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3.1 Establishment and operation of research institute management
system to maximize R&D outcomes and create innovation

(1) Reinforcing the system and function to support management under the president’s leadership

* Analyze the national strategy and future social vision to consolidate

the direction to progress as a vision and apply it to R&D

« Identify issues by means of recommendations and evaluation of R&D

and cor}]\)orate management by outside experts and advice by core
researchers from a scientific standpoint, etc.

» Maximization of R&D outcomes
by establishing a management
system regarded as a model by
other organizations

* Reinforced system and
function to support the

« Use and allocate budgets as required by the president’s discretion — 1] president’s operational

decision

* Establish a cross-sectorial and flexible research system and network

(2) Improving the research environment and fostering outstanding researchers to produce the

world’s best research outcomes

* Promotion of a reform and operation of the personnel system

including long-term and permanent research contracts

« Establishment of an efficient operational function and system to

support research activities by providing research assistants and
coordinators

« Reinforcement of the hub function for international brain circulation

abroad and cooperating with overseas organizations

* Development of an

by developing and receivin% outstanding researchers in Japan and —\_» vigorous research

environment

* Promotion of efforts to obtain understanding and support in Japan

and abroad by delivering comprehensive research activities and its

outcomes

(3) Promoting social return of research outcomes through close collaboration with related

organizations

* Reinforcement of organizational and large-scale joint research with
the industry
* Promotion of open innovation by strengthening organizational

cooperation
« Increase of organizational efforts to develop and support new
businesses launched by the agency

* Implementation of a hub function for organization collaboration with
universities

* Improve collaboration with local governments and industries with the
the hub function as the core

* Contribution to linking research outcomes with the health and medical

»
»
* Promoted social return of

innovative research seeds

fields as a national (ALL-JAPAN) project

(4) Exploiting and creating new science to support sustainable innovation in Japan

* R&D by making use ot abundant knowledge and intuition of
researchers having outstanding research histories, insight and strong
leadership
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* Development of new research
areas

* Groundbreaking, impactful
research seeds

« Implementation of agency-wide, cross-cutting research projects




3.2 Promotion of strategic R&D based on national strategies, etc.

(1) Advanced intelligence projects

« Realization of a “super smart society”

A

* Establishment of new core Al
technologies

* Implementation of an analysis system
installing core Al technologies for
specific purposes

* Acquisition of international
consensus through information
dissemination
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1 General basic research I

I « Theories to help understand the principle of deep learning I

! * Next-generation, innovative core Al technologies 1
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1 Goal-oriented research

I  Improvement of science and research in areas where N

I Japan has advantages |

I * Resolution of social issues in Japan . |

I \ 4 [ :

1 Al research in society I L

1 * Solutions for ethical and legal relationships between Al i

: and human, and issues of personal data flow :_l/
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(2) Theoretical and mathematical sciences

« Solutions for basic issues in natural science (e.g. origin of

’—' space and life)

. Integratiorll of theoretical and computational
sciences in physics, chemistry and biology with
mathematics and mathematical science as the core

* Solutions for various issues (e.g. progress of
mathematical modeling technologies for natural and

» Sharing and integration of scientific
methodologies individually
developed in existing disciplinaries

A

 Extraction of information
from large data and control

of a highly complicated

social phenomena) in response to national and social

needs
y 1

« Identification of ascertainable social issues
* Development of human resources to promote solutions for various issues
in response to national and social needs

(3) Medical sciences

* Solutions for basic principles of human immune system

* Development of core technologies of humanized mice, etc.

» Comprehensive identification of disease-related genes, and functional

system

* Individualized and
preventive medicine

genomic analysis and research using single-cell technology

Lk et

Cancer research by integrating research outcomes at the center

* Gene-level stratification

» Comprehensive
clarification of pathogenic
mechanism




(4) Bio-functional science

* Development of non-invasive techniques and prediction/search
methodologies for establishing cellular state diagnosis and
evaluation procedures

* Clarification of 3D mechanisms of organ formation and control
principles for establishing next-generation regenerative medicine

* Development of non-/low-invasive techniques for measuring
health/normal state

(5) Brain and neuroscience
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functions and clarification of actuating mechanisms

« Identification of human brain areas relating to high-order cognitive

* Elimination of age-related
dysfunction

T

* Clarification of
mechanisms of
maintaining biological
functions at various levels
from molecular to
individual study
throughout generation,
growth, development and
aging
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lp| * Cross-cutting brain research at a
levels

levels from genic to phenotypic
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« Identification of brain computing principles in data driven brain
science and establishment of theoretical models
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« Clarification of mechanisms of mental/nerve diseases and

development of diagnostic/treatment methods

* Extension of healthspan by
eliminating mental/nerve diseases
» Enhancement of Al etc.

