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Chalmers University of Technology
Nanofabrication Laboratory
The Nanofabrication Laboratory is a clean room facility for research and
development in micro and nanotechnology. Here you will find a wide range of
equipment for developing and testing new ideas on a micro and nano scale.
The laboratory is part of the national research infrastructure Myfab, which is
hosted by Chalmers University of Technology and consist of the four major
cleanroom facilities in Sweden. The Nanofabrication Laboratory at Chalmers is
the national node for nanolithography, which is a method for producing patterns
in the nanometer scale. Chalmers’ expertise and extensive experience in
nanolithography forms the basis for two strategic areas: microwave electronics
and photonics, and quantum components. Here you have a complete laboratory
fitted out to perform all the steps from material growth to components and
circuits.
The laboratory is open to both internal and external academic and commercial
stakeholders. There are staff who train new users, even those with no prior
knowledge, to use the equipment and in fabrication methods. The staff can also
perform commissions for customers who lack their own staff or the opportunity
to work in a clean room.
Director of the research infrastructure: Peter Modh
Website: Nanofabrication Lab
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Chalmers Power Central
Chalmers Power central is an advanced energy research facility based at the
Johanneberg campus. Cutting edge research in combustion, gasification, gas
cleaning, carbon capture, energy storage and material science is carried out
here in a large-scale facility along with pilot scale units. The Power central also
supplies the campus with electricity, heating, cooling and compressed air.
The Power central attracts users from around the world. In the open collaboration concerning this unique facility, researchers, industry and the public
sector are engaged in efforts to contribute to a sustainable, climate-neutral
future. Based on thorough intelligence analysis, operations are steered towards
the most relevant research questions and the equipment is being continuously
updated accordingly.
The Power central is a joint project between Akademiska hus (property company), Chalmers University of Technology and Göteborg energi (utility company).
The Division of Energy Technology at Chalmers coordinates the experimental
work that runs together with the operation of a large-scale boiler. The resource
is open to all researchers at Chalmers after they have undergone a safety course
and been granted access by Akademiska hus.
Director of the research infrastructure: Klas Andersson
Website: Chalmers Power Central
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Chalmers Materials Analysis Laboratory
Chalmers Materials Analysis Laboratory, CMAL, is an experimental infrastructure for advanced materials research and characterization. It is open
to scientists at Chalmers University of Technology and also users from all
universities as well as industries, institutes and the society. The purpose is to
provide analysis capabilities in a broad spectrum. The laboratory is equipped
with cutting-edge instruments and also with equipment suitable for routine
analysis of a wide range of materials.
CMAL provides a meeting place and contributes to increased interaction and
exchange of ideas across disciplinary boundaries and between university and
society. The laboratory staff works closely together with experienced users to
provide guidance to new users and to ensure that the equipment is kept in a
good condition.
The laboratory has world class
equipment for structural characterization. There is, for example,
a combination of world class
electron microscopes including
state-of-the-art high-resolution
electron microscopes for quantitative imaging, diffraction
and spectroscopy and where we
also can perform in-situ studies.
Moreover, the lab features a state-of-the-art SAXS instrument, a
Raman- and an FTIR microscope
and spectrometer, as well as a
confocal scanning laser microscope. We also have equipment
for optical spectroscopy, surface
analysis and chemical characterization, as well as equipment for
sample preparation.
Director of the research infrastructure: Anders Kvist
Website: CMAL
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Linköping University
Ångströmhuset - electron microscopy
Ångströmhuset is a state of the art dedicated environment for high resolution
electron microscopy in materials science. Built in 2011, it is one of the world’s
sharpest single electron microscopes equipped with the latest generation of
optical components, which are able to correct aberrations and improve the
performance of the microscope. Consequently, the microscope is capable of
resolving materials structures to about 60 picometer, which is below the atomic
level, with simultaneous acquisition of spatially resolved spectroscopy, which
