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Dr. Shigeo Maruyama is the distinguished Professor at the University of Tokyo, a faculty member of the
Department of Mechanical Engineering, School of Engineering and a Director of Collaborative Research
Organization for Micro and Nano Multifunctional Devices, which integrates and coordinate research
activities across all 9 Schools and Institutes at the University of Tokyo.

Professor Shigeo Maruyama has invented the Alcohol Catalytic Chemical Vapor Deposition (ACCVD)
technique for growth of high-purity single-walled carbon nanotubes (SWCNTs) at relatively low
temperature in 2002. Later, by ACCVD technique, he realized the vertically aligned growth of SWCNTs for
the first time in the world. These techniques and idea of adding controlled amount of oxygen are well
accepted in the field and widely applied. At the same time, he has been the leading researcher of
characterization methodology of SWCNTs such as resonant Raman spectroscopy, near infra-red
photoluminescence spectroscopy and absorption spectroscopy. Through these studies of growth and
characterization of SWCNTSs along with the unique studies of chemical reaction on metal clusters in mass
spectroscopy, he is well recognized as the most important successor of the legacy of late Professor Richard
E. Smalley, Nobel Laureate of Chemistry in 1996, at Rice University.

In parallel to those experimental works, he pioneered the molecular dynamics simulation of catalytic
growth of SWCNTs. Hundreds of simulation studies following his work have paved the theoretical
background of the nucleation and growth of SWCNT, and chirality (geometric structure) controlled growth
of SWCNT.

In research field of application of SWCNT, he has worked on growth of horizontally aligned SWCNTs on
crystal quartz substrate. His proposal of employing r-cut crystalline quartz is now recognized to be the
essential for such aligned growth. He also developed the full-length selective removal technique of metallic
SWCNTs in the array of grown SWCNTs, which is also an essential technique for the scaled up design of
field effect transistors (FET) using semiconductor SWCNT as channels. Another important application he
has developed are next generation solar cells such as organic and organic-inorganic Perovskite solar cells. A
film of high-quality SWCNTs is probed to be the practical flexible/foldable transparent-conductive
electrode through his EU-Japan international project, called IRENA. The demonstrated solar cells
employing the SWCNT films are remarkable for replacement of Indium-Tin-Oxide (ITO) in the early stage.
The unique flexible and foldable solar cells are proposed. However, recent design of SWCNTs fully
replacing and out-performing metal electrode as the transparent electrode extruding organic hole transport
layer has proved that SWCNT is not simply the replacement of ITO, but turned out to be the essential
material for practical cost efficient tandem solar cells. With the near-infra red transparent nature of
SWNCTs, it will be the only acceptable design of top cell of Perovskite-Silicon tandem solar cells with
power conversion efficiencies of above 30%.

Finally, his unique proposal of one-dimensional van der Waals hetero structure based on SWCNT
published in Science in 2020 is expected to be the land-mark of development of one-dimensional materials.
He has synthesized a new coaxial nanotube structure, in which mono- or few-layer hexagonal boron nitride
nanotube (BNNT) seamlessly wrapped around a SWCNTs. He further developed the 1D coating CVD of
transition metal dichalcogenide nanotubes (TMD-NT), such as MoS2 nanotubes. The 1D research field and

2D research field will be combined to the new physics and applications of low-dimensional materials.



Professor Shigeo Maruyama is the current co-chair of steering committee of Carbon Nanotube
conferences (International Conference on Science and Application of Nanotubes and Low-Dimensional
Materials) since 2016. His leadership is essential for the growing research field of low-dimensional
materials such as carbon nanotubes through annual international conferences. For 9 years, he was the
president of ‘The Fullerenes, Nanotubes and Graphene Research Society’ (FNTG) based in Japan, during
2011-2020. Because of the multi-disciplinary nature of the emerging material research, those activities are
combining researchers from chemistry, physics, and various engineering fields. The collaboration with
industries and society are also essential for the research society of emerging materials. He has co-organized
or contributed in the industry-society actives such as Nano-Carbon-Application Forum, Future Technology
Symposia of NBCI (Nanotechnology Business Creation Initiative), Graphene Consortium of NBCI, Four
University Nano-Micro fabrication consortium, and others.

He worked as a cross-appointment fellow for Advanced Industrial science and technology (AIST) in Japan
for 5 years during 2015-2020. And, he is working as the director of University-wide Collaborative Research
Organization for Micro and Nano Multifunctional Devices at the University of Tokyo since 2019. He is
now the research supervisor of JST-CREST research area, “Creation of Innovative Core Technologies for
Nano-enabled Thermal Management” since 2018. Combining all these multi-disciplinary research and
innovation activities, his main target is bridging the science and engineering research to industrial
innovations.

Along with the innovative research works on growth, characterization, and applications of SWCNTs,
Professor Shigeo Maruyama is well known as the pioneer of the unique interdisciplinary research field,
Nanoscale Thermal Engineering. He is the inventor of molecular dynamics simulations for nucleation,
phase interface phenomena, phase change phenomena, and phonon transport for thermo-fluid engineering
and material engineering filed. His multiscale simulations based on density functional theory (DFT) is
extended to molecular dynamics simulations and dynamics with Boltzmann equations, and continuum. This
concept is now a kind of common-sense in different engineering fields. Combined with the innovative
chemistry and physics with these engineering, he had made a strong bridge of the nano-science to the

industry level applications.
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1988-1989 Research Associate, School of Engineering, the University of Tokyo,
Studied heat transfer of turbulent and boiling fluid with Professor Masahiro Shoji

1989-1991 Visiting Scholar and Visiting Fellow, Department of Chemistry, Rice University, USA,

Studied the carbon, silicon, metal nanoclusters with Professor Richard E. Smalley

1991-1993 Lecturer, School of Engineering, the University of Tokyo,

Synthesis and molecular dynamics simulation of fullerene

1993-2004 Associate Professor, School of Engineering, the University of Tokyo,

CVD synthesis of single-walled CNT and MD simulation of its formation mechanism

2004-2014 Professor, School of Engineering, the University of Tokyo,
CVD synthesis, photoluminescence, heat transfer of SWCNT; metal cluster; field effect
transistors (FET) and solar cells using SWCNT.

2014-present Distinguished Professor, School of Engineering, the University of Tokyo,
CVD synthesis of SWCNT and graphene; solar cells using SWCNT and graphene

Synthesis and application of one-dimensional hetero-nanotubes

2015-2020  Cross-Appointed Fellow, Energy NanoEngineering Lab., National Institute of Advanced
Industrial Science and Technology (AIST), Perovskite solar cell using nanocarbon

materials.

2019-present Director, Collaborative Research Organization for Micro and Nano Multifunctional

Devices, UTokyo
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2019, Fellow of the Royal Society of Chemistry (FRSC)

2008, Chemical Physics Letters Most Cited Paper 2003-2007 Award (Elsevier)

2007, Fellow, The Japan Society of Mechanical Engineers

2006, Thermal Engineering Contribution Award, The Japan Society of Mechanical Engineers

2004, Gold Medal, Tokyo Technology Forum 21, for the “development of ACCVD synthesis of
SWCNT”

Others Activities

2011-2020, President of The Fullerenes, Nanotubes and Graphene Research Society, Japan

2014-present, Steering Committee Co-Chair of International Conferences on Science and Application

of Nanotubes and Low-Dimensional Materials (NT conference series)

2018-present, Research Supervisor of JST Creation of Innovative Core Technologies (CREST) project,

Research Area: Creation of Innovative Core Technologies for Nano-enabled Thermal Management.



