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There has been mutually stimulating interaction between geometry and physics
since the days of Euclid (300 BC), and more recently, of Newton, Maxwell and
Einstein. In the past 30 years, even more exciting interactions between geome-
try and physics have emerged through the work of Donaldson in applying gauge
theory to low dimensional topology, Witten’s quantum field theory interpreta-
tions of Jones/Donaldson polynomials, Fukaya–Ono/Ruan–Tian’s mathematical
work on Gromov–Witten theory, and more recently through Kapustin–Witten’s
work on electric-magnetic duality and its relation to the geometric Langlands pro-
gram. These introductory lecture series and the subsequent international confer-
ence brought together international leaders in these areas to foster communication
and to initiate collaboration in Australia.

Organising Committee

• Associate Professor Bai-Ling Wang (Australian National University) (Chair)
• Professor Peter Bouwknegt (Australian National University)
• Dr Brett Parker (Australian National University)
• Associate Professor Paul Norbury (University of Melbourne)

Special presenters

• Bohui Chen (Sichuan University): Professor of Mathematics, expert in Yang–
Mills theory and symplectic topology.

• Cheol-Hyun Cho (Seoul National University): Professor of Mathematics,
expert in homological mirror symmetry and Fukaya category.
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• Huijun Fan (Beijing University): Professor of Mathematics, one of the
founders of the Fan–Javis–Ruan–Witten theory.

• Bohan Fang (Beijing University): Associate Professor of Mathematics, ex-
pert in mirror symmetry for toric Calabi–Yau 3-folds.

• Kenji Fukaya (Simons Centre for Geometry and Physics, Stony Brook):
Professor of Mathematics, ICM speaker and the main founder of the Fukaya
Category in homological mirror symmetry.

• Andriy Haydys (University of Bielefeld): Professor of Mathematics, expert
in higher dimensional gauge theory.

• Pedram Hekmati (IMPA, Rio de Janeiro): Assistant Professor of Mathe-
matics, expert in moduli spaces, generalized geometry and mathematical
physics

• Jianxun Hu (Zhongshan University): Professor of Mathematics, expert in
Gromov–Witten theory.

• Hiroshi Iritani (Kyoto University): Associate Professor of Mathematics,
expert in quantum cohomology and mirror symmetry.

• Bumsig Kim (KIAS, Seoul): Professor of Mathematics, ICM speaker and
expert in algebraic geometry.

• Xiaobo Liu (Peking University): Professor of Mathematics, ICM speaker
and expert in symplectic topology.

• Ziming Ma (National Taiwan University): Assistant Professor of Mathe-
matics, expert in Calabi–Yau geometry and SYZ conjecture.

• Alina Marian (Northeastern University): Professor of Mathematics, expert
in algebraic geometry.

• Daniel Mathews (Monash University): Lecturer of Mathematics, expert in
contact Floer homology.

• Yong-Geun Oh (IBS, South Korea): Professor of Mathematics, ICM speaker
and expert in Lagrangian Floer theory and mirror symmetry.

• Hiroshi Ohta (Nagoya University): Professor of Mathematics, expert in
Lagrangian Floer theory and mirror symmetry.

• Kauro Ono (Kyoto University): Professor of Mathematics, ICM speaker
and expert in Lagrangian Floer theory and mirror symmetry.

• Brett Parker (Australian National University): Lecturer of Mathematics,
expert in tropical geometry and Gromov–Witten theory.

• Siye Wu (National Tsing-Hua University, Taiwan): Professor of Mathe-
matics, expert in gauge theory, symplectic geometry and dualities.

Report

This workshop on ‘Gromov-Witten Theory, Gauge Theory and Dualities’ was the
final event in the MSI 2015 special year on Geometry and Physics. The work-
shop began at ANU with three mini-courses. Kenji Fukaya, one of the world’s
most distinguished geometers, gave an exciting mini-course on his current work
constructing a (4-3-2)-dimensional Yang-Mills field theory mixing Gauge Theory
and the Fukaya category (involving holomorphic curves with boundaries on La-
grangian submanifolds). Constructing such a field theory relating Gauge The-
ory and the Fukaya category is an important open problem, and the subject of



Gromov–Witten Theory, Gauge Theory and Dualities 295

the famous Atiyah–Floer conjecture. Kauro Ono gave introductory lectures on
symplectic topology and applications of holomorphic curves, much based on his
own research with Fukaya and others. Bohui Chen lectured on foundations of the
analysis of holomorphic curves, the subject of his work with Bai-Ling Wang.

The topics of these three mini-courses were among the most important areas of
current research in Gromov-Witten theory, gauge theory and dualities. With a
solid background on each of topics these mini-course speakers brought us right to
the frontier of current research. In particular, students were filled with excitement
for further explorations.

After the mini-course, the conference moved to ANU’s coastal campus at Kioloa.
We were lucky to have a star-studded line-up of international speakers, including
five ICM invited speakers. At the workshop, there were 19 excellent conference
talks covering a wide range of topics from gauge theory, homological mirror sym-
metry, Gromov–Witten invariants, to contact topology. Our many international
speakers felt inspired by the surroundings, and many made plans to return.

The conference concluded with a problem session where Kenji Fukaya and Hiroshi
Iritani listed some of most important open problems in the areas of the conference.
We plan to publish lecture notes from the mini-courses and conference contribu-
tions in the ‘Proceedings of the CMA’ series. We expect that this will become an
important reference volume for researchers in this area.

Organisers’ opinion of success

The conference at Kioloa was a resounding success. There were great talks and
excellent international attendance. All participants enjoyed, and gained mathe-
matically from, the conference. The three mini-courses held at ANU were also
successful. The mini course talks were of excellent quality, and well attended;
however, we would have been pleased if there had been more Australian students
for these mini-courses.

As far as researchers in the field, the attendance met our expectations. We only had
one unfortunate later cancellation (Professor Gang Tian), but we found a suitable
replacement covering the gap in the range in conference topics. We had hoped
for higher student participation from students outside of the ANU. Probably the
beginning of January is too early in the season, and also there might have been
competition from summer schools and summer vacation scholarships.

We would have preferred more female attendance. Of the several female leaders in
the field that we had invited, we only managed to get one speaker, Alina Marian.
To some extent, this situation reflects the gender imbalance in the field. Another
qualified female mathematician working in this field in Australia, Joan Licata,
was unable to attend due to being close to giving birth. Our measures to increase
female participation were partially successful in that there was decent attendance
by female students. Perhaps this will help equalise gender ratios in this field in the
future.
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Event feedback

All participants enjoyed both the introductory workshop and the international
workshop. Students attending the mini-courses commented that the material they
learnt covered a whole year of graduate courses. In particular, students appreciated
the brilliant deliveries of three world-leading mathematicians. They felt even more
excited once they noticed that the lecturers were also the creators of the material
covered in the mini-courses.

For the international conference at Kioloa, those international participants were
awed by the beautiful landscape of south coasts of NSW and those exotic animals
around the ANU Kioloa Campus. Some of leading participants from China, Korea
and Japan expressed strong wishes to have another conference in 2020 to report
back on new progress.


