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1. How would you evaluate the research activities in this period?
(*) Excellent () Very Good () Good () Fair () Poor

Research activities in the Laboratory of Solid State Electronics at RIEC show achievements at the
highest level in the reporting period 2013 - 2018. The discovery of Suemitsu and Fukidome of
graphene growth on SiC deposited on silicon has paved the way towards using graphene, as a
material with extreme mobility and other advantageous properties, in the evolving “Beyond CMOS”
technology. Providing silicon as substrate offers the great advantage of using existing methodologies
for device fabrication. Other achievements are the development of operando spectromicroscopy
at synchrotron radiation beamlines to characterize electronic states and potential distribution at
semiconductor interfaces, including operating field effect transistors and other devices. The very high
level of research achievement is documents by a large number of publications, many of which were
published in prestigious journals such as Scientific Reports, Applied Physics Letters, Physical Review
B, Carbon, 2D Materials etc. . This track record is particularly impressive given the small number of

researchers in the group.

2. How would you evaluate the activities of the members in the laboratory for the academic societies?
(*) Excellent () Very Good () Good () Fair () Poor
Professors Suemitsu and Fukidome have been very active in academic societies, both nationally and
internationally. They have chaired chapters and divisions of the Japanese Society of Applied Physics,
have taken part in organizing international conferences, and have been active as reviewers and

associated editors of prestigious journals. Their work has been recognized by several awards.

3. How would you evaluate the contribution of the laboratory to society?
(*) Excellent () Very Good () Good () Fair () Poor
Professors Suemitsu and Fukidome have lectured at high schools to advanced students, and to
researchers in industry; they have also been active in dissemination of their work in the public media.
This part of their contribution to society is “very good”. However, their response to this question
(“contribution of the laboratory to society”) is a bit narrow. I believe that their contribution to society
is extremely important and "excellent” in the sense that the work on graphene epitaxy on SiC/Si may

have long term repercussions for information and communication technology across society.

4. How would you evaluate the lab’s level of funding?
(*) Excellent () Very Good () Good () Fair () Poor
The group have received, over the reporting period, a large number of grants, e.g. for epitaxial
growth of graphene, THz laser development, and last but not least for developing operando
spectromicroscopy. The NEDO project for commercialization of GFETS must also be mentioned here.
The two grants from industry are most important since they underline the importance of work at the
Laboratory of Solid State Electronics for industrial applications. Recently acquired funding relates
to operando spectromicroscopy of biological systems and the growth of stacks of 2D van der Waals

materials shows promise for exciting work.

12



1R/ \ AFAZERPY |

5. How would you evaluate the lab’s collaborative research, including international joint research and
collaborative education?
() Excellent (*) Very Good () Good () Fair () Poor
Several collaborations with groups and institutions across Japan are in place; cooperations with Prof.
Filimonov and other international researchers have led to joint publications. Efforts have been made

to involve foreign students, for example from Korea.

6. RIEC is one of Japan's “Joint usage/Research Center” or “Nation-wide Cooperative Research
Projects” institutes. How would you evaluate the achievements of work done under this framework?
(*) Excellent () Very Good () Good () Fair () Poor

Work performed under the Joint Usage scheme has led to several important collaborations, for
example with Sumitomo Electric Industries and ShinEtsu Chemicals, a clear sign that the group is
making excellent use of the scheme. These collaborations have also led to a large number of patents
being submitted, a healthy sign of the applied nature of their research and of important progress. An
industrial/academia/government alliance has emerged from the joint usage/Research Center. This
alliance has resulted in the continued funding of the SCOPE project for advanced device development
- an excellent benchmark for the successful work in the laboratory. The involvement of Prof.
Fukidome in defining and designing of equipment for the planned synchrotron radiation source to be
constructed on the campus of Tohoku University is a most important development, given his recent

successful work in operando spectromicroscopy.

7. Additional or overall comments
In summary, all aspects of work at the Laboratory of Solid State Electronics of RIEC demonstrate an
excellent level of scientific achievement. There is ample promise for continued successful work in the

future.
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