A

* Understanding of human
brain structure and

function

* Clarification of high-order

(6) Sustainable resource science

« Integration of plant science, microbiology
and chemistry, etc.
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 Improvement of plant character

« Synthesis of useful materials of plants and
microorganisms

function of human brains

* Solutions for global issues
including resource depletion,
climate change and food
insecurity

* Development of innovative

catalysts using earth resources

* Development of high-order functional recycling

technologies for efficient

useful functions

* Development of high polymer materials having
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* Data science using genome information and
environmental data, etc.

f biomass, pharmaceuticals,
and chemical industry

production of food,

materials with less
environmental load




(7) Emergent matter science

R&D of energy functional emergent matter for realizing innovative

energy production/transportation functions

* Realization of an
environment-conscious,
sustainable society

A

R&D of emergent functional soft materials for supporting soft robotics

having good affinity with human

« Establishment of a new
doctrinal structure and
development of proof of

concept devices to

R&D of quantum information electronic technologies for supporting

implement innovative
hardware

quantum computation allowing low-power, ultra high speed/efficiency
information processing, and physical property prediction

R&D of topological spin electronics for realizing energy-saving

electronics

(8) Advanced photonics

* R&D of ultra-precision laser and extremely-short pulse laser
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generation, control and measuring technologies

* R&D of precision processing/ultramicroscopic optical measuring

* Support for realizing a “ultra-smart
society” using optical and quantum
technologies

technologies by combining microscopic measuring and laser
processing technologies

* R&D of terahertz photic oscillation/measuring technologies

 Improvement of innovative
measuring, information

* R&D of nondestructive inspection and laser measuring technologies

(9) Accelerator science

« Enhancement of accelerators at the RI beam
factory

* Basic research of atomic nuclei including
nucleosynthesis processes

and energy transfer and
processing technologies

* Fundamental understanding of
matters
* Solutions for issues concerning

* Active commercial application of heavy ion beams in
agriculture, industry and RI pharmaceuticals

food, health, environment,
energy and resources
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* Enhancement of RI
application technologies
using the progress and

« Establishment of nucleosynthesis technologies for
achieving an “island of stable nucleus” by challenging
the synthesis of new elements beyond atomic number
119

research outcomes of

> nuclear/elementary particle

physics




3.3 Establishment, operation and upgrading of the world’s most
advanced research infrastructure

(1) Computational science

(2) Synchrotron radiation science

* Sharing of supercomputer “K” according to the Act on the
Promotion of Public Utilization of the Specific Advanced Large

Research Facilities

* Development of post “K” and early start of operation

v

* Smooth transition from “K” to post “K”

* Support for solving
social/scientific issues

T

* Provision of critical
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* Development of insight obtained from “K” and post “K”

« Stable operation and sharing of SPring-8 and SACLA with users
according to the Act on the Promotion of Public Utilization of the
Specific Advanced Large Research Facilities

computational resources
for researchers

_|—> * Production and

dissemination of outcomes

» Enhancement of application technologies including high-speed/large-

capacity data processing

* Expansion of user support systems
* Improvement of facility performance etc.

« Support for solving
social/scientific issues

* Development of cryoelectron microscopes and high performance NMR

(3) Bio-resource research

* R&D for using streamlined bio-resources

A

« Strategic streamlining of bio-resources

T

* Development of core technologies including
those for preservation and application

* Development of human resources, and technical training
and dissemination for technical transfer

* Extensive use of SPring-8
and SACLA in academy and
industry

« Structural analysis
complementary to SPring-8
and SACLA

* Support for solving social
issues using basic and
fundamental research

* Provision of bio-resources
having world’s best utility
value, additional
information and quality




