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ave you ever heard of the term 
“quarks”? At present, quarks are 
believed to be the smallest funda-

mental building blocks of matter. The particles 
responsible for the interaction between quarks, 
called “gluons,” are normally confined within 
protons and neutrons in our everyday world. 
However, under extreme conditions, such as 
incredibly high temperatures and densities, 
this confinement can break down, allowing 
quarks and gluons to move freely, changing 
into a new state. This state is referred to as 
“quark-gluon plasma” (QGP). QGP is not a 
theoretical concept, but it is in fact thought to 
have existed in reality, just one-hundred 
thousandth seconds after the Big Bang. More 
surprisingly, scientists have succeeded in 
artificially creating QGP on Earth!
How have they succeeded? It was through 
high-energy heavy-ion collision experiments. 
Since the 1970s, a series of such experiments 
has been conducted, and in 2000, the 
Relativistic Heavy Ion Collider (RHIC) began 
operating at Brookhaven National Laboratory 
in the United Sates. In 2005, it achieved the 
breakthrough of successfully producing QGP. 
You might find it strange that I say “success-
fully producing QGP” rather than “discover-

ing” it. This is because QGP cannot be 
observed directly. As mentioned above, 
quarks and gluons are typically confined 
within protons and neutrons. This means that 
all we can observe in experiments are 
photons and hadrons such as protons. This is 
where theoretical interpretation becomes 
critical. That is to say, scientists must develop 
theories that incorporate the production of 
QGP and test whether these theories can 
explain the experimental results. At the time, 
many theories were proposed, and the one 
that appeared particularly promising was 
what is known as the “relativistic hydrody-
namic model.” This model has been particu-
larly effective in interpreting a wide range of 
experimental data and has now become the 
standard model for describing the dynamics 

of high-energy heavy-ion collisions.
My research team had already been analyzing 
data using the relativistic hydrodynamic model 
before RHIC began operations. At that time, 
only a small number of research groups world-
wide were seriously applying such a bold 
model, which describes the particles produced 
in a collision as a fluid. However, after RHIC's 
success in creating QGP, this approach quickly 
gained attention and recognition. In scientific 
research, you don’t know what turns out to be 
successful or what attracts attention until the 
very moment it happens, and this is what is 
really challenging and fun at the same time for 
researchers. I hope to continue doing my best 
in my research, keeping in mind that all types 
of knowledge must be subjected to experi-
ments.

〈Background photo〉
Niels Bohr Institute, where Prof. Nonaka stayed in November 2023. The institute is named after Niels Bohr, the “father” of modern physics.
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y recent research focuses on 
Japan’s involvement in negotiating 
free trade agreements, such as the 

Trans-Pacific Partnership (TPP) and the 
Regional  Comprehens ive  Economic  
Partnership (RCEP). Many of you might have 
heard at least these names in media reports, 
without knowing much about their contents or 
the intricacies of the negotiation process. 
However, these agreements impact our daily 
lives in many areas. For instance, if you go 
shopping at supermarkets today, you are likely 
to find many products imported from South 
America or Southeast Asia. This is a direct 
result of the free trade agreements that Japan 
has signed with its partners over the years.
When I started my research, Japan had not yet 
been actively participating in these kinds of 
free trade agreements. At that time, my focus 
was on trade negotiations between Japan and 
its largest trading partner and frequent source 
of trade disputes, namely the United States. 
Today, the U.S.-Japan relationship is so stable 
both politically and economically that it may 
be hard to imagine that there was a time when 
tensions between the two countries escalated 
to the point where rumors of an impending 
war were taken seriously. Don’t you think that 
this situation bears a striking resemblance to 
something today? Yes, the current U.S.-China 
relationship. While the political and security 
dynamics are different, both cases share a 
schema of the U.S. grappling with a large trade 
deficit, demanding improvements, and escalat-

ing trade disputes. Because of this, when I 
discuss the current U.S.-China trade conflict 
with Chinese students, I emphasize the impor-
tance of sustained and close diplomatic negoti-
ations, drawing on how Japan and the U.S. 
resolved their trade disputes through 
persistent diplomacy.
My research on trade negotiations begins with 
analyzing previous studies, gathering informa-
tion primarily from newspapers, magazines, 
and government publications, and conducting 
interviews with negotiation officials. When the 
United States was Japan's main negotiating 
partner, collecting information was relatively 
straightforward. However, with the marked 
expansion of Japan's trade partners in more 
recent years, including some countries with 
limited information sources, gathering data 
has become much more challenging. Moving 
forward, I believe it will be essential to 
establish a broader network of contacts and 
tap into more diverse information sources.
International political economy, the field I 
specialize in, covers a wide range of topics. 
While my research focuses mainly on Japan’s 
trade negotiations, as I have just mentioned, 
the field also encompasses subjects like 

finance, development, and the environment. 
In my courses at HU, I aim to equip students 
with a broad knowledge base and the tools to 
navigate and interpret the complexities of 
today’s global society. I strive to help students 
form their own perspectives and opinions on 
the constantly evolving international 
landscape.
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“Seeing” materials with synchrotron radiation
HU has launched an advanced integrated research project to create 
next-generation technologies for practical application in society!
Part of the Program for Forming Japan’s Peak Research Universities (J-PEAKS) 
of the Japan Society for the Promotion of Science (under MEXT) 

Synchrotron
radiation

Synchrotron radiation (electromag-
netic waves emitted by electrons 
accelerated to near the speed of 
light) contains light of a broad 
spectrum, enabling detailed research 
into the elements, structures, and 
properties of materials.
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Superconducting
materials

State change of quark-gluon many-body system, related to the early universe and neutron stars

Research Institute for Synchrotron Radiation Science
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From trade disputes
to free trade agreements

In a seminar-style class, the students read texts on international political economy and discuss a broad range of current political and economic issues.

In Washington D.C., participating in a research project on 
Japan-U.S. relations, which allowed her to talk directly with 
American researchers and policy makers
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At the front line of research at Hiroshima University!

The Research Institute for Synchrotron Radiation Science at HU is a spectroscopic experimental facility using 
ultraviolet (UV) synchrotron radiation, the only one of its kind among the Japanese national universities and 
very unique worldwide. Together with Kobe University and other Japanese and international universities and 

research institutes, HU is conducting an advanced integrated research project at the intersection of 
semiconductors, supermaterials, and life sciences, focusing on technologies that visualize the 
elements, structures, and properties of materials with the use of synchrotron radiation.
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