ISSN 1880-2818

B B0 BT OBE JE P R K 8% 2074

RIMS 3 [ #f %8 (BF%)

Tosio Kato Centennial Conference

R N R ]

2018%7H



BT ZERT R T s, SO RSB AT IS8T O SE R R FE 4 % 5 & Ok
WFgeoRisk & L Cl19644F I FIAToshlta S g L7z, BUEDILFEFIH - JERIBFEHL
(20104E58/2) DHIH TH 5, ELLFEFMMHZET & L TU5Ei 2582 L 7284
DT ETLD, PDekPitad, mEBH&EZFATL, 20164F 1213552000505 4T &
NBIZED T L7z BIED S 20008 £ TSR S N 725w SCH0E29,265%, #H
Bid342960H E W) R DTH Y, RO - BERA B OB 2R
ZIERBDH LT, KHPEORKY: - BERFOIROER 2D 5 E LT,
MG Z RV E L > TVE T,

HIEEDONFILBIIZET O™ = 7H A b B L OHEBRFOFMIGEHR) KD M) 2B
WTHAREN, EFORT 7 & A8131,380,032[0 (20174EFE) 28z 57 L, %
BoOFIZTHH 20T nwET

HEBOMMEF IR LEZOHMICE SN TV E T, FHRWICHAFHENLM S
NTVDEZEREHO—D L o TWET. ZOME, #7skE, B - oy
DL BV 5 RO Y HRI R EHCT 7t ATED b0 L LT, W4
DHFELDFHNOF T, EELLIERYOOH) 5.

UGS FAIHIA B L WIESRORLE A L T 772025 HO T 2 12
AL, WIS RS CRESETOR N L R R LET R e bI,
ShAD b, HFRAFIOIFAA - EFTEIA L LTOEMIZ IS 227X,
MISEORE THN LT ET S 0L ) BECEH L ETET,



RIMS Kokylroku 2074

Tosio Kato Centennial Conference

September 4 ~8, 2017

edited by Kenji Yajima

July, 2018

Research Institute for Mathematical Sciences

Kyoto University, Kyoto, Japan

This is a report of research done at the Research Institute for Mathematical Sciences,
a Joint Usage/Research Center located in Kyoto University.

The papers contained herein are in final form and will not be submitted. for publication elsewhere.



Foreword

The present volume of RIMS Koékytroku contains most of the material presented at the
“Tosio Kato Centennial Conference”, which was held September 4-8, 2017, at University
of Tokyo. This conference celebrated the centennial of Tosio Kato. He was born August
25, 1917, in Kikusawa-mura (now part of Kanuma city), Tochigi prefecture, Japan. Tosio
Kato is renowned for his fundamental contributions to the mathematical analysis of (non-
relativistic) quantum mechanics, and equally for his contributions to non-linear partial
differential equations.

The organizers have all been strongly influenced in their research by Tosio Kato, both
his results and his approach to problems. It was imperative for them to celebrate the work
of this great mathematician on the occasion of his centennial. This conference was focused
on his contributions to the mathematical analysis of quantum mechanics. The selection
of speakers emphasized equally the importance of his contributions and his continued
influence on younger researchers in the area.

This volume contains both presentation papers and extended abstracts from the confer-
ence. The conference had more than 150 participants. Each presentation was followed by
lively discussions. At the conference dinner a selection of photographs and 8mm movies
of Tosio Kato were presented, many of them for the first time to a wider audience.

We would like to draw attention to the volume RIMS Koékyuroku No. 1234, which
contains material from a conference held soon after Tosio Kato passed away. This vol-
ume is focused on his contributions to non-linear partial differential equations. Together
with the present volume they give a broad view of Tosio Kato’s great contributions to
mathematics.

The conference was held as a part of the RIMS research project 2017. The organizers
express their deepest gratitude to RIMS, Kyoto University, for its financial support. They
are very grateful to the Graduate School of Mathematics, University of Tokyo, for its
hospitality during this conference.

Organizers of the conference

Arne Jensen (Aalborg University)

Shu Nakamura (University of Tokyo)
Hisashi Okamoto (Gakushuin University)
Yoshio Tsutsumi (Kyoto University)
Kenji Yajima (Gakushuin University)



Tosio Kato Centennial Conference

September 4-8, 2017
Main Auditorium, Graduate School of Mathematical Sciences

University of Tokyo

September 4 (Mon):
14:00-14:10: Opening
14:10-15:00: Elliott Lieb (Princeton Univ.)
A dual form of the sharp Nash inequality and its weighted generalization

15:10-16:00: Hal Tasaki (Gakushuin Univ.)
Efficient heat engines are powerless: Universal trade-off relation between
current and dissipation

16:30-17:20: Fumio Hiroshima (Kyushu Univ.)
Analysis of a scalar field model without ultraviolet cutoff by path measures

September 5 (Tue):
10:00-10:50: Barry Simon (California Inst. Tech.)
Tosio Kato’s Work on Non-Relativistic Quantum Mechanics, I

11:00-11:50: Shinichi Kotani {Osaka Univ.)
Sato’s Tau-functions expressed by Weyl-functions and its application to
KdV flow

14:00-14:50: Heinz Siedentop (Univ. Munich)
The Ground State Energy of Heavy Atoms

15:00-15:50: Takuya Mine (Kyoto Inst. Tech.)
Scattering theory for the Aharonov-Bohm effect

16:20-17:10: Alexander Sobolev (Univ. College London)
Multi-parameter asymptotics for truncated Wiener-Hopf operators

September 6 (Wed):
10:00-10:50: Barry Simon (California Inst. Tech.)

Tosio Kato’s Work on Non-Relativistic Quantum Mechanics, 11
11:00-11:50: Erik Skibsted (Aarhus Univ.)

Spectral and scattering theory of Schrédinger operator at thresholds
14:00-14:50: Tadayoshi Adachi (Kyoto Univ.)

On quantum scattering in time-dependent electromagnetic fields
15:00-15:50: Kenichi Ito (Kobe Univ.)

Resolvent expansions for the Schrédinger operator on a graph with rays

16:20-17:10: Maciej Zworski (Univ. California, Berkeley)
Resonances for obstacles in hyperbolic space

18:00-20:00: Reception at Faculty House
Slideshow of Tosio Kato’s photographs (by Hisashi Okamoto)



September 7 (Thu):

10:00-10:50: Gustavo Ponce (Univ. California, Santa Barbara)
The Cauchy problem for the (generalized) Korteweg-de Vries equation after
Tosio Kato

11:00-11:50: Tetsu Mizumachi (Hiroshima Univ.)
Asymptotic Linear Stability of Benney-Luke line solitary waves in 2D

14:00-14:50: Wilhelm Schlag (Univ. Chicago)
Structure theorems for intertