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Report of the ISEE External Review Committee

The External Review Committee (ERC) for the Institute for Space-Earth Environmental Research
(ISEE) met on 20-22 June 2018 on the Nagoya University campus. The ERC is comprised of five
members: Daniel Baker (U of Colorado); Nat Gopalswamy (NASA/Goddard Space Flight Center);
Feng Sheng Hu (U of lllinois); and Tuneyoshi Kamae (U of Tokyo and Stanford U.); and Terry
Nakajima (JAXA). The ERC received briefings from the ISEE leadership as well as more specific
reports from each of the principal research divisions of the Institute. The ERC also was able to
tour many of the physical facilities and laboratories of the ISEE that are located on the Nagoya
campus. A key and valuable component of the review was the chance for the ERC to meet with
individual groups of professors and staff members of various ranks in order learn about matters
that were of concern to faculty and researchers.

It is the clear and deeply held view of the External Review Committee that ISEE is performing at
a remarkable level. The Institute is comprised of committed individuals who are passionate in
their individual roles, but are also highly collegial in what they do. The leadership of ISEE is
effective and enlightened in all key respects. The Institute and its members are successfully
pursuing a wide range of space science, geophysical, and astronomical research themes in a highly
integrative fashion. It is the Committee’s consensus view that ISEE—even now at the midway
point of its six-year nominal lifetime—is already achieving the objective of interdisciplinary
research on an impressive scale with strong international dimensions. The individual divisions and
programs are synergistic and the whole of ISEE is much greater than the sum of its parts. The
scope of their endeavors in space and Earth sciences is exceptional for an academic institute,
putting Japan in a strong position to compete in this broad research arena on the global stage.

Notable Accomplishments
Intellectual atmosphere of merged units

The formation of ISEE came about with the merger of several prior organizations on the
Nagoya University campus. These were generally quite disparate units with different histories and
cultures. Itis remarkable that in less than three years, the ISEE team has built a coherent, cohesive
organization that has developed an effective intellectual atmosphere within the Institute. The
previously distinct labs and divisions are now demonstrating shared visions and integrated
objectives.

Spirit of collaboration

The various divisions and programs of ISEE naturally have their own scientific, technical,
and educational characteristics. However, there is ample evidence that excellent cooperation
between individuals and groups have developed during the ISEE lifetime. Many senior ISEE
personnel work across divisional boundaries and students can work seamlessly to accomplish
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interdisciplinary objectives. This spirit of collaboration is the hallmark of enlightened leadership
and mutual commitment from the members.

Strong facility and instrumentation efforts

Many of the aspirations of ISEE and its members revolve around making new observations
of the Earth, its environs, and deep space. These aspirations can only be met by effectively using
existing facilities and developing new observational tools. The ERC saw ample evidence that ISEE
members and teams are using (sometimes quite historical) facilities in new and exciting ways.
Even more importantly, many new instruments and facilities have been conceived or are in
development across virtually all of the divisions and programs. Many of these are world-class and
are unique on the world stage. This bodes well for the future of the ISEE disciplines and programs.

Effective modeling, data management, and visualization tools

A traditional strength of many of the ISEE divisions and program elements has been their
work in data acquisition, data analysis, and modeling. The presentations given to the ERC showed
that those strengths are being further nurtured by the ISEE leadership team and are being
developed into ambitious new goals for space and Earth science programs in Japan and around
the world. This focus on data management, access, and dissemination is a key strength for ISEE
and will give the Institute a central role in future satellite, aircraft, and ground-based programs.
The ERC commends the ISEE team for it vision in these matters and for its ambitious goals on the
national and international fronts.

Publication record and impacts

The true legacy of a scientific and technical organization comes from its publications.
Writing down results of theoretical inquiry and experimental studies is crucial for a large institute
like ISEE. The ERC looked critically at the record of ISEE publications over the past several years
and concluded that virtually all of the divisions and programs are doing a good job. In some
instances, the record of publication is exceptional. The ERC members were especially impressed
with the focus on ISEE groups seeking to publish in high-impact journals and to strive for journal
contributions that quickly achieve high citation records. This will serve ISEE, Nagoya University,
and Japanese science in crucial ways.

Student engagement and involvement

The ERC was able to learn about student involvement in ISEE programs during the site visit.
There was good evidence that students are highly integrated into virtually every division and
program of ISEE. While more Ph.D. students are desired and needed (across the entire ISEE
spectrum of programs), the students who are working in the Institute are highly motivated and
are productively engaged. Many students are international and also many students in the
programs are given good chances to travel abroad to attend meetings or to work for limited



periods at foreign institutes and laboratories. This is warmly applauded and encouraged by the
ERC.

Filling gaps and key niches

The ISEE team has done a very good job of looking for niche opportunities in experimental,
data analysis, and theoretical space and Earth science themes. While essentially all of the ISEE
divisions work in forefront areas, the ERC saw evidence that the Institute members were looking
for ways to fill gaps that exist on the national and international scene. Thus, this gives competitive
advantages to ISEE and its members to rise to prominence in science, engineering, and technology.
This will allow ISEE as an academic-based institution to play key roles with government
organizations (e.g., JAXA) and with Industry.

Substantial socio-economic impacts of research

Several ISEE divisions are pursuing research that has profound socio-economic
implications at regional to global scales. For example, the work on solar-climate linkages provides
necessary knowledge for assessing anthropogenic climate warming in the context of natural
climate variability. Their efforts to improve forecasts of natural disasters, especially in terms of
the intensity and the northernmost extent of typhoons, are essential for anticipating and
mitigating societal impacts in low- and mid-latitude regions. ISEE scientists have also developed
innovative techniques to monitor air pollutants, such as aerosols and PM2.5 particles, and they
are leading international teams to study air pollutions in Asia. Moreover, ISEE teams are playing
key roles nationally and internationally in the study of space weather and its impacts.

Uniquely comprehensive Sun-to-Earth character of ISEE

The scope of ISEE’s research programs is extremely broad, ranging from solar physics to
astronomical processes to biogeochemical processes in marine and terrestrial ecosystems. It is
unique for a single research organization to cover such an impressive range of space and Earth
sciences — in fact, it only exists at a few top-tier institutions in the world, and it is unprecedented
in Japan. Coupled with the state-of-the-art facilities and tremendous research expertise in each
of its divisions, the breadth of ISEE’s programs puts Japan in a strong position to compete in space
and Earth sciences worldwide.

Areas Potentially Benefitting From Greater Investment
Make ISEE Successes Better Known

ISEE has had tremendous scientific, engineering, and educational success. Yet, this often
seems not to be known or well appreciated in government, policy, or public circles. The ERC
believes that more investment of resources in communication and outreach efforts would pay
huge dividends. Having some support staff members who are facile in English to help with
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communication would make ISEE even better known to policy makers, to prospective (both
domestic and foreign) students, and to the international science community. It will be highly
desirable to establish a small ISEE unit consisting of one or two science writers and media
production staff to boost the outreach and public relations activities that are currently done by
faculty members. This will not only help faculty members focus on their research, but also the
outreach will be done by professionals.

Promote More Graduate Students to Ph.D. Candidacy

While ISEE gas already produced many successful Ph.D. scientists in its first three years,
more could be done to have a larger fraction of graduate students go on from Masters to Ph.D.
levels. The ERC urges that several steps be taken to encourage more students to become Ph.D.
candidates. This includes working with industry and academic institutions throughout Japan to
make clear that good employment opportunities exist for Ph.D. graduates. Job opportunities for
Ph.D. graduates have been limited in Japan, which may be one of reasons for the rapid decrease
of Ph.D. students. There is a tendency for such students not to want to get jobs outside their own
research fields. But there is a new trend of a strong innovation in various Japanese businesses
and these efforts are led by highly educated young people. Thus, Ph.D. graduates should be
encouraged to widen their scope of job searches into other fields and businesses.

Increase Tenured Faculty in Key Areas

The ISEE team has already been highly successful, but senior faculty are stretched very
thinly. The EC recommends that more faculty slots be made available in order to relieve some of
the stresses and to increase productivity even further. It would be especially useful to have more
Full Professor positions available in several of the “hottest” areas to allow recruiting new, world-
class researchers and to give more opportunity for junior faculty members within ISEE.

Assure Nagoya University “Cares for” International Students and Staff

The Committee heard from several groups within ISEE that international students often
had difficulty in dealing with registration, housing, and other day-to-day activities within the
University. Similarly, non-Japanese faculty and visitors also had difficulty in navigating the living
and working requirements at ISEE. The ERC urges that Nagoya University leadership work closely
with ISEE leadership to provide more support personnel who are able to communicate in English
and who thereby can help international students and visiting staff fit in better and have much
greater success.

Provide Greater Technical Staff Support and Technician Assistance
The ERC saw evidence that many senior faculty and students had to spend much of their

time doing work that could reasonably be done by technicians and well-trained support staff. The
Committee urges that ISEE leadership work with Nagoya University administrators to find ways to



build up support staff in all key technical areas. Having more technicians in the labs and divisions
should free up faculty member time to pursue more research and publish the results.

Use All Available Means to Increase the Gender Balance Within ISEE

ISEE must diversify its work force. It is disturbing that there are so few female scientists.
This was obvious from reading the ISEE report and from attending the on-site review. Although
one could argue this is a national problem, an institution with aspirations to become an
international leader and “hub” must make efforts to aggressively tackle this issue. Steps should
be taken to recruit female scientists and students using all available means.

Assure Close Interaction with Operational Agencies

Much of the work of ISEE has potentially great societal impact. Thus, the basic research of
ISEE needs to be transitioned efficiently and effectively to an operational capability. This means
that ISEE and its members need to have close cooperation and interaction with government
agencies that are more “operational” in character. This includes JAXA in Earth observation areas
and NICT in the realm of space weather, for example. It is key that ISEE leaders work vigorously
with all the relevant operational agencies to make transition from research to operations as rapid
and efficient as possible.

Enhance International Involvement for Students and Faculty

ISEE is quite homogeneous in that its faculty at all ranks are of Japanese origin. All other
world-class institutions with which the ERC members are familiar are “melting pots” (in the
Western countries) or are aspiring to be such (China, Korea). One beginning step to address this
issue may be to add more honorary professors (unpaid, with connections to ISEE for research or
education) who are well established in other countries. In addition to addressing the diversity
issue, this also can help enhance the visibility of ISEE on the world scene.



ISEE Detailed and Disciplinary Comments

General comments (Most captured in Executive Summary)

Kamae:

1)

2)

3)

4)

ISEE is taking part in a number of research projects/programs, some as the leading institute
and others as an important member. Activities are built around these together and as major
disciplines constitute what the institute’s name represents: Space, Earth and Environment.
To excel in these disciplines with the limited number of permanent positions (40+) and annual
budget (*950Myen), scientists are required to participate in multiple projects/programs with
some mutual coordination.

About a half of the projects/programs in ISEE are carried out as international collaborations
involving graduate students. The internationalization MEXT is promoting is already working
well at ISEE. The committee witnessed clear evidence in researchers’ proficiency in English.
The committee found the number of PhD students in ISEE-led projects/programs is
substantially lower if compared with those in research institutes at leading universities in the
US or EU. Some well-planned strategy such as summer internship may be needed.

Nakajima:

Merging of three organizations in 2015 seems successful, producing a unique and strong
institution for sun, earth and environment studies.

The main objective of ISEE is unique and relevant. An important point is threading universe-
sun-earth-environment phenomena to reach human dimension study.

| feel the good collaborative atmosphere for advanced multi-disciplinary research. The
associate professor meeting raised a point that difficulty in attracting different
undergraduate schools (Science, Engineering, Environment) to join the institute, but it will
be possible to change the difficulty to advantage, if the good synergetic atmosphere of the
institute is exposed to the under-graduate students.

| recognized strong and unique instrument developments for various fields, i.e., nuclear,
geochemistry, and atmosphere, ocean and land sciences. This good effort should be
continued in the future.

Good challenge to traverse the wide spectrum of research fields. We sometimes have chaos
of independent study groups, but ISEE maintains a good synergy consistency. In this regard,
| feel the directorship is good to maintain the multi-disciplinary researches in a way to
produce synergetic outcomes, that furthermore stimulate new unique researches. This
leadership should be kept in the future. At the same time, it is more important to have open
and strategic regular meetings among faculties to foresee the future research direction and
discuss the targets of research and education to be attained in the next 20 years.

One of major key elements of the forming a cutting edge yet synergetic research team is how
high the view point of the promotion/search committee to select faculties/researchers. In
this regard, | must say that the ISEE promotion system has been working healthily and
successfully.



e The occupation ratio of the top 10% paper in 2015-2017 is good; Top 1% is even better. But,
the areas of high score are inhomogeneous. First author paper number per effective writer
(with weighting of 1 for staffs, designated staffs, postdocs, and 1/2 for master thesis and 1
for doctor thesis) is 0.7 to 0.8 (depending on the assumed number of designated scientists,
which is not listed in the report). This is an average or a slightly lower than those of other
top institutions. The total number of papers to that of first author papers is 3 and normal.
Although the number of papers may not be a good parameter to evaluate the values and
impacts of the research, increasing the publication can be a good encouragement to
promote the research.

e ISEE is working efficiently as a cooperative center. This capacity is enough to propose a plan
for the MEXT International Joint Usage Research Center initiative. They have various
instruments to be shared internationally.

e Healthy budget profile is observed. Please add AORI statistics in the comparison.

e 110 students (Thesis: 31 MS and 9 DS) is a good number for 41 staffs (2.7 students/ staff).
An active influx of international students is also observed. But, the number of doctor course
students is decreasing rapidly in recent years. ISEE should analyze this problem and take
actions for increasing the number.

Gopalswamy:

On barely three years after the initiation, ISEE has built a formidable reputation as a unique
organization that has brought a clear focus on physical processes in the Sun-Earth system
including influences from cosmic sources that affect human society. The review committee finds
that ISSE’s accomplishments are commendable and there are strong indications that it is on the
right track for even greater achievements.

ISEE has astonishing set of assets in space and ground that provide high-quality data that are
being utilized to address outstanding problems in the space-Sun-Earth system with a matching
set of skills in theory, data analysis and modeling. The strong international collaboration is greatly
enhances ISEE efforts and is in line with the recognition that most of the natural phenomena in
the space-Sun-Earth system affects the global human society. The ISEE joint programs are well
thought out and heavily supports the core goal of ISEE: to achieve a better understanding of the
space-Sun-Earth system so that the new knowledge generated can help the human society face
all types of natural hazards.

The international aspects of the ISEE Joint Research programs can be streamlined toward
multiplying the research output. The symposia can be held at the same week every year, so the
science community can look forward to an ISEE symposium as a prestigious gathering each year.
Similarly any international schools planned should be at the same time every year, so other
organizations such as SCOSTEP and ISWI that conduct schools can avoid conflicts.

Hu:

The overall work environment of the institute is excellent. The group leaders who gave
presentations all had a clear vision, and they were quick to acknowledge their team members and
collaborators for contributions. The assistant professors we interviewed had virtually nothing
negative to say about ISEE, despite the committee members’ numerous attempts to get them to
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express their concerns. This is remarkable given that assistant professors tend to have many more
concerns than those at higher ranks (at least, that’s the case at a typical U.S. institution).

The scope of research endeavors is extremely broad at ISEE as a whole and within each group of
ISEE. Each group is ambitious both technologically and intellectually. The technological
innovations are quite unique and should not be underestimated — they have the potential of
positioning ISEE at the forefront of scientific discoveries. | also appreciate their combination of
basic and applied sciences, instead of just blindly working on applied questions as many in these
areas tend to do.

The report sent to the review committee was thorough, though reading it made me wonder if the
projects of each group had some common intellectual threads. The oral presentations, however,
succeeded in addressing this concern.

The ISEE scientists | met all spoke English fluently — they were articulate and friendly, and seemed
to be at ease navigating the cultural differences between the East and the West. This bodes well
for their international aspirations.

Hu Suggestions:

ISEE would benefit from communications and marketing efforts to enhance the international
visibility. In addition to adding a communications expert, ISEE may want to hire a marketing group
to help distill their contributions — the report to the reviewers is fine, but it has way too much
detail and is not necessarily attractive.

ISEE must diversify its work force. (1) It’s appalling to me that there are so few female scientists
— this was so striking both when | read the report and when | attended the on-site review.
Although one could argue this is a national problem, an institution with aspirations to become an
international leader/”hub” must make efforts to aggressively tackle this issue. (2) ISEE is also
homogeneous in that its faculty at all ranks are of Japanese origin. All other world-class
institutions I’'m familiar with are “melting pots” (in the western countries) or are aspiring to be
“melting pots” (China, Korea). One beginning step to address the latter may be to add some
honorary professors (unpaid, with connections to ISEE for research or education) who are well
established in other countries.

ISEE should certainly have more than two institute-wide seminars each year. Seminars are
important for people to develop a strong sense of belonging to the same institute, and for
enhancing the integration of various groups.

There are abundant interactions within each group, but between-group interactions are quite
limited.

| wish that the written report was in a format of a self-study — in what areas have they done well,
in what areas do they need improvement, what are their niche areas going forward that will



distinguish them from similar institutes? What resources do they need in order to become a
world leader in these areas?

Does the institute have a strategic plan? If not, should a 5-year strategic plan be developed?

The outreach/public engagement section of the report appears somewhat superficial. | don’t
know if it’s an important part of ISEE’s mission. If it is and if the report is part of the application
for ISEE to become an International joint usage center, efforts should be made to strengthen this
section.

It’s also strange to me that the report says little to nothing about ISEE’s contributions to
undergraduate education. Though | understand teaching undergrads is not a focus of ISEE, you
are part of a top-notch university and are well positioned to play a major role in educating the
next generation of Japanese citizens. Why not make some serious efforts in this area?

| recommend that ISEE create an undergraduate internship program to train students who will
become globally competent. Perhaps have 10 students each summer to work in labs — 5
international and 5 from Nagoya Univ. Organize regular activities for these students in addition
to give them opportunities to do research. Perhaps call the program ISEE Global Student Leaders.
This could become a graduate student pipeline for ISEE.

Minor: “Designated professors” should be called term professors; “lecturers” should be senior
associate professors” — the current titles are very confusing.

Division of Integrated Research

Kamae:

This division represents, most clearly, the working of ISEE. Four scientists have been playing a key
role in 5 satellite projects with a common scientific goal of understanding plasma activities in the
sun-Earth system. Different expertise (data analyses, numerical simulations, and theoretical
interpretation) are brought together.

ISEE serves the broad community in making space weather forecasts.

In the future, the group will need to include energetic particles accelerated in the solar events
and their interaction along the propagation path.



Nakajima:

e The first author paper ratio is 0.6 and Top10% is a bit lower than those of other divisions.

e Solar cycle prediction is one of important topics for ISEE to interlink various researches from
space to environment through a project like PSTEP (Project for solar-terrestrial environment
prediction).

e More cooperation with the international organization for space weather if ISEE promote
more operational activity.

e There is a good topic for solar and cosmic ray impact on Earth's atmosphere and climate,
such as collaborative work with Prof. Yoden.

Division of Cosmic Ray Research

Kamae:

Nine staff members, 2 postdocs, and 5 PhD students are working on accelerator experiments
(LHCf at CERN and RHICf at Brookhaven), cosmic neutrino detection (Super-Kamiokande),
gamma-ray astrophysics (Fermi-LAT), solar neutron detection (SciCRT in Mexico), dark-matter
search (XMASS/Xenon in Italy), micro-lensing observation (MOA in New Zealand), and
atmospheric Cherenkov telescope (CTA, Spain and Chile), and chronological monitoring of C14 in
tree rings. In addition, the division is involved in the interdisciplinary activities of ISEE.

All above projects/programs are scientifically interesting, and producing or will produce exciting
data. In the committee’s view, however, ISEE’s resources are stretched too thin and its presence
is barely visible in some projects. The committee strongly recommend the director to discuss with
members of the division to reshape future planning of the division.

Nakajima:

e The first author paper ratio is small as 0.34, but Top 10% score is good. This means this
division is devoting to world-level leading studies with large effort. So, the paper number
will not be a good index to evaluate this type of study.

e Good future plan for hype-Kamiokande, WIMP, MOA and others.

e Strong potentials to make a collaboration with climate group, such as a cloud formation
study with Prof. Mochida.

e RADARC (Meta-database of radiation monitoring data for Fukushima reactor accident) is
important even for societal contribution.
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Division of Heliospheric Research

T. Kamae is personally very interested in neutral pion production in solar flares.
Nakajima: Student number is very small. | like to know the reason.

Gopalswamy:

Building radio instruments and using them to study the solar wind and transient processes in the
heliosphere are the main activities. Maintaining three instrument sites and upgrading the
instruments is a time consuming. The faculty members are doing a great job. The main radio
telescopes observe the interplanetary scintillations (IPS) of distant radio sources to obtain the
properties of the solar wind. IPS is an important source of information on the solar wind above
polar regions of the Sun. In addition to studying the solar wind, IPS can be effectively used to
study large-scale transient features such as coronal mass ejections and their shocks in the
heliosphere. Although the faculty members are occasionally involved in such studies, it may be
worthwhile considering incorporation of STEREO mission’s Heliospheric Imager data and the
radio dynamic spectrum from the Radio and Plasma Wave Experiment (WAVES) from the Wind
mission. These two data sets will greatly enhance the investigations currently undertaken. There
is another radio instrument managed by ISEE is the Nobeyama Radioheliograph. It is heavily used
by the international community for various studies from flares, prominences, coronal holes, and
long-term variation of solar activity. The last two aspects are closely related to solar wind research,
so it is highly beneficial for the faculty members to actively use the Nobeyama Radioheliograph
data. The polar brightness obtained by the radioheliograph is an excellent proxy to the polar
magnetic field strength, which is critical in predicting solar activity. The polar and equatorial
coronal holes observed by the heliograph is the source of fast solar wind. Expanding the division
with more students and involvement in the aspects mentioned above are identified as key points
to increase the productivity of this division. This way, the low publication record and lack of PhDs
produced is a concern that can be immediately addressed.

Baker:
This group has been making key observations of interplanetary scintillations for many years. The

group and development of its capabilities has been encouraging.

Will the team be formally involved with the newly established NASA mission called the Interstellar
Mapping and Acceleration Probe (IMAP) program? It would seem very valuable to join forces with
the IMAP space team to study heliospheric behavior.
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Division for lonospheric and Magnetospheric Research

Nakajima:

e First author paper ratio is 0.49.

e Strong synergy with ground-based measurements and satellite observation is observed.

e Promising development is observed in the ionosphere study by satellite, which has been not
so strong in Japan.

Baker:

The Division for lonospheric and Magnetospheric Research has accomplished a great deal within
the overall ISEE effort. The success of the ground-based measurement program is remarkable and
the leadership (both nationally and internationally) by Drs. Shiokawa and Hirahara is exemplary.
The involvement of Dr. Shiokawa, for example, in SCOSTEP and COSPAR programs helps give great
prominence to the ISEE initiative. It is especially important to see involvement in such projects as
EISCAT and other international programs.

The success of Japanese spacecraft missions (notably Arase) is a great complement to the ground-
based program. The |I-M programs are a central and highly visible component of the overall ISEE
success.

A question concerns spacecraft mission involvement: The past has shown great success in solar
spacecraft efforts between Japan and the U.S. Why have there not been more efforts to
undertake similar cooperative spacecraft programs between Japan and foreign space agencies for
magnetospheric or ionospheric research (in recent times)? This was, after all, quite successful for
the Geotail program, was it not?

Division for Meteorological and Atmospheric Research

Kamae:

Cross-disciplinary collaboration seems working extremely well.

Nakajima:

e First author paper ratio is 0.50.

e Strong instrument development and establishment of good networks of remote sensing
infrastructure are made in collaboration with JAXA, NIES and NICT.

e They cover suitably important studies of precipitation, cloud formation, atmospheric
dynamics and geochemistry.
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e Future planis suitable for utilizing future satellites, GOSAT-2, EarthCARE and others. Tradition
of strong hardware development by Matsumi lab should be succeeded by Prof. Mochida and
others.

e Future plan is suitable to inter-link studies of precipitation-cloud-CCN generation of cosmic
and pollution sources. Observation and modeling effort is encouraged in the TAHOPE-
PRECIP-T-PARCII campaign plan and others.

Division for Land-Ocean Ecosystem Research

Nakajima:

e  First author paper ratio is high as 1.1.

e  Ocean carbon cycle modeling and impact study of land precipitation are important subjects
for land-ocean ecosystem study. Collaboration with JAXA, JAMSTEC and RIHN is successful. |
see several good results such as a successful simulation of rapid diurnal SST change observed
by Himawari-8, permafrost degradation, water cycle change in Africa and so on.

e Impact on human dimension is important but very challenging, so that a clever design of
collaborative works between land and ocean groups is needed. In this regard, | feel a need
for more collaboration between land and ocean groups, such as understanding of water cycle
impact onto the ocean and land system using a same model framework.

Hu:

The ocean group is led by a seasoned scientist whose tool set (field collection, remote sensing,
stable isotopes) is sophisticated and who seems to have a good nose for both fundamental
science questions (e.g., eddies and phytoplankton productivity) and applied questions
particularly relevant to Asia (e.g., anthropogenic nutrient flux from Changjian River). His
presentation played an important role in convincing me that the group leaders have a vision,
changing my initial impression that each group was pursuing a hodgepodge of unrelated projects.

The terrestrial ecosystem group is pursuing innovative projects from the tropics to the Arctic.
They too are applying an impressive array of techniques, including eddy towers, isotopes, and
numerical simulations. The focus on the eastern Siberian boreal forests covers an important niche
— few people are working in that area, and the boreal forest is extremely important in the context
of global warming.
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Division for Chronological Research

Nakajima:

e First author paper ratio is 0.8.

e Strongtechnology development and effort to improve CHIME technology is observed; Future
plan is suitable.

e Good influx of Asian students is observed.

e Good support program of student experiment is observed. But, on the other hand, future
mechanism of earning budget for international users is needed.

Hu:

Major strengths of the geochronology group include their technical savvy. The group is are
pursuing a mix of projects led by themselves and those led by collaborators but in which they play
an indispensable role (e.g., not many people have access to an AMS machine or can run one).
The former gets them recognized as intellectual leaders, and the latter increases their research
productivity by being co-authors of group papers. The most successful scientists in paleoscience
typically have a good balance of both types of projects — finding this balance requires one to be
a strong individual scientist but also a team player. In the context of internationalization, this
group is well positioned to make significant contribution to ISEE.

The connections between the two subgroups of ecosystems and between the ecosystem and
geochronology groups could be improved. A few faculty hires in strategic areas and enhanced
discussions to explore common interests could go a long way address this issue. For example,
you could add a chemical oceanographer working on the transport and fate of organic matter
from terrestrial ecosystems to the ocean in the context of C cycling (I think the Grad School of
Environmental Studies at NU used to have a strong scholar in this area). The ecosystem group
may want to take advantage of the in-house *C expertise: e.g., what is the age distribution in
thawing permafrost soils, and what are the implications of this distribution for the carbon cycle
given the enormous amount of carbon in permafrost?

