
hoelaces, earphone cables, etc. get 
tangled, and when they do, do you 
ever think about “how” they are 

tangled? My research theme is knot theory, 
which deals mathematically with such 
“tangling of strings.” This is part of a field in 
mathematics called topology. Topology deals 
with the shape of things. In particular, we study 
the properties that are maintained when things 
are continuously deformed. In my research, we 
correlate strings with mathematical expres-
sions so as to be able to handle the elusive 
shape of strings within a mathematical frame-
work. When temporarily translated into mathe-
matical language, a variety of mathematical 
knowledge is at your disposal. By using this 
mathematical knowledge, we can, in the end, 
find out the shape of the string. However, even 
now, not all string figures are known, so there 
are still many things to consider.

You may wonder what the point of such 
research is, but for me, it's very interesting to 
figure out something, even if it is not useful. 
However, it is actually known to be useful. 
String-like substances exist everywhere. For 
example, proteins, DNA, and polymer 
compounds can be thought of as strings. The 
basic theories that we mathematicians have 
studied about strings are being applied to 
elucidate the properties of matter. I am also 
currently working on interdisciplinary research 
with researchers from different fields. One of 
the reasons I became interested in interdisci-
plinary research was something I experienced 
when I was a graduate student studying abroad 
at a university in the UK for several months. 
This university was a place of regular and active 
interdisciplinary exchanges, such as mathemat-
ics and biology, and mathematics and art. I had 
spent my life studying only mathematics, but 

witnessing this taught me that even I could 
make contributions to the world outside of 
mathematics by collaborating with researchers 
in other fields.
In the School of Integrated Arts and Sciences, 
to which I belong, students can choose lectures 
that interest them across disciplines. We have 
an environment suitable for students who are 
interested in multiple fields or who have not 
yet decided on a clear direction for their 
interests. I believe that students with expertise 
in multiple fields can come up with unprece-
dented and innovative ideas. Another attractive 
feature of the School of Integrated Arts and 
Sciences is that students can make a variety of 
friends studying different fields.

Similarly, as with the School of Integrated Arts 
and Sciences, WPI* activities, which I am a part 
of, aim to provide education that cultivates 
academically multilingual students. Students 
are being instructed by domestic and interna-
tional expert faculty members in a variety of 
fields, such as mathematics, physics, chemistry, 
biology, and earth and planetary science, and 
by having them engage in activities with many 
foreign students, we aim to cultivate human 
resources who can pioneer new research fields. 
Please look out for WPI's future educational 
research results.

*Hiroshima University’s International Institute for 
Sustainability with Knotted Chiral Meta Matter 
(SKCM2) was the first in the Chugoku-Shikoku region 
to be selected by the first World Premier International 
Research Center Initiative (WPI). Associate Professor 
Kotorii is participating in SKCM2 as a deputy director 
and a principal investigator.
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bjects” that are cultural assets can 
sometimes vividly tell us about the 
times in which they were created. 

According to literature, before Islamization, 
Hinduism and later Buddhism were introduced 
from India around the 5th century to Indonesia, 
but the details are unknown, and as for Tantric 
Buddhism, it is hardly recognized at all. By 
researching the remaining Tantric Buddhist 
statues and ritual tools unearthed in Indonesia, I 
am trying to uncover the transmission of Tantric 
Buddhism by sea.
Did you know that there are depictions of Indian 
monks found in the first tier (lowest tier) of the 
towers of Japanese Tantric Buddhism temples 
and on the hanging scrolls found in the inner 
sanctum of temples? Tantric Buddhism is known 
to have originated in India and traveled all the 
way across Central Asia to Chang'an. It was 
brought back to Japan by monks, including the 
members of nitto hakke* (eight Buddhist monk 
pilgrims who visited the Tang Dynasty) such as 
Kukai and Saicho, and it is worshiped as Shingon 

