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Abstract

Fusion is the process that powers the sun and the stars. It takes place when light atomic nuclei fuse together to form a
heavier one. When the lightest atom, hydrogen isotope, is heated to high temperatures, it becomes a plasma of
ionized gas. In this plasma, a deuterium ion and a tritium ion could fuse to form a heavier ion of helium with emitting
a neutron. In the process of fusing, some mass is converted into large amounts of kinetic energy of the neutron. The
capability to contain this fusion reaction and harness the energy from it, are among the main goals of fusion research
and development, which eventually leads to a new, sustainable and almost unlimited energy source on earth.

After understanding the fundamental physics of the sun energy source, physicists started research to realize the
fusion energy on earth during last 60 years. As a result, significant technological and scientific achievements are
induced from plasma science and fusion research. A plausible way suggested is the magnetic-confinement fusion in a
device such as tokamak, stellarator, etc. Based on these basic studies by researchers, the ITER project is launched in
1988 as an international collaboration. The main purpose of the ITER is to demonstrate the scientific and
technological feasibility of fusion power, by producing 500 MW of fusion power from a thermal input of 50 MW with a
gain of 10. Seven Members (China, Europe, India, Japan, Korea, Russian Federation, and USA) contribute to building
the ITER machine in Saint-Paul-lez-Durance of France. The ITER is the world's largest experimental facility with a
first-of-a-kind fusion reactor that is inherently faced with technical challenges. Therefore, it is important for
world-wide fusion communities to make their common effort towards the success of ITER (now 71% progress to the
First Plasma). After construction and burning plasma operation of the ITER, all Members would set up to develop the
commercial fusion plant of DEMO around the 2050s. It is noted that a number of efforts to accelerate the construction
of the DEMO from each country are presented through long-term plans and roadmaps to fusion commercialization.
Korea is also keen to achieve the fusion energy as a new or renewable energy source. Hence, the KO fusion community
try to make every effort in preparing a technical ability and comprehensive strategy on the way towards DEMO in the
areas of human resources and infra-structures for fusion R&D. In this presentation, the world-wide fusion R&D
activities and roadmaps will be introduced and reviewed. In addition, perspective views on the demonstration of
fusion energy on earth will be addressed.
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