allows for atomic level identification of elements and chemical bonds.
The research which is undertaken in Ångströmhuset covers all the materials
science disciplines in Linköping including semiconductor materials, hard
coatings, polymer based electronics and metamaterials. Recently, the emphasis
is on new 2D materials for energy storage. As is the case for most advanced
microscopy environments today, the microscopes are increasingly adopting
methods for in situ and in operando experiments, as miniature versions of large
scale laboratories moves inside the microscope. As opposed to static observations and measurements, this enables researchers to manipulate materials while
simultaneously observing the reactions as they occur.
The microscope was commissioned on a generous donation from the Knut and
Alice Wallenberg foundation and due to the significance of the facility, it has
received national infrastructure recognition from the Swedish Foundation for
Strategic research.
Link to web site: https://liu.se/en/research/angstromhuset-electron-microscopy
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Center for medical image science and visualization
Center for medical image science and visualization, CMIV, is a multidisciplinary research center within Linköping University. CMIV, placed at the university
hospital, conducts focused front-line research within multidisciplinary projects
providing solutions to tomorrow’s clinical issues. The mission is to develop
future methods and tools for image analysis and visualization with applications
in health care and medical research.
The CMIV foundation is the collaboration between university, health care and
industry with focus on bringing technology and medicine together to create patient values. Each part brings in important knowledge that is otherwise lacking.
The center is located at Linköping University Hospital adjacent to the radiology
department allowing tight collaboration and patient focus.
Some of the most prominent research projects at CMIV are focused on 4D
flow in the cardiovascular system, liver disorders, neurological disorders as
narcolepsy and depression, digital pathology and whole body measurements of
fat and muscles.
CMIV is often involved in national research initiatives and is now starting up
a national arena for research and innovation on analytic image-based diagnostics. Analytic Imaging Diagnostic Arena (AIDA) is a cross-disciplinary and
cross-sectorial collaboration aiming for large-scale usefulness from Artificial
Intelligence (AI) in healthcare.
Link to web site: https://liu.se/cmiv
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The Norrköping Decision Arena
The Norrköping Decision Arena draws on recent research and development in
interactive visualization. Instead of linear presentations or written information,
the use of this visualization platform enables the illustration, comparison and
discussion of various types of data. All participants can simultaneously show
several types of information to facilitate dialogues on data interpretation as
well as policies and measures.
Meetings where participants are looking at one person’s presentation are not
effective in, for example, urban planning and crisis management, in which
different scenarios and actions need to be easily compared. The Norrköping
Decision Arena responds thus to a need for greater interactivity.
The facility is a result of research in interactive visualization and participatory
research. A system of nine projectors and novel data software allows up to ten
participants simultaneously to connect their computers, smartphones or tablets
to display information on a cylindrical screen, which is six meter in diameter.
Data, graphics and simulations can easily be moved back and forth on the
screen wall.
The Arena is developed by researchers at the Centre for Climate Science and
Policy Research, Environmental Change and C-Research at Linköping University in cooperation with SMHI.
Link to web site: https://liu.se/en/research/the-norrkoping-decision-arena#site-header
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Lund University
LP3 – Lund Protein Production Platform
Lund Protein Production Platform, LP3, is a cross-faculty facility for protein
production, purification and crystallization, primarily directed at academic
research groups based at Lund University.
LP3 is an intellectual hub for exchange of scientific ideas and for dissemination
and assimilation of new methodologies for protein production, purification
and analysis. LP3 enables users to carry out a wide variety of robot-assisted
crystallization experiments. The success rate of initial crystallization trials is
maximized by sampling many hundreds of conditions using minimal sample
volumes. Proteins are produced on demand and in quantities sufficient to allow
researchers to address their specific questions. LP3 and the crystallization facility can help with almost any aspect of the production of recombinant proteins
and their crystallization.
LP3 is one of several protein production facilities in Sweden that form the
Protein Production Network Sweden (PPNS).
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Humanities Lab
The Humanities Lab is an interdisciplinary department for research technology
and training at the Faculties of Humanities and Theology. The activities carried
out at the lab are centered around the humanities with research targeting issues
of communication, culture, cognition and learning. Many projects are conducted in collaboration with the social sciences, medicine, the natural sciences,
engineering as well as e-Science. With its vibrant and dynamic environment,
the lab enables scholars to combine traditional and novel methods, and to
interact with other disciplines in order to meet the scientific challenges ahead to
understand, explain and improve the human condition.
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Stockholm University
IB/RV Oden, icebreaker
The polar classed Oden is designed as a combined escort icebreaker and research vessel. In the course of time, Oden has been upgraded and fitted out with
advanced scientific equipment and at present the vessel is one of the leading
research platforms in the polar oceans.
Oden’s extensive flexibility, with research containers, scienti¬fic laboratories,
and deep ocean winches, enables researchers in many different disciplines
to use the vessel based on their particular needs. The vessel has been used
with great success in marine geology, oceanography, ecological research, and
atmospheric research in the Arctic and Antarctica.
http://www.sjofartsverket.se/en/Maritime-services/Winter-Navigation/Our-Icebreakers/Research-VesselIcebreaker-Oden/
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DESIREE, double ion storage ring
This facility consists of a main instrument with a cryogenic double electrostatic
ion storage ring with one common ion-beams merging section and a standalone
beam line for single pass experiments. Positive and negative ions of atoms,
molecules and clusters may be internally cooled through trapping and storing.
http://www.atom.fysik.su.se/index.php/research/experimental-group/desiree
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The Swedish 1-m Solar Telescope
The Institute for Solar Physics is a national research infrastructure under the
Swedish Research Council. It is managed as an independent institute associated
with Stockholm University through its Department of Astronomy.
The institute operates the Swedish 1-meter Solar Telescope (SST) on La Palma,
currently the most highly resolving solar telescope in the world. The front lens
of the SST has a diameter of just under 1 meter, making it the largest optical
solar telescope in Europe and the second in the world, after the McMath-Pierce
telescope in Arizona, USA. Located on the best known site for solar telescopes
in the world, it can see details as small as 70 km on the solar surface. This
requires the use of a so-called adaptive mirror that corrects for the blurring
caused by the Earth’s atmosphere 1000 times per second. The SST is the first
solar telescope that is designed for use with such a mirror.
http://www.isf.astro.su.se/NatureNov2002/telescope_eng.html
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Umeå University
NMR Facility and national “NMR for Life” research infrastructure at
UMU
The KBC Core facility NMR provides access to state-of-the-art NMR equipment and expertise for all researchers in the KBC and Campus environment.
This infrastructure is part of the national infrastructure “NMR for Life” (www.
nmrforlife), funded by KAW (2013-2020) and ScilifeLab (2016, 2017- under
review, very good evaluation) and operated by the Swedish NMR centre at the
University of Gothenburg and at Umeå University. As part of “NMR for Life”
the infrastructure grants access to academic and industrial researchers across
Sweden.
Users have access to the most powerful liquid and solid-state NMR infrastructure in the country with instruments at 850, 600, 500 and 400 MHz, respectively. High-field instruments are equipped for biomolecular solution NMR,
robotic sample preparation and high-throughput metabolomics of bio-fluids.
This facility offers nationwide unique solid-state NMR at 850 and 500 MHz
for studies of membrane proteins & amyloid fibrils, metabolomics on intact
tissues but also bio-fluids, environmental NMR and fragment-based screening
as national support for CBCS.
The KBC Core Facility operates all NMR instruments available on campus,
and serves a large user group from UMU, SLU and companies. Local users
span a remarkably wide range of fields, such as materials science, chemical
biology and organic synthesis, structural biology, plant- and environmental
sciences, biogeochemistry and medical metabolomics. Local researchers profit
strongly from the facility’s status as national infrastructure.

14

MIRAI Seminar Sweden 2017

The Strategic Environmental Archaeology Database (SEAD)
SEAD is an open access, multi-disciplinary national research data infrastructure for the storage, management and analysis of empirical data on past
human activity, long-term environmental and climate change. It consists of a
geodatabase, desktop data management software, online peer-review system,
and web and desktop data interrogation and extraction tools, and the staff to
maintain and support these. Raw and support data for over 40 analysis methods
are currently catered for, from fossil insect analysis to isotope geochemistry
along with extensive archaeological and biological metadata, dating evidence
and modern reference data. The system facilitates the analysis and visualisation
of data on past climates, environments and human impacts, and forms part
of an international network of research data infrastructure for archaeology
and Quaternary palaeoecology. New data are continually being entered, new
analysis methods and new data managements and visualization tools added.
SEAD is hosted in Umeå by the Environmental Archaeology Lab (MAL)
with IT development and support from HUMlab and ITS. It is a collaboration
between archaeological laboratories at Lund, Stockholm and Uppsala universities along with international R&D partners. Stakeholder interaction is provided
by Västerbotten County Administrative Board, the National Heritage Board and
archaeological consultancy units.
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SHARE
SHARE is a multidisciplinary, cross-national and longitudinal survey measuring the combined health, economic and social living conditions of persons
aged 50 and over.
SHARE stands for Survey of Health Ageing and Retirement in Europe. One of
its key objectives is to facilitate comparative analyses of ageing and its consequences in countries with different welfare regimes. Containing anonymised
longitudinal and cross-sectional data on more than 100 000 individuals over the
age of 50 in 20 countries, SHARE is a major infrastructural resource for ageing
research in Europe and throughout the world.
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University of Gothenburg
Sven Lovén Centre for Marine Infrastructures
Sven Lovén Centre for Marine Infrastructure at the University of Gothenburg
offers a comprehensive marine infrastructure, with several research vessels and
smaller boats as well as two stations for research and education. The staff are
experienced to assist in a wide range of areas within research and education.
Schools and the public are also welcome to visit.
The stations are located in unique environments on the west coast of Sweden:
Kristineberg by the Gullmar fjord and Tjärnö by the Koster fjord.
A new ship for research and education - New R/V Skagerak – is on its way. It
is planned for to be operational in 2017. The new vessel will be 49 metres long
and 11 metres wide. It will have a crew of 5 and be able to accommodate 16
researchers and students.
Link: http://loven.gu.se/english/?languageId=100001&disableRedirect=true&returnUrl=http%3A%2F%2Floven.gu.se%2F
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Swedish Rock Art Research Archives
is a national archive for rock art documentation and research at the University
of Gothenburg.
The Swedish Rock Art Research Archive makes contemporary and historic
rock art documentation available for research. This includes a digital research
archive as well as a public archive for original documentation resulting from a
thorough surveying and registering of rock art documentation in more than 80
official and private archives.
Link: http://www.shfa.se/?lang=en-GB
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Swedish NMR Centre
The Swedish NMR Centre is a National and International infrastructure
offering access to one of the best NMR labs in Europe. NMR stands for nuclear
magnetic resonance, and it is used to explore the structure and composition
of a molecule, among other things. Researchers come to the Swedish NMR
Centre to use NMR spectroscopy to study everything from protein structures to
various material properties and biomarkers in blood.
The centre provides state-of-the-art NMR instrumentation and methodology,
specifically within:
• Structural biology
• Metabolomics
• Chemical biology and small molecule NMR
• Diffusion, microimaging and MAS NMR
Link: http://nmr.gu.se/english/?languageId=100001&disableRedirect=true&returnUrl=http%3A%2F%2Fnmr.gu.se%2F
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Uppsala University
Ångström Laboratory
Ångström Laboratory is one of Europe’s most advanced laboratories for
materials research, eg. the MSL analysis laboratory. Here you will also find
Scandinavias largest cleanroom. High quality research is carried out in physics,
information technology, chemistry, mathematics and materials science.
At Ångström Laboratory you also find:
•

ÅNGSTRÖM WORKSHOP
The largest and most modern university mechanical workshop in SwedenRead more at: www.physics.uu.se/research/angstrom-workshop/

•

THE FREIA LABORATORY
A facility for research and development of new accelerators and instrumentation for accelerator based research.
Read more at: www.physics.uu.se/research/freia-lab/

•

ÅNGSTRÖM MICROSTRUCTURE LABORATORY (MSL)
MSL is Uppsala University’s node in Myfab, a distributed national research
infrastructure for cleanroom based research and development in microtechnology, nanoscience and materials research.
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UPPMAX (Uppsala Multidisciplinary Center for Advanced Computational
Science)
UPPMAX is Uppsala University’s resource of high-performance computers,
large-scale storage and know-how of high-performance computing (HPC). It is
one of the six centra in the national metacenter Swedish National Infrastructure
for Computing (SNIC).
UPPMAX is also part of the SweGrid national grid. Funding comes from
SNIC, the Faculty of Science and Technology, and the Faculties of Medicine
and Pharmacy.
UPPMAX hosts research projects in many different fields. Below you´ll find
some examples of diverse research fields at UPPMAX:
• Ancient human genomes
• Used nuclear fuel decay heat
• Ecological adaptations of the Atlantic herring when the species expanded
to the brackish waters of the Baltic Sea
UPPMAX resources were used for a PNAS publication on the tetraploid
Capsella bursa-pastoris.
Read more at: www.uppmax.uu.se/
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The Swedish National Seismic Network (SNSN)
The SNSN was founded 1904 and currently consists of 65 modern broadband
seismic stations spread across Sweden. All stations are connected to a central
computer in Uppsala via dial-up modem or internet.
The main purpose of the seismic network is to collect seismic data from
Swedish earthquakes (about 500-700 quakes per year), as well as from larger
earthquakes outside Sweden.
Information services is an important part of SNSNs operations, which includes
automatic risk assessment of large global events to Swedish crisis management
authorities, contacts with the authorities, information to media and the public
and outreach to schools.
The instruments are mostly Güralp 3T, one-third 120 s and two-thirds 30 s,
with Güralp digitizers sampling at 100 Hz. The sensors have unusually high
gain, mostly 2x10,000 V/m/s, in order to facilitate detection of microearthquakes in the regional size network.
With an average station spacing of 66 km, the SNSN is complete to magnitude
0.5 within the network. The SNSN exports real-time data from 10 stations to
ORFEUS and additional real-time data from stations along the borders to the
Danish, Finnish and Norwegian seismic networks.
Read more at www.snsn.se/network/
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Swedish University Collaborations
MAX IV
At MAX IV researchers can examine atomic and molecular structures with
several different technologies that provides opportunities to make new discoveries in fields such as materials, life science and the environment. The MAX IV
facility is a new type of synchrotron based on technology and scientific theories
that have been developed at the Lund-based MAX-lab since the early 1980s.
MAX-lab was the forerunner with the MAX I, II and III accelerators. At MAX
IV there are three accelerators – a linear accelerator and two storage rings. The
large ring has a circumference of 528 metres, comparable with the Coliseum
in Rome. The linear accelerator increases the velocity of electrons almost
to the speed of light. The electrons are then directed into the storage rings,
where magnets bend their path. In this bending process, the electrons emit
synchrotron light, which is an extremely intense light spanning wavelengths
from ultraviolet to hard X-rays. The light is directed to the research stations
through special beamlines, which is where experiments are conducted.
Overall, the MAX IV facility consists of some 20 buildings occupying an area
of approx. 50,000 m2. It is estimated that more than 2000 researchers from
around the world will visit MAX IV each year to conduct experiments at the
facility. About 250 people will work at the facility when it is fully developed.
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SciLifeLab
Science for Life Laboratory (SciLifeLab) is a national center for molecular
biosciences that focuses on health and environmental research. The center
combines frontline technical expertise with advanced knowledge of translational medicine and molecular bioscience. SciLifeLab is a national resource and
a collaboration between four universities: Karolinska Institutet, KTH Royal
Institute of Technology, Stockholm University and Uppsala University.
Researchers from all over Sweden can use both the technology and the knowhow that is present at SciLifeLab.
Users of technologies and expertise provided by SciLifeLab are found within
academia, industry, authorities and healthcare. SciLifeLab also encourages
partnerships and mediates collaborations between actors in the life science
sector.
•
•
•
•
•
•

The infrastructure at SciLifeLab includes state-of-the-art technologies for
high-throughput molecular biosciences.
SciLifeLab is a joint effort between four Swedish universities, but serves as
a national resource for all of Sweden.
SciLifeLab was established in 2010, with support from the Swedish
government.
The government entrusted SciLifeLab with the assignment to be a national
resource 2013.
SciLifeLab is situated at two nodes: Stockholm and Uppsala.
More than 200 research groups are associated with the center.

https://www.scilifelab.se/
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CEM4MAT
is an initiative from the electron microscopy (EM) facilities in the Stockholm-Uppsala region in Sweden to build up a regional platform to make the
Transmission Electron Microscopy (TEM) based research infrastructure
accessible and transparent for external and internal users. The four nodes of
CEM4MAT, specialised in Materials Sciences, are Uppsala University, Stockholm University, KTH Royal Institute of Technology and Swerea KIMAB.
The goals are to:
• enthuse more researchers to use TEM techniques which best fit their needs,
either standard or state-of-the-art TEM
• coordinate master and PhD courses between KTH, SU, and UU
• train and provide specialist supports to both new and more experienced
TEM users
• exchange experiences and knowledge between the various facilities and the
surrounding community.
http://cem4mat.se/