Buddhism and Tendai Buddhism to this day. The 
Indian monk depictions found in the first tier and 
on hanging scrolls are important figures who 
were involved in the introduction of Tantric 
Buddhism to Japan. In fact, some of these monks 
are thought to have traveled from India to 
Chang'an by sea. The place where ships can 
quickly arrive from ports in East India carried by 
the ocean currents. Yes, that is Indonesia.
My research begins by investigating the traces of 
Tantric Buddhism in Indonesia and Europe, 
including museums, art galleries, archives, and 
statues and ritual tools stored in the depths of 
their storage rooms. There are 102 cast statues 
of Vairocana (the Diamond Realm), which is 
important in Japanese Tantric Buddhism, found 
mainly in the central region of Java, and also 20 
examples of vajra pestles and 37 vajra bells, 
which are definitely Tantric Buddhist ritual tools, 
and many other Tantric Buddhist statues and 
ritual tools have been found, confirming the 
existence of Tantric Buddhism. In particular, the 
forms of tines on the ends of the vajra pestle and 

bell were classified into “closing prongs” 
and “opening prongs,” and the estimated 
production dates were estimated to be 
around the 8th to 10th century and the 
10th to 15th century, respectively. 
Japanese vajra pestles and vajra bells are of 
the “closing prong” type and can therefore 
be estimated to have been made around 
the 8th to 10th centuries. The “opening 

prong” type has been found in countries such as 
Cambodia and Thailand, which is suggestive of 
the spread of Tantric Buddhism from the 10th 
century onwards.
On the other hand, there is Candi Borobudur, one 
of the world's largest stone temples and registered 
as a UNESCO World Heritage Site, located in the 
central region of Java, Indonesia. Previous 
research has pointed out that this temple, includ-
ing the surrounding temples, has strong Tantric 
Buddhism elements. It is thought to have been 
built around the 8th or 9th century, coinciding 
with the time when Tantric Buddhism was 
transmitted to and practiced in Japan.
Based on examining such surviving examples, 
including buildings, as well as literary materials 
such as inscriptions, scriptures, and historical 
documents, it is likely that a similar form of 
Tantric Buddhism was practiced in both Japan 
and Indonesia around the 9th century. The first 
floor of a pagoda in a Japanese temple depicts a 
monk crossing the sea. Tantric Buddhism 
crossed the seas from India to Indonesia, then to 
China and finally to Japan. Exploring this 
transmission is an endlessly fascinating lifelong 
theme for me.

*Eight monks who traveled to the Tang Dynasty in the 
early Heian period and brought Tantric Buddhism to 
Japan. In addition to Kukai and Saicho, there were 
Jogyo, Engyo, Ennin, Eun, Enchin, and Shuei.
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〈Background photo〉
One of the reliefs in the corridor of Candi Borobudur, Gouma Jodo (subduing demons and achieving enlightenment) It depicts the Buddha 
(center) being attacked in various ways by demons in an attempt to hinder him from attaining enlightenment under the Bodhi tree.

Your right and left hands are very similar, 
yet they are not identical. This property is 
called chirality. Our research has revealed 
that chiral magnets made only from 
right-handed materials are completely 
different from normal magnets. It is becom-
ing clear that problems with chiral magnets have commonalities with 
problems in molecule biology and high energy physics. The center is 
working to elucidate chirality-related problems from a basic science 
perspective.

HU aims to create world-class research centers on a continuous basis by providing support for research 
groups conducting active research activities to drive their further development.

Hiroshima Drug-Delivery Research Center
Using Photoirradiation (Hi-P-DDS)
The Research Core for Plant Science Innovation
Hiroshima Institute of Plate ConvErgence
Region Research
Hiroshima Institute of Health Economics Research (HiHER)
Advanced Core for Energetics (HU-ACE)
Hiroshima Research Center for Healthy Aging (HiHA)
The Research Center for Animal Science
Chirality Research Center (CResCent)
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Core of Research for Energetic Universe (CORE-U)
The Research Center for Drug
Development and Biomarker Discovery
HiSENS Research Center
Research Center for the Mathematics
on Chromatin Live Dynamics
Research Center for Hepatology and
Gastroenterology
Center for Regenerative Therapy
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Centers of Excellence

