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"What color is the future of atomic energy?”

Sonoko Watanabe  Executive Director. Japan Atomic Energy Agency

Approximately two years have passed since the government of Japan decided the fifth science and technology
basic plan (hereafter referred to as the “fifth basic plan” ) in January, 2016. The first (FY 1996-2000), second
(FY 2001-2005), and third (FY 2006-2010) basic plans describe various measures for promoting science and
technology in each field, whereas the fourth (FY 2011-2015) and fifth (FY 2016-2020) basic plans advocate
innovation by science and technology and emphasize on the creation of social values.

Therefore, it may be difficult to understand the description of the research field that a particular person
engages in. Description of “nuclear power , an energy application of atomic energy, is clear to some extent
coupled with the description by other policy documents such as the basic energy plan. Further, we need to ask
the question “how is atomic science and technology?”

Actually, the term “nuclear power” appears only four times (including a reference to “nuclear power plants”
in the event of an earthquake) in the Japanese version of the fifth basic plan in a chapter related to energy policy.

However, when we focus on another term, it seems me that the person who engages in the field of “atomic
science and technology” obtained a stronger understanding in the fifth basic plan. Specifically, it describes
“quantum science and technology,” the term which is newly described as one of the core technologies with
considerable potential for the creation of a new value. Hence, this should be the direction toward which Japan
should be moving.

Quantum science and technology is the science related to the behavior and influence of the “quantum” and
technology for applying it. Needless to say, “quantum’ is a unit of extremely small matter and energy. It includes
an atom and its constituent elements (electrons, neutrons, and protons) as well as various elementary particles,
such as photons, wherein light is considered to be a particle, neutrino, and muon. Thus, “quantum science and
technology” is an extensive field of science that includes “atomic science and technology.”

Because of the innovative spirit and basic properties that support various fields of science and technology,
quantum science and technology requires steady and long-term research, as well as technical basis and research
base.

However, it is recognized that once a breakthrough occurs, the corresponding application can cause significant
impacts on both economy and society. This is expected to easily surpass the conventional technology based on
the usage of classical dynamics. Currently, large investment has been devoted to the development of quantum
information processing system, such as quantum computers, although the application of spintronics technology,
such as in the development of nonvolatile memory and ultrasensitive strain sensing element, has since been
launched.

Indeed, we are in the crack of dawn of the quantum science and technology era.

So, let us now return to the topic of “atomic energy and the related question: “What color is the future of
nuclear energy?”

In the 12th JAEA annual debriefing conference that was conducted last November, a roundtable talk was
conducted as a first attempt to address this thematic question: “What color is the future of atomic energy?” Two

panelists from the sector of atomic science research made the following remarks:
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“The future cannot be predicted, but futures can be invented. It was man's ability to invent which has made
human society what it is”

(REIZFRTE VA, RRIFENATE 2. ARHZZRAEL5ENZ T 5 DIEAHORIITH 5,)
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Naohito Saito, Director of J-PARC Center
I would like to say that the future of atomic energy is rosy. While several people may not consider the same,

JAEA should portray the future of atomic energy to be rosy by cooperating other stakeholders.

Shigeaki Okajima, Deputy Director General of the sector of nuclear science research

When I mentioned the corresponding topic to a friend prior to the conference, he sarcastically reminded me
that I would never describe the future of atomic energy to be rosy.

However, in terms of colors, basic research takes on various colors such as blue, red, and other colors. White
can be created by combining various colors. To obtain a well-balanced white color, various colors need to be

deepened.

In response to the aforementioned question, a nonfiction writer named Kazuma Yamane, who was the

moderator of the roundtable talk, concluded by making the following observation:

‘It was completely black during the March 11 earthquake. Currently, it appears to me like a morning star
that shines brilliantly in the deep dark sky just before dawn. It is similar to a star that shines just before sunrise.
When the sun rises, the sky will be even brighter to presage the day when the color (of atomic energy) would

turn white and rosy.”

I would like to construe Mr. Yamane' s words as cheerful tidings for JAEA. Further, I would like to view our
JAEA researchers as guides, who pave the way for the future of atomic energy similar to the shining star in the
sky that appears before dawn,

This may be a much broader interpretation of the moderator s meaning, but I do believe that the future

must be carved out by ourselves after all.

Dennis Gabor, a Nobel Prize Laureate in Physics in the year 1971 for inventing holography, once said:
“The future cannot be predicted, but futures can be invented. It was man's ability to invent, which has made

human society what it is.”
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