25

MIRAI Seminar Sweden 2017

Hiroshima University
Amphibian Research Center
The predecessor of Amphibian Research Center, Institute of Amphibian
Biology, was originally established in 1967 as part of the Department of
Biology. Since then, the institute has made significant contribution in the field
of taxonomy, ecology, genetics, physiology, evolutionary biology, and developmental biology, using a variety of anuran and urodele species. The institute has
also contributed a lot to science education; approximately 700 people visit the
institute to see living amphibians (more than 60 species, 30,000 animals) and
hear lectures every year.
In 2016, Hiroshima University has reorganized this institute as Amphibian
Research Center (ARC) for its further development. The ARC has divisions of
bioresource science, development, and evolution/diversity. The objectives of
the mission are to perform leading-edge studies on development, regeneration,
evolution and genetic diseases, and to develop useful resources with the international collaborative network. The resource targets include Xenopus tropicalis,
X. laevis and other amphibians useful for molecular biology studies. We are
collecting, maintaining and distributing living resources including inbred wild
type strains and genetically manipulated strains, and non-living resources such
as nucleic acid materials and genome information. We are also performing
dissemination activities, such as technical seminars for genome editing and
transgenesis, to promote amphibian research.
Webpage
http://home.hiroshima-u.ac.jp/amphibia/main/InstAmphBiol/Home_en.html

♂

♀
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The Hiroshima synchrotron radiation center
The Hiroshima synchrotron radiation center is the only one synchrotron
radiation facility attached to a national university in Japan. It was established in
1996, as part of the academic policies of the Japanese government. A compact
700 MeV electron-storage ring, called HiSOR (this whole center is often
referred to as HiSOR), produces synchrotron radiation in the ultraviolet and
soft x-ray range. The photon energy range is suitable to study electronic states
(energy-band dispersion, Fermi surface shape, spin polarization, many-body
interactions) in solids. As described below, circular dichroism in the vacuum
ultraviolet region is very useful for the structural study of biomolecules in
solution. The mission of the center is, therefore, to promote advanced research
in the field of condensed matter physics using synchrotron radiation in the
ultraviolet and soft x-ray range, as well as to develop human resources.
In 2010, the center was authorized as a “Joint Usage / Research Center” by the
Ministry of Education, Culture, Sports, Science and Technology (MEXT). As a
result of extensive research activities in collaboration with researchers from inside and outside of Japan, the center was graded “A” in the term-end evaluation
in 2015 by the MEXT. In 2016, the authorization as the Joint Usage / Research
Center was extended for the next 6 years.
Webpage
http://www.hsrc.hiroshima-u.ac.jp/english/index.html
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Nagoya University
High Voltage Electron Microscope Laboratory
Nagoya University installed the nation’s first 50,000-volt electron microscope
in Faculty of Science in 1965. This was followed by the introduction of a 1
million-volt electron microscope to Faculty of Engineering in 1972, and a 1.25
million-volt ultra-high voltage electron microscope in 1982.
The technologies gained during development of the first electron microscope
triggered subsequent research and development of ultra-high voltage electron
microscopes. This culminated in a Japanese manufactured electron microscope
being adopted overseas. Research of ultra-high voltage electron microscopes
continues to flourish today.
The research of ultra-high voltage electron microscopes conducted at Nagoya
University is applied to a wide range of fields and also includes joint development of new equipment with institutions involved in applied research and
development of equipment. Equipped with scanning functionality in addition
to its high penetration power and detection efficiency, the ultra-high voltage
electron microscope installed in 1982 offered the ability to observe amorphous
specimens without irradiation damage, as well as the analysis of localized areas
of specimens. The device has attracted attention worldwide, as it offers functions not available with conventional equipment.
Sharing the equipment among all universities
has produced prodigious results, enabling
Nagoya University to play a key role in the
Tokai area. A reaction science ultra-high voltage
STEM has now been added, and it is expected
to dramatically enhance the role played by the
university as a next-generation nanomaterial
analysis center.
The facility is operated as a joint annex to the
research center of Nagoya University Institute of
Materials and Systems for Sustainability.
http://hvem.nagoya-microscopy.jp/en/index.html
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Sophia University
Semiconductor Research Laboratory
This laboratory is dedicated to the research exploring a leading edge LED
technology. Professor Katsumi Kishino of Sophia University has successfully
developed the method to control light emission in the visible spectrum by developing a nitride semiconductor (indium gallium nitride (InGaN)-based) LED
using nanocolumns (columnar nanocrystals). The research has come closer to
developing evolutionary devices such as brighter, more energy-efficient LED
displays and ultra-compact full-color laser projectors.
Indium gallium nitride (InGaN) is used to make the light-emitting layer for
emitting light in the visible spectrum. However, when the emission wavelength
is extended from blue light to green light, then from green light to red, after
that the light becomes darker and invisible to the human eye. When the indium
content is increased, the wavelength becomes longer. This induces strain and
defects in the crystal due to the difference in the lattice constant, which causes
the light emission efficiency to drop. On the other hand, the operating current
of a semiconductor laser increases rapidly as wavelengths become longer.
Development of materials to solve the problem is urgently needed.
A nanocolumn is an extremely small needle-shaped GaN-based semiconductor
with diameters ranging from several tens of nanometers to several hundreds
of nanometers. The new technology positions the nanocolumns for use as
LEDs. These techniques will enable crystals that emit light in various colors by
simply changing
the diameter of
the columns which
will also integrate
nanocolumn
LEDs of the three
primary colors into
a single chip.
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The University of Tokyo