Network for Education and Research
on Peace and Sustainability (NERPS) 

Network-type Research Center

The Network for Education and Research on Peace and Sustainability (NERPS) is a network hub widely open 
to the world and not exclusively linked to Hiroshima University. NERPS aspires to be an education and 
research center characterized as follows:
1. A research hub focusing on peace, the global environment, and the Sustainable Development Goals (SDGs) 
backed by research capabilities of international standards
2. A problem-solving-oriented education and research hub in which researchers in the humanities and social 
sciences can also participate
3. An education and research hub enabling collaboration by diverse actors, including individuals, NGOs, 
private businesses, governmental entities, and international organizations

Chirality Research Center to elucidate
the mystery of right- and left-handedness

＊As of February 28, 2023
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V a j r a  p e s t l e  “ c l o s i n g  

p r o n g ”  t y p e :  N a t i o n a l  

M u s e u m  o f  I n d o n e s i a  

c o l l e c t i o n .  U n e a r t h e d  

i n  C e n t r a l  J a v a .  1 3 . 8  

c m  i n  w i d t h V a j r a  p e s t l e  “ o p e n i n g  

p r o n g ”  t y p e :  R o t t e r d a m  

c o l l e c t i o n .  U n e a r t h e d  

i n  E a s t  J a v a .  1 8 . 0  c m  i n  

w i d t h

The logo symbolizes NERPS’s priority focus on SDG 4 “Qualit y  e d u c a t i o n ”  a n d  S D G  1 6  “ P e a c e ,  j u s t i c e  a n d  s t r o n g  institutions,” while contributing to all of the 17 SDGs. Associate Professor,

School of Letters

Graduate School of Humanities andSocial SciencesIndonesian religious art historyI T O U  N a o k o F i e l d  o f  s p e c i a l i z a t i o n

0 9Mathematics about string figures Associate Professor,

School of Integrated Arts and Sciences

Graduate School of Advanced Science and EngineeringTopology, knot theoryK O T O R I I  Y u k a F i e l d  o f  s p e c i a l i z a t i o n T h e  f a c t  t h a t  a  r e s e a r c h  result is useful in some way i s  j u s t  t h e  o u t c o m e ;  t h a t  n e e d  n o t  b e  t h e  p u r p o s e .  Associate Professor Kotorii s a y s ,  “ I  w a n t  s t u d e n t s  t o  k n o w  t h e  j o y  o f  r e s e a r c h  that takes simple whys and curiosities and digs deep to discover truths.”During the on-site lectures at high schools, in addition to explanations of university learning and research, we also offer hands-on learning about topology and knots using VR.A  s c e n e  f r o m  t h e  M i y a j i m a  o u t r e a c h  a c t i v i t y  ̶  a  c o l l a b o r a t i o n  e v e n t  u s i n g  J a p a n e s e  t r a d i t i o n a l  d e c o r a t i v e  k n o t  a r t  m i z u h i k i  a n d  k n o t s A model of a knot made with a 3D printer. The trefoil knot (top) is the most typical chiral knot. There are many types of torus knots (bottom), and all of them are chiral knots, except for the trivial ones.

Exploring the transmission ofJapanese Tantric Buddhismthrough Indonesian artTantric Buddhism teaches that the goal is the attainment of Buddhahood in this very body, or becoming an enlightened being, in this life rather than after death. Associate Professor Itou says: “My understanding of becoming a Buddha is supporting each other and cherishing and living life to the fullest. What attracts me so much to Tantric Buddhism is that it beckons us to live better.”

Vairocana (the Diamond Realm): Museum Sonobudoyo collection. Unearthed in the central region of Java Island. 7.7cm in statue height, 
made of silver. Perhaps made 
around the 10th century

こ

Candi Borobudur: “Candi” is an Indonesian word used to refer to a religious monument. It is one of 
the largest stone temples in the world. It was registered as a UNESCO World Heritage Site in 1990. 
It has been pointed out that when looking at the building from above, it has a structure similar to a 
“mandala,” which represents the teachings and worldview of Tantric Buddhism.
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