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The Gromov-Witten invariants are a rich source of studies on integrable
hierarchies. Major progress therein has been achieved by the Dubrovin-Zhang theory and the Givental
theory. The present research is focused on the cases that are related to the lattice P and Toda
hierarchies and various reductions thereof. To be more precise, we have considered the Hurwitz
numbers and the Gromov-Witten invariants of the Riemann sphere and the Hodge integrals on the moduli
space of stable curves, and found that the Volterra-type hierarchies, the equivariant Toda
hierarchy, the lattice Gelfand-Dickey hierarchy and the generalized ILW hierarchy show up as the
integrable structures of these geometric objects. Moreover, these integrable hierarchies urn out to

possess many novel features.

Dubrovin-Zhang Givental KP




1990 E.Witten 2
Witten
Kdv T
M.Kontsevich
Witten-Kontsevich 1

C
- Witten-Kontsevich t

X 1990 -
E.Getzler B.Dubrovin Y.Zhang,
A.Okounkov R.Pandharipande T.Milanov
Dubrovin Zhang
Okounkov  Pandharipande  Hurwitz -
Milanov  A. Givental

- Dubrovin-Zhang Givental

2012—~2014 A.Buryak H.Posthuma S.Shadrin
B.Eynard N. Orintin

Dubrovin-Zhang Givental
1980
KP Dubrovin-
Zhang Givental T
T
1 - Witten-Kontsevich
r_
Givental

Eynard  Orantin

2
Givental
Dubrovin-
Zhang Givental Givental
3 2

Dubrovin-Zhang



q- - C KP C
KP KP T Givental -
KP
@
@ -
1 T
32 3
- - Dubrovin
D.Yang Dubrovin 3
Dubrovin
) 3 3 K.F.Liu
2000
Liu Okounkov  Pandharipande
Kdv
(5) 3 Hodge - 2
T

(6) Okounkov  Pandharipande 2006 -

Okounkov -
dressing operator
T
(7) A.Buryak P.Rossi 2018 r-
Buryak Kdv
Kdv -
Kdv -
(8) Buryak Rossi 2018 Intermediate long
wave 1LW

- Okounkov

- LW



Alexandrov

Givental
Givental Millanov

A_Alexandrov

KP

Alexandrov

Kontsevich

KP

cut-and-join

Buryaku, Shadrin, Postuma



8 7 0

Takasaki Kanehisa

51

Hurwitz numbers and integrable hierarchy of Volterra type

2018

Journal of Physics A: Mathematical and Theoretical

43LTO1 43LT01

DOl
10.1088/1751-8121/aael0b

Takasaki Kanehisa 137

4D limit of melting crystal model and its integrable structure 2019

Journal of Geometry and Physics 184 203
DOI

10.1016/j -geomphys.2018.12.012

Nakatsu Toshio Takasaki Kanehisa 376

Three-Partition Hodge Integrals and the Topological Vertex 2019

Communications in Mathematical Physics 201 234
DOI

10.1007/s00220-019-03648-5

Kanehisa Takasaki 103

Cubic Hodge integrals and integrable hierarchies of Volterra type 2021

Proceedings of Symposia in Pure Mathematics 481 502

DOl




Takasaki Kanehisa

54

Dressing operators in equivariant Gromov-Witten theory of CP1

2021

Journal of Physics A: Mathematical and Theoretical

35LT02 35LT02

DOl
10.1088/1751-8121/ac1828

Kanehisa Takasaki B87

Integrable structures of specialized hypergeometric tau functions 2021

RIMS Kokyuroku Bessatsu 57-78
DOI

Takasaki Kanehisa 55

Extended lattice Gelfand-Dickey hierarchy 2022

Journal of Physics A: Mathematical and Theoretical

305203 305203

DOl
10.1088/1751-8121/ac7ca2

Takasaki Kanehisa

56

Generalized ILW hierarchy: solutions and limit to extended lattice GD hierarchy

2023

Journal of Physics A: Mathematical and Theoretical

165201 165201

DOl
10.1088/1751-8121/acc495




8 7 4

Kanehisa Takasaki

Hurwitz numbers and integrable hierarchy of Volterra type

AIMS Conferencer 2018, Taipei, Taiwan, July 5-9, 2018

2018

Kanehisa Takasaki

Toda and g-Toda equations for Nekrasov partition functions

SIDE13, JR 2018 11 12 16

2018

Kanehisa Takasaki

Integrable structures of cubic Hodge integrals

2nd 1BS-CGP Workshop on integrable systems and applications

2019

Kanehisa Takasaki

Volterra-type hierarchies for specialized hypergeometric tau functions

China-Japan Joint Workshop on Integrable Systems 2019

2019




2019
72 Encounter with Mathematics 2019 1 11 12
2019
CP1 Gromov-Witten
2020
2020

Quantum Geometry in Gauge Theory and Strings,

2020




(Nakatsu Toshio)

(10281502) (34428)
(Nakayashiki Atsushi)

(10237456) (32642)
(lkeda Takashi)

(40309539) (32689)