SPring-8 BL07LSU
In 2006 the University of Tokyo established the “Synchrotron Radiation Research
Organization (SRRO)” in order to accelerate cutting-edge science and technology in
materials science and life science with the use of high-brilliance synchrotron radiation
(SR) light for collaborative researches together with researchers from industry and
overseas. The SRRO was restructured in 2016 to merge the two research fields through
the systematic activities and create a new science by the synergy effect.
In 2009, the SRRO constructed the world highest level SR beamline, the University-of-Tokyo High-brilliance Synchrotron Soft X-ray Outstation Beamline BL07LSU,
at SPring-8. The scientific aim or goal is to promote advanced spectroscopy for solid
state and soft (including bio) materials. The beamline is equipped with the world’s only
segmented cross-type Figure-8 undulator (25 m long) and has the optical performance
of (i) hν=250-2000 eV, (ii) spot-size of < 10 micron (70 nm with a zoneplate), (iii) high
resolution (E/ΔE >10,000), (iv) high-flux (> 1012 photon/s/0.01%bandwidth), (v) variable
polarization (linear, circular), and (vi) the fast-continuous-polarization switching.
There are currently three stationary endstations: time-resolved soft X-ray spectroscopy,
3D-scanning photoelectron microscope (3D nano-ESCA) and ultrahigh resolution soft
X-ray emission spectroscopy, along with a free port station for users who bring their
own experimental apparatus, such as ambient pressure photoemission spectroscopy and
soft X-ray diffraction. Users have produced significant results in abundance, especially
the opedando results on fuel cells, lithium ion batteries, solar cells, various catalysis,
and novel electric devices using atomic sheets of graphene, MoS2 etc.
The SRRO has its own PAC (proposal assessment committee) independent of SPring-8
PAC, and receives about 30 proposals including those from overseas users. The
acceptance ratio at the University-of-Tokyo beamline BL07LSU is about 60%, which is
more competitive than that for all SPring-8 beamlines (nearly 80 %). In 2015, the SRRO
celebrated its tenth anniversary by holding a symposium and inviting Prof. Anders
Nilson of Stockholm University as a plenary speaker. This year several professors from
Sweden visited the BL07LSU to exchange the idea of international collaboration.
URL: http://www.issp.u-tokyo.ac.jp/labs/sor/index_e.htm
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The Tokyo Institute of Technology
TSUBAME
To advance science by computational modeling and simulations, a large-scale
supercomputer TSUBAME (Tokyo-tech Supercomputer and UBiquitously
Accessible Mass-storage Environment) was deployed at the Tokyo Institute of
Technology (Tokyo Tech), Global Scientific Information and Computing Center
(GSIC) in 2006, and has been providing computing and storage resources for
research at Tokyo Tech. The machine is also available to many projects at other
research institutes and industries.
TSUBAME3.0, the next-generation supercomputer which started operation in
August 2017, can achieve 14.110 GFLOPS per watt, by which it ranks 1st in the
Green500 list (Ranking of the most energy efficient supercomputers) of June
2017, making it the most energy-efficient supercomputer in the world.
The theoretical performance of the TSUBAME3.0 is 47.2 petaflops in 16-bit
half precision mode or above, and once the new TSUBAME3.0 is operating
alongside the current TSUBAME2.5, Tokyo Tech GSIC will be able to provide
a total computation performance of 64.3 petaflops in the half precision mode or
above, making it the largest supercomputer center in Japan.
The majority of scientific calculation requires 64-bit double precision, however,
artificial intelligence (AI) and Big Data processing can be performed in 16-bit
half precision, and the TSUBAME3.0 is expected to be widely used in these
fields, where demand is continuing to increase.
http://www.gsic.titech.ac.jp/en
http://www.titech.ac.jp/english/news/2017/037534.html
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Japanese National Facilities