Center for International Collaborative Research

Gopalswamy:

Center for International Collaborative Research (CICR) has set ISEE in the international limelight
because of the large number of international projects currently undertaken that address
problems related to the global environment and the space-faring human society should be .
Therefore, it is an easy transition for ISEE to expand and enhance its international activities under
the International Joint Usage/Research Center that is being sought. ISEE of Nagoya University is
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highly sought out by international students and postdocs under SCOSTEP’s Visiting Scholar
Program, clearly demonstrating that there is a high demand from science communities inside
Japan and in many countries. It is worth noting that the CICR is already contributing significantly
to the objectives of ICSU bodies such as SCOSTEP and COSPAR.

There seems to be a heavy overlap between the ISEE Joint Research Programs and the activities
of the Center for International Collaborative Research. This can be identified and addressed to
boost the efficiency of research output. The collaborative research committee should be
constantly looking for new avenues for collaboration. For example, people involved in FERMI
gamma rays should consider combining FERMI solar gamma ray data with heliospheric data (IPS,
Wind/WAVES, STEREO Heliospheric Imager) in identifying the source particles. Similarly, Forbush
decrease from cosmic ray detectors can be combined with IPS observations to study the
interaction between cosmic rays and solar ejections.

Center for Integrated Data Science

Kamae:

Data science seems to offer the broadest common ground for all activities ISEE are involved. In
the future, importance of data analyses, numerical simulations, and computer-assisted inference
(aka Machine Learning) will only increase.

Training students in data science will benefit both ISEE and the students’ future career. Postdocs
can develop their expertise in this area and jump start into exciting business career too.

To attract students, ISEE can host a summer camp where they can learn science through data
analyses hands-on.

Gopalswamy:

The Center for Integrated Data Science is an important ISEE element that can promote national
and international collaboration by providing partially processed data that can be readily used by
the scientific community. The current collection of data sets can be expanded to include those
from all space and ground based assets that are administered by ISEE. For example, IPS data from
the heliospheric division should be included in the data base along with those from Nobeyama
radioheliograph and Hinode. It might be also beneficial to include data products from the
observatories such as Moshiri under CICR to be included in CDAS. Researchers should be able to
piece together all data from the Sun to Earth both from instruments and models. A clear data
use policy and a list of current projects can make sure that ISEE gets the credit and duplication of
research projects can be avoided.
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Center of Orbital and Suborbital Observations

Kamae:

The major goal of this center is to promote aircraft-based earth observations. There is an on-going
50-kg-class micro-satellite project (ChubuSat) and instrument development works for JAXA's
future satellite missions to study plasma around Earth and geospacer exploration (ARASE).
Possibility for other satellite/balloon missions are also explored

Insecurity in approval of satellite projects drive scientists to multiple investments which spread
out limited resources.

The committee recommends the director and members of this division begin dialogue and layout
a best strategy.

Nakajima:

e There is no equivalent research center of this scale in other research organization in Japan,
so their strong initiative is very important. Especially, research aircraft facility can be a good
platform of synergy among the wide spectrum researches in ISEE, i.e., cosmic ray,
atmosphere, ocean, ecosystem and others. Their geological location close to the Komaki
airport will be another advantage for them to have close collaboration with research aircraft
companies located at the airport. It will also improve the strength of Japanese research
community which does not have research aircraft, different from the situation of Europe, US,
China, Thailand and others.

e |t is obvious that one institution is difficult to have a large-scale research aircraft program,
so that a consortium may be formed among key institutions in Japan to share the task. |
recognize a strong airborne facility investment in Europe by the EU Copernicus program.

Gopalswamy:

The Center for Orbital and Suborbital Observations (COSO) is involved in many activities focused
mainly toward atmosphere/geospace. It may be worthwhile to consider involvement from all
divisions. In order enhance the visibility and increase the number of publications, the members
might consider attending SPIE meetings and publishing SPIE manuscripts.

Joint Research Programs

The Joint Research programs have had considerable success and the plans going forward look
sound. The ERC endorses this component of ISEE.
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