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Fusion of knowledge, and its expansion
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As for JAEA, T would visit to neutron experiment facilities and use a large-scale computer a long time ago,
and it helped me a lot. Last year, I joined the research group for the Advanced Theoretical Physics (leaded by
HOSAKA Atsushi, group leader) as an advisor to ASRC. Since then, I have been able to touch upon ASRC's
research activities on basic science, which becomes the principle of the comprehensive research and development
on nuclear energy in JAEA.

In the theoretical group, nuclear theorists and condensed matter physicists are cooperatively conducting
theoretical researches on quantum many-body systems, their common theme. While quantum many-body systems
have been considered fundamentals of many researches by JAEA, their microscopic implications are vast with
considerable differences in style between the field of nuclear physics addressing quark many body systems,
and condensed matter physics, such as solid-state electronics and magnetism. However, in view of dealing with
the “field”, a multi-degree-of-freedom component, the studies of ultimate particles like elementary particles and
nuclei, and statistical mechanics or solid-state physics, share many common concepts, such as phase transitions
and collective excitations, By incorporating such concepts, it hopefully leads to novel understanding of nature,
and that is one of the missions of the theoretical group. However, in the actual situation, the relationship tends
to become sparse due to the deepening of each research. For example, we don't catch exactly what is talking
about. That' s because, although we use the same words, meanings of terminologies may be quite different.
In editing academic journals where I have work, "Make it understandable to people outside the field" is an oft-
repeated mantra, but the reality is a difficult problem because each study is not as easy as to be understandable
by simply listening or reading on the spot. However, through holding a joint seminar, as we carefully listen to
each other based on the premise that we do not understand, we come to realize that each of us is troubled by
the same difficulties. Also, it often happens that just a simple question renews our perception that we haven't
fully understood, and then it hopefully deepens our understanding as we exchange the renewed ideas. This year,
non-Hermitian and resonance physics which are important issues in quantum many-body systems, are taken
up for Reimel research in the theoretical group, followed by active discussions among condensed matter and
nuclear physicists. This kind of attempt is an important one unique to ASRC, and it can be said that it's our
responsibility to make a record of such footsteps.

This trend will not be limited to the theoretical sector. Recently, the peculiar properties of U-based compounds
have been attracting attention in Journal of the Physical Society of Japan (JSPS) which I am involved in. In
modern physics, the discovery of quantum mechanics and relativity opened up a new world. Actinide systems
are important in that both quantum mechanical and relativistic effects appear due to their large atomic mass
and are believed to be a treasure house of novel properties as unprecedented types of superconductivity have
been found. In the condensed matter physics, the outermost electrons in an atom have been mainly investigated
to play a major role for electronic properties so far, but is it a pipe dream to imagine new properties from the
features of large atomic nuclei or even phenomena from the synergistic effect of nuclear degrees of freedom and
electronic properties? Although the contribution of basic sciences to society is often talked about, it does not
necessarily mean individual technologies, but it is of importance to disseminate and diffuse novel concepts that
can become breakthroughs. It is more than just an agenda, and the credibility of basic science will be affected
unless its ability is shown in some way or other. We are likely to think it as the role of academia, but ASRC can
make the most of it in JAEA where very advanced and concrete projects are being carried out. I expect that
ASRC will serve as the base for transmitting essential information by bring deeper understanding of natural
science from a macroscopic perspective of integrating knowledge.
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