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The Frontiers of 'New Era Nuclear
science and Technology”
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O|GAWA Hiroyu |<| Executive Director, Japan Atomic Energy Agency

Nuclear technology, such as the use of energy and radiation, originated from radiation, radioactive materials,
nuclear fission, the theory of relativity, and quantum mechanics which were discovered from the end of the 19th
century to the first half of the 20th century. Even now, it is 20 years after entering the 21st century, we are still
relying heavily on the discoveries made about 100 years ago. Are we creating a new 'nuclear energy' that will serve
the world in 100 years?

In the future vision "JAEA2050+" set forth by JAEA in October 2019, "New Era Nuclear Science and Technology
(S&T)" was defined as new endeavor beyond the existing framework of nuclear energy to contribute to the future
society. Hoping this "New Era Nuclear S&T" initiative to be useful to the world 100 years from now, I would like to
describe some of my dreams about the frontiers of it.

[Energy Utilization]

In order for nuclear energy without emitting greenhouse gases to be used in 100 years from now, breakthroughs
are needed in terms of safety and economic efficiency, radioactive waste reduction, and resource sustainability. After
these issues are resolved, various developments can be expected, including the recovery of useful elements from
high-level liquid waste, transmutation processing of long-lived nuclides, and nuclear energy use in space.

[Use as a Search Tool ]

Muons and positrons continue to advance as a probe for exploring the properties of materials in addition to using
neutrons, synchrotron radiation, and electron beams, which may open up a new world, by combining with data
science and faster image processing.

[Medical Use]
CT scans, NMR, radiation therapy for cancer, and diagnostic and therapeutic RIs continue to develop. In particular,
alpha-ray emitting Rls for cancer treatment would be largely accepted.

[Isotope Applications]
Isotopes of an element have common chemical properties, but they have different aspects in terms of nuclear

properties as noticed in their different nuclear reaction cross sections. Although there are only about 90 elements
available to us, we could find applications which takes advantage of the different nuclear properties.

[Applications of Spin]

Spin is a quantum property of nuclei and electrons, but its physics properties have not fully utilized in real life. If
the spin currents are used for information transmission, instead of electric current which is always accompanied
by the heat generation, power consumption will be significantly reduced in this highly information-oriented society.
Also, taking advantage of nuclear spin will enable efficient isotope separation, which will expand the use of isotopes
as mentioned above. There may be other forms of utilization that we are not yet aware of.

[Heavy nucleus Application]

The actinide series and heavier nuclides have not been fully utilized due to their radioactivity and difficulty in
handling. Uranium and plutonium may be used in various ways other than as nuclear fuel. There are still a lot of
unknown properties of superheavy nuclei to be discovered.

[Material Control]
If we pursue deeply nuclear physics and particle physics, we may be able to understand the origin of matter and
mass, which could bring a dream technology that matter and energy can be freely exchanged with each other.

There are still many other frontiers hidden in the "New Era Nuclear S&T", and JAEA is required to pioneer new
frontiers. I look forward to seeing the members of ASRC playing an active role on the cutting edge of this field.
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