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Singularity of geometric structures appearing in dynamical systems
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In the study of dynamical systems modeled by differential equations, there
appear geometric structures from the viewpoints of differential geometry, differential topology, and
algebraic/complex analytic geometry. The project dealt with the geometric structures arising from

Hamiltonian systems, including the integrable systems, with the focus on singularities.
Consequently, interesting results are obtained on the stability of equilibria of integrable geodesic
flows of Lie groups, integrability of sub-Riemannian geodesic flows on the seven-dimensional
sphere, algebro-geometric structures in integrable systems describing the rotational motions of a
rigid body, and the description of geodesic flows on Lie groups associated to the statistical
transformation models.

Hami lton Lie sub-Riemann



Hamilton

Hamilton
Poisson
Lagrange
Lax
Hamilton
Hamilton
Hamilton
sub-Riemann
Sub-Riemann Hsrmander
Riemann Sub-Riemann
Riemann Hami Iton
Hamilton
Lie Riemann sub-Riemann
Lagrange
Lie
(@)) Lie Mishchenko Fomenko
Lie Euler
) Clebsch Kummer
3) 3 Euclid Euler
@7 sub-Riemann
®) a
- Lie Lie Lie
Lie Lie
@O & G
- (2) Clebsch Kummer
- (3) Euler
Melnikov

- Fisher-Rao Amari-
Chentsov a



Hami lton

Lie
Lie

€y

Williamson

Williamson

SU(p,q)  SL(ptq,C)
Iserles
(2) Clebsch
Abel Kummer
(©) Euler
3
Hami lton
@7 sub-Ri
Lie
7
su
Lie
Laplace
®)

Amari-Chentsov

®

Lagrange

Liouville
Mishchenko Fomenko 1978
Hami Iton
2010
Cartan
Lie
Kostant Lie Cartan
Lie
SL(p+q,R) S0(p,q) Bloch-
Clebsch Hami lton
K3
Kummer 16 4
3 Euclid Euler
2
Melnikov Euler
emann
sub-Riemann
sub-Riemann
Riemann
b-Riemann 8
7 5 sub-Riemann sub-
Fisher-Rao
Lie
Barndorff-Nielsen 1980
Fisher-Rao Amari-Chentsov
Lie

Lie

sub-Riemann



Lie

@D O
©)
@) Riemann
sub-Riemann 7
®)
Hami l'ton Lagrange

sub-Riemann



8 6 8 4

Bauer Wolfram Laaroussi Abdellah Tarama Daisuke

Rank 5 Trivializable Subriemannian Structure on S*7 and Subelliptic Heat Kernel 2023
Potential Analysis -
DOI
10.1007/s11118-023-10110-8
Tarama Daisuke Francoise Jean-Pierre 14072
Geodesic Flows of a -connections for Statistical Transformation Models on a Compact Lie Group 2023
Lecture Notes in Computer Science 454 462
DOI
10.1007/978-3-031-38299-4_47
Tarama Daisuke, Francoise Jean-Pierre 5(1)
Dynamical Systems over Lie Groups Associated with Statistical Transformation Models 2022
Physical Sciences Forum 21
DOI
10.3390/psf2022005021
Daisuke Tarama, Jean-Pierre Francoise 12829
Information Geometry and Hamiltonian Systems on Lie Groups 2021
Lecture Notes in Computer Science 273 280

DOl
10.1007/978-3-030-80209-7_31




Ratiu Tudor S. Tarama Daisuke

Geodesic flows on real forms of complex semi-simple Lie groups of rigid body type 2020
Research in the Mathematical Sciences -
DOI
10.1007/s40687-020-00227-2
J.-P. Francoise, D. Tarama 2
The Rigid Body Dynamics in an ldeal Fluid: Clebsch Top and Kummer Surfaces 2020
Integrable Systems and Algebraic Geometry 288 312
DOI
10.1017/9781108773355.009
W. Bauer, D, Tarama 2137
Subriemannian geodesic flow on SN7 2019
42 59
DOI
J.-P. Francoise, A. Jacquemard, D. Tarama 2137
Kummer’ s quartic surface associated to the Clebsch top 2019
68 80