J-PARC
J-PARC is a multi-purpose research facility engaged in cutting-edge research
in a variety of fields. Its research is carried out using world-class high-intensity
proton accelerators built by the High Energy Accelerator Research Organization and the Japan Atomic Energy Agency. In a wide range of research
fields - including materials and life sciences, elementary particles and nuclear
physics- we aim to contribute broadly to humankind by promoting diverse
research and developments from basic science to industrial applications. We
achieve this goal by offering highest flux of secondary beams, e.g. neutrons,
muons, neutrinos, K-mesons and other secondary particles, to many users not
only from Japan but also from all over the world.
Since J-PARC began its operations in 2008, we have steadily increased beam
intensities, enhanced the capability of facilities, and achieved a variety of
results. Typical examples of research include: elucidation of the neutrino oscillation phenomenon in the area of elementary particle physics; and discovery
of new superconductivity phase, elucidation of function in biological materials,
and development of new materials for industrial applications in the area of
materials and life sciences research. I hope to further develop these lines of
research, and contribute to the solution of mysteries surrounding the origin of
the cosmos, matter and life.
ESS and J-PARC are already collaborating in many ways. We hope that we
can explore the frontier of neutron science together using the highest flux of
neutrons at both ends.
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SPring-SACLA
In 1997, SPring-8 was inaugurated as one of three large-scale third-generation
synchrotron radiation (SR) facilities at the time, together with ESRF in France
and APS in the US. SPring-8 covers a wide variety of fields of hard X-ray
science that use methodologies such as scattering/diffraction, spectroscopy,
and imaging. The circumference of the storage ring is 1,436 m, which was
the longest among SR storage rings until PETRA at DESY was converted
from a high-energy physics machine to an SR facility. The wide circumference of SPring-8 allows us to allocate up to 62 beamlines around the ring,
57 of which have already been installed. Operating with electron beams of 8
GeV energy, SPring-8 can provide extremely high energy X-rays, up to 300
keV. The SPring-8 storage ring has 4 long straight sections accommodating
insertion devices nearly 30-m long. In-vacuum undulators have been selected
as the standard insertion device for hard X-rays. Some of the beamlines have
end-stations far away from the source points (for example, two end stations are
200 m distant and one is 1,000 m distant from the source points). These long
beamlines are extensively used for the development of X-ray coherence-related
applications and ultra-small-angle X-ray scattering.
The in-vacuum undulator technology and C-band high-gradient accelerator
technology have enabled the development of a “compact” SASE X-ray free
electron laser (XFEL), later known as SACLA. SACLA was inaugurated in
2012 as the world’s second X-ray free electron laser, following LCLS. New
ways of scientific exploration are under development at the SPring-8 site,
exploiting the synergistic combination of SR and XFEL.
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SPring-JASRI
SPring-8 is a large synchrotron radiation facility which delivers the most
powerful synchrotron radiation currently available. Consisting of narrow,
powerful beams of electromagnetic radiation, synchrotron radiation is produced
when electron beams, accelerated to nearly the speed of light, are forced to
travel in a curved path by a magnetic field. The research conducted at SPring-8,
located in Harima Science Park City, Hyogo Prefecture, Japan, includes nanotechnology, biotechnology and industrial applications. The name ”SPring-8” is
derived from ”Super Photon ring-8 GeV” (8 GeV, or 8 giga electron volts, being
the power output of the ring). This also means “Solving Problems Ring 8 GeV”.
SPring-8 was opened in 1997 to industrial, academic and government users,
domestic and international. Any user whose application is accepted may use the
facility. SPring-8 is owned and managed by RIKEN, and the Japan Synchrotron
Radiation Research Institute (JASRI) is commissioned by RIKEN to operate
and maintain the facility. In accordance with the ”Law for the Promotion of
Public Utilization of the Specific Advanced Large Research Facilities” JASRI
serves to promote SPring-8 usage and increase the number of institutions
registered to use the facility.
Please visit the web site for detail. http://www.spring8.or.jp/en/
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MIRAI partner universities
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The European Spallation Source (ESS)
The ESS is a partnership of European nations committed to collectively building and operating a multi-disciplinary research facility based on the world’s
most powerful neutron source. The facility is under
construction in Lund, Sweden, while the ESS Data
Management and Software Centre (DMSC) is located
in Copenhagen, Denmark. The unique capabilities of
ESS will both greatly exceed and complement those
of today’s leading neutron sources, enabling new
opportunities for researchers.
Website: europeanspallationsource.se			
Twitter: @essneutron

