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Related Events

We are pleased to announce the 10th International Symposium on Fuels and Energy (ISFE2026).
Researchers and engineers from Japan and abroad will gather to discuss next-generation fuels and energy
technologies. We warmly welcome your participation.
The standard registration deadline is July 2.

g Date: July 6 (Mon)—July 7 (Tue), 2026 @ Website: https://symposium2026.isfe.hiroshima-u.ac.jp/

June. 2026

Activities of the Core

June 11, 2026 Special Course on Carbon Recycling (NEDO Project): 3rd Session — CO, Capture and
Separation and Methanation [Technology Trends] (co-organized by HU-ACE)

June 18, 2026 The 116th HU-ACE Steering Committee Meeting
June 22, 2026 The 15th Geoseminar (organized by HU-ACE)

June 23, 2026 The 128th Hiroshima University Biomass Evening Seminar
(co-organized by HU-ACE)

HU-ACE Director Yukihiko Matsumura Receives

the Johannes Linneborn Award
At the 34th European Biomass Conference & Exhibition (EUBCE2026), held in The Hague, the
Netherlands, from May 19 to 22, 2026, Prof. Yukihiko Matsumura, Director of the Advanced Core for
Energetics (HU-ACE), received the Johannes Linneborn Award, an internationally prestigious award
recognizing outstanding contributions to the advancement of biomass energy. Prof. Matsumura has
long promoted research on chemical heat pumps, supercritical water gasification of biomass, and
hydrothermal pretreatment technologies, making significant contributions to the development of
supercritical water gasification and hydrothermal carbonization/gasification technologies. In addition
to publishing more than 300 academic papers, he has also devoted considerable efforts to
international collaboration through activities such as the European Biomass Conference & Exhibition
(EUBCE) and the Asian Conference on Biomass Science (ACBS). These research achievements and
international academic contributions were highly recognized through this award. This award
symbolizes the achievements of HU-ACE in international collaboration and biomass research, and is
expected to further promote future research development and international cooperation.
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How can we ameliorate heat load in fusion plants?

Kotaro Yamasaki
Associate Professor, Graduate School of Engineering, Hiroshima University |

Research fields: Plasma engineering
Keywords: Plasma diagnostics, Turbulence, Tomography,
Cascade arc discharge

Fusion power is attracting worldwide
attention as a promising energy source
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Plasma consists of charged particles, such as electrons and ions, whose motion can be controlled by
magnetic fields to confine high-temperature, high-density plasma (see left side of Fig.). This donut-shaped
configuration, known as the tokamak, is widely adopted in major fusion reactor designs such as the
International Thermonuclear Experimental Reactor (ITER), as well as in demonstration reactor designs, and
many fusion startups (e.g. Commonwealth Fusion Systems, Tokamak Energy, Energy Singularity, and
Starlight Engine).

In fusion plasmas, nuclear reactions occur in the core region of the torus, and the generated heat is
transported outward toward the plasma edge. This heat eventually reaches the scrape-off layer (SOL), which
surrounds the core plasma, and is guided along magnetic field lines to the divertor, a dedicated plasma-
facing component. In ITER, the heat load on the divertor is required to be kept below 10 MW/m?, while
existing fusion devices have already reported values approaching 6 MW/m? [1] and more. Therefore,
reducing the heat load on the divertor to an engineeringly acceptable level is one of the key challenges in
realizing fusion reactors. One effective strategy is to broaden the SOL width, thereby increasing the wetted
area on the divertor. However, conventional empirical scaling and theoretical models have predicted a
pessimistic trend: as the performance of fusion plasma improves, the SOL width tends to decrease (see right
side of Fig.), leading to higher heat load on the divertor.

Recent studies have provided a promising perspective that may overcome this pessimistic prediction [2].
Turbulence in fusion plasmas has long been regarded as a detrimental factor because it enhances transport
and degrades core plasma confinement. However, experimental findings have shown that once turbulence
propagates into the SOL region, it can drive cross-field transport that broadens the SOL width (see right side
of Fig.). This suggests that turbulence, traditionally seen as an obstacle, may play a beneficial role in
mitigating divertor heat loads and support the realization of fusion power. Further progress in plasma
transport research will be crucial for realizing practical fusion energy.

References: [1] Q. M. Hu, Nature Communications 17,391 (2026)  [2] Z. Li, Communications Physics 7, 96 (2024)
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