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5. WFSEIEEHR L/ Research Report

(1) WFFEEEHOBEEE « %Y Summary of Research Results
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Singularity Theory is a field of mathematics on the interface of Algebra, Analysis and Geometry. It deals
with objects and phenomena that are not “smooth” and therefore cannot be easily handled. The main
goal of singularity theory as describing how these objects depend on parameters, particularly in cases
where the properties undergo sudden change under a small variation of the parameters. Both the French
and the Japanese Singularity schools are among the leading in the world. Let me just mentioned such
distinguished founding leaders (both recipients of the Fields medal the highest distinction in mathematics)
Heisuke Hironaka and René Thom.

Working with the Japanese team. This was my first visit to Japan after the pandemic. | was working
with the Japanese singularity team, in particular with Professor Toshizumi Fukui from Saitama University,
Professor Satoshi Koike from Hyogo University of Teacher Education, Professor Toru Ohmoto from
Waseda University and with Professor Kyoshi Takeuchi from Sendai University.

- With Professor Fukui and Professor Laurentiu Paunescu from the University of Sydney who was
visiting Professor Fukui during the same period, we started a new collaboration on the bi-Lipschitz
classification of polynomial function germs. We propose to use the method of Newton polygon to
handle this important subject that attracted lot of attention in recent years. The work in progress
and a paper in preparation.

- During my stay in Japan | have visited Professor Takeuchi in Sendai. We began a new
collaboration on the singularity theory of complex polynomial and rational functions in the context
of the recent developments in the irregular Riemann-Hilbert correspondence for holonomic D-
modules and the Fourier-Sato transforms for enhanced ind-heaves, we study the Fourier
transforms of some irregular holonomic D-modules.

Working with PhD students. During my stay in Japan | had several discussions with PhD students
working in singularity theory. This included in particular
- With Atuski Hiramatsu., a PhD student of Professor Fukui, on the versality of the unfolding of regular
surfaces.
- With Kazuki Kudomi, a PhD student of Professor Takeuchi, on the characteristic cycles of irregular
holonomic D-modules.
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(2) F2ppgesek MEGRC T2, B, AWIUERESS) /Main Research Publications
744 Japanese Australian workshop on Real and Complex Singularities, 4--7 November, 2024 Saitama University
T # Motivic, logarithmic, and topological Milnor fibrations %17-7.
11 A 25 BIZHERFACTTE I — b—7 Arcranalytic triviality Z17-7-.

Conferences and Seminars. | was an invited speaker of the Japanese Australian workshop on Real
and Complex Singularities, 4-7 November, 2024, that took place at Saitama University. | gave a talk
entitled “Motivic, logarithmic, and topological Milnor fibrations”, based on my recent paper accepted for
publication in Advances of Mathematics. This was a big conference, see https://www.rimath.saitama-
u.ac.jp/lab.jp/Fukui/lJARCS9/ for more information.

Another smaller meeting took part on November 27 at Waseda University. It reunited several Japanese
researcher in singularity theory including Shihoko Ishii from the University of Tokyo. The subject was
related to my earlier work on bi-Lipschitz classification of analytic function germs.

(3) ZDY Remarks
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This stay was perfect, | could keep on my research, strengthen my collaborations and open new ones.
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