DOl




27 17 20

Integrability of the subriemannian geodesic flows over the seven-dimensional sphere

2023 1

2023

Daisuke Tarama

Geometry around the free rigid body dynamics

Seminaire de Systemes Dynamiques, Institut de Mathematiques de Toulouse

2023

Daisuke Tarama

Complete integrability of the subriemannian geodesic flows over the seven-dimensional sphere

Finite dimensional integrability in mathematical physics

2023

Daisuke Tarama, Jean-Pierre Francoise

Geodesic flows of a -connections for statistical transformation models on a compact Lie group

Geometric Science of Information 2023

2023




Daisuke Tarama

Complex geometry around rigid body dynamics

Problems on foliations and dynamics in complex geometry

2023

Daisuke Tarama

Geodesic flows on Lie groups associated to statistical transformation models

Microlocal and Global Analysis, Interactions with Geometry

2023

Jean-Pierre Francoise, Daisuke Tarama

Dynamical systems over Lie groups associated to statistical transformation models

International Conference on Bayesian and Maximum Entropy methods in Science and Engineering (41st MaxEnt2022 Conference)

2022

Daisuke Tarama

Geodesic flows of the Fisher-Rao metrics for the statistical transformation models

Oberseminar Analysis und Theoretische Physik, Leibniz Universitaet Hannover

2022




Daisuke Tarama

Geometric aspects of the free rigid body dynamics

Floris Takens Seminar, Universiteit Groningen

2022

Daisuke Tarama

Left-invariant geodesic flows over semi-simple Lie groups

GFM(Grupo de Fisica Matematica) seminar, Universidade de Lisbhoa

2022

Daisuke Tarama

Left-invariant geodesic flows on semi-simple Lie groups

15

2022

2023




Daisuke Tarama

Subriemannian geodesic flows of the 7-dimensional sphere

Microlocal and Global Analysis, Interactions with Geometry, Universitaet Potsdam

2023

2023

Jean-Pierre Francoise, Daisuke Tarama

Information Geometry and Hamiltonian Systems on Lie Groups

Geometric Science of Information GSI 2021

2021

13

2021




2022

Daisuke Tarama

Information geometry and dynamical systems over Lie groups

Microlocal and Global Analysis, Interactions with Geometry

2022

Daisuke Tarama

Sub-Riemannian geodesic flows on the spheres

Himeji Conference on Partial Differential Equations 2022

2022

Daisuke Tarama

Integrable geodesic flow of a real semi-simple Lie group of rigid body type

Microlocal and Global Analysis, Interactions with Geometry

2021




D. Tarama

Free rigid body dynamics on SU(p,q) and SO(p,q)

FDIS 2019

2019

D. Tarama

Clebsch top and Kummer surface

Vietnam-USA Joint Mathematical Meeting

2019

D. Tarama

Mishchenko-Fomenko geodesic flow on a real semi-simple Lie group

Seminaire "Systemes Dynamiques, Geometrie Differentielle et Applications”

2019

Lie Mishchenko-Fomenko

2019




Clebsch Kummer

2019

D. Tarama

Geometry and analysis for the Kirchhoff equations under the Clebsch-Weber condtions

Microlocal and Global Analysis, Interactions with Geometry

2020

D. Tarama

Geometry and analysis for the Kirchhoff equations under the Clebsch condition

Analysis & Geometry Seminar Universiteit Antwerpen

2020
0
6
Workshop: Global Analysis and Geometry 2023 at Osaka 2023 2023
Poisson geometry and related topics 23 2023 2023




Mini-workshop : Global analysis and Geometry 2023 2023
Geometric Structures and Differential Equations —Symmetry, Singularity, and 2022 2022
Quantization— — —
Geometry, Mechanics, and their Applications 2019 2019
Poisson Geometry and Related Topics Poisson 2019 2019
Shanghai Jiao Tong University
Sorbonne Universite Institut de Mathematiques de

Bourgogne

Leibniz Universitaet Hannover

Ecole Polytechnique Federale
de Lausanne




