

supported by the university. This argument would also apply to support needed for technical staff.

6. Social contribution of the department:
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A) Does each department member adequately contribute to society?

Probably not, and the contributions of each member will never be the same or necessarily
adequate. The real question is does the department as a whole contribute adequately to society?
In the areas I’'m familiar with in tectonics, geophysics, and structural geology the answer is yes.
Even if parts of other groups do not contribute to society, they may provide a theoretical framework

that the more applied programs can utilize in making a more visible contribution to society.
B) What kind of social contribution activities should be further advanced?

In hiring new faculty people could be selected if they directly contribute to societal problems or

provide the framework for understanding them.

7. Please point out freely any other problems that should be improved.

None at this point, but [’'m certain that the visiting committee may assist in this area.

(6) Judith McKenzie, Emeritus Professor, ETH, Switzerland

With this letter, | am responding to your request for a written external review of the Department
of Earth and Planetary Science, Graduate School of Science, The University of Tokyo. I was a
member of the external review committee who conducted an onsite visit in March 1999 before the
department was established. I also submitted a written external review for the following evaluation
held in 2006. Thus, I have read with great interest the documents for the current selfassessment and
external review that I received from your office. I found the documents to be very informative, and I
was brought up-to-date on recent developments in your Department. As my expertise relates
primarily to that of the <Geosphere and Biosphere Science Group> and some aspects of the fields
found within the <Earth and Planetary System Science Group>, my specific comments related to
research topics will focus more in the direction of the former. However, I hope that I can also
provide insight into the more general areas under the various headings that you sent, which are listed

below.

1. Academic researches of respective fields:

A) Are the academic researches, of the department in line with my expertise, competitive at an

international/national level?

The study of geosphere/biosphere interactions in modern and ancient systems is one of the most
innovative topics in 21st century Earth Sciences. In line with this development, the academic
research profile of the <Geosphere and Biosphere Science Group> has evolved in a very competitive
and exciting direction, which emphasizes the rapidly advancing fields of geobiology and
geomicrobiology. With the recent addition of 3 new faculty members in these general research fields
(Endo, Suzuki and Tsuihiji), the competence of the faculty has been greatly expanded. It is

interesting to note that these 3 individuals completed their graduate degrees outside of Japan, and,
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thus, represent, in a sense, an internationalization of the faculty. Furthermore, the diverse research
directions of the current 8 members of the <Geosphere and Biosphere Science Group> are very
complementary and will allow for the continued development of state-of-the-art, groundbreaking

research in the future.
B) Will future research developments lead science in respective fields?

Future research developments within the <Geosphere and Biosphere Science Group> are very
promising, particularly considering the on-going and proposed collaboration with colleagues from
JAMSTEC and AIST and through participation in the old and new IODPs and related deep-sea
research expeditions. With the application of new high-resolution imaging technologies and
molecular techniques, the potential for the future research of the Group to make significant

achievements in the areas of biomineralization and nanotechnology are excellent.
C) Are there any other problems on researches?

It should be noted that a critical member of the Group, Prof. Urabe, will retire in 2013. It will
be essential to immediately fill the gap his retirement will leave, as his expertise covers the
important research areas of hydrothermal systems and the deep biosphere. The age distribution
among the different faculty categories is good with a range between 38 to 61 years, excluding Prof.
Urabe. It will be essential to continue this age trend, even more downwards, with additional hires.

D) How should we improve the problems, if any, described in A) to C)?

Not applicable.

2. Research system of the entire department:

A) Are the research fields that the entire department promotes appropriate considering the size of

the department?

The research fields covered by the entire department are absolutely appropriate considering the
essential requirements of the Japanese society related to natural hazards, climate change, energy
requirements, ocean resources, etc. These needs dictate that research be conducted in a broad range
of appropriate fields, which will effectively promote fundamental discoveries and educate the next
generation of Earth scientists. Also, the national and international ranking of the University of Tokyo
requires that research be conducted on a very high intellectual level using upto-date, advanced

technologies.
B) Does the ‘group’ —based research system have any problem?

The ‘group’-based research system appears to be a very satisfactory and efficient method to
promote a modern Earth science research and teaching program. It enables scientists to crosscut
disciplinary boundaries, which were established in earlier times, and facilitates the development of
new interdisciplinary research frontiers. Ideally, this ‘group’-based approach does not erect new
boundaries but remains flexible allowing for the development of new research fields and fruitful

interactions.

C) How should we improve the problems, if any, described in A) and/or B)?
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Not applicable.

3. Education in Undergraduate and Graduate Programs:

A) Has the department been successful in student education expected of the department?

The department offers a broad course program at all levels. The data indicate that most of the
department’s undergraduates will continue on into a Master’s program, which offers them wider
career choices afterwards. Furthermore, the Master’s program offered by the department appears to
be very attractive for students coming from other universities, who comprise 30 to 40 % of the total
enrollment. The distribution of the Master’s theses among the 5 research groups is quite equable in

number and stable.
B) If not, what are the problems?

In contrast to the Master’s program, there has been a steady decline in the number of PhD
students entering the Doctoral program since 2006, which is notable and, perhaps, worrying.
Although there has been a general overall decline in doctoral dissertations in all Groups, a relatively
large decrease is observed in the Solid Earth Science Group. From the data presented, it appears that
very few doctoral students enter the department’s PhD program from external universities. This is
surprising when compared with the significant number of external students entering the department’s

Master’s program.
C) Are the curriculums of the graduate programs appropriate?
Yes.
D) Is the undergraduate educational system composed of two programs appropriate?

The division of the undergraduate educations system into two programs seems to be appropriate
with approximately equal numbers of students entering into each one, as of 2012. However, there
has been a significant decrease in the number of students in the Earth & Planetary Physics program
from a high of 35 in 2010 to 23 in 2012, whereas the number of students in the Earth & Planetary
Environmental Science program has remained at a relatively constant of between 18 and 22 since
2007. Does this reflect a general decrease in the number of students entering Earth science programs,

which may then lead to decreased numbers entering the Master’s program in the future?
E) Are the curriculums of the two undergraduate programs appropriate?

Yes.
F) Are there any other problems on education?

Is it sufficient to send only 10 doctoral students every year to international conferences?
Perhaps, more should be attending on an annual basis, as it provides opportunities for them to
present their research to an international audience and highlight the department’s broad research

program. Also, doctoral students act as good ambassadors to represent and promote their university.
G) How should we improve the problems, if any, described in A) to F)?

It may be possible to overcome the steady decline in the number of PhD students entering the

Doctoral program since 2006 through the admission of applicants from other universities throughout
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Japan and internationally. Encouraging doctoral students from outside the department to enter the
doctoral program could be accomplished through a concerted international advertising campaign. Or,
for example, showcasing the department with an academic booth in the Exhibit Hall of the 2013
AGU Fall Meeting in San Francisco, or at other international conferences? An internationalization of

the doctoral student is an excellent way to improve the international profile of the department.

4. Internationality of the department:

A) Is the department regarded as an international center of research and education?
The department is well regarded as an international center of research and education.
B) Does the department have enough international communication in researches and education?

Although the members of the department have a high representation at international
conferences, it might be advisable to recommend participation of all members in at least one
international conference per year, if possible. The department’s publication record in peer reviewed
international journals is commendable and successfully reflects the productivity and efforts of the
academic staff to communicate their research results to the international community. Also, the
extensive contribution of department members to the editorships of international journals and to
international societies and conferences is very noteworthy. The introduction of a program of
international exchange activities has been very successful. The increased number of students and
visitors coming to the department from abroad has surely raised the level of international
communication in researches and education. Furthermore, the Overseas Internship Program,
launched in FY 2009, has undoubtedly accomplished its goal of introducing young researchers to
new research horizons and has inspired them to achieve broader research potentials. The large
number of participants in the OIYR program at a selection of high quality international research
institutions reflects the popularity and value of the experience.

Support of the OIYR program must be continued.
C) Are there any other problems on internationality?

The lack of internationality in the faculty remains a topic of concern, which needs to be

somehow addressed.
D) How should we improve the problems, if any, described in A) to C)?

Because of language and cultural barriers, the difficulty of increasing the international character
of the faculty is recognized. As mentioned previously under item 1A, offering academic positions in
the department to Japanese nationals, who have completed their doctoral degrees or have had
international post-doctoral positions abroad, is a possible way to increase the international research
prospective of the department. Also, increasing the number of international doctoral students and

post-doctoral fellows within the department is highly advisable.

5. Organization and operation of the department:

A) Are the numbers of the faculty and staff appropriate compared to the number of the

students? Yes.
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B) Is the framework of ‘group’ appropriate in the department operation?
Yes.
C) Is the personnel appointment process appropriate?

It was mentioned of page 16 of the review document that there has been a significant
changeover in the faculty, partially through retirement, resulting in an increase of 17 new members
and a decrease of 25 old members. With this high amount of personnel activity, care must be taken
that possibilities remain for young scientists to enter the faculty as assistant professors, who are
offered the potential to develop and advance within the department. Maintaining a balanced age
distribution within the department among assistant, associate and full professors is essential for the

continued healthy development of the department in both researches and education.

D) Is the authority of the head of the department appropriate?
Apparently, yes.
E) Is the operational system in which the faculty members take roles in one/two-year shifts
appropriate?
Yes.
F) Are there any other problems on organizational operation?

None that is obvious.

G) How should we improve the problems, if any, describe in A) to F)?

6. Social contribution of the department:

A) Does each department member adequately contribute to society?
Members of the department appear to be quite involved in public outreach activities.
B) What kind of social contribution activities should be further advanced?

Perhaps, developing and promoting an Earth science program for public school teachers would
provide them with material to encourage their students to contemplate the exciting possibilities of
careers in Earth science. This may, in turn, help attract more young people to consider studying

Earth sciences on the undergraduate level at the University of Tokyo.

7. Other problems:

Based on the documents that I received for this external review, it was not possible for me to
evaluate the gender balance within the department with respect to either the academic staff or the
student body, whether at the undergraduate, masters, PhD or post-doctoral levels. In my opinion this
is an unfortunate omission from the document, as any progress made to improve the gender balance
since the last review in 2006 remains uncertain.

In summary, after accessing the external review documents, I have a very positive impression
of the recent accomplishments of the Department of Earth and Planetary Science, and foresee
continued success with the development of the research and education programs within the 5

‘group’-based concept. For the future prospective of the department, I found the information
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provided under “current issues and future plans” to be very thoughtful and well addressed. I hope
that my comments, which represent my own personal prospective after reading the compiled
documentation, will be useful for your review and can be incorporated with those of other reviewers.

Please do not hesitate to contact me if you have specific issues you would like for me to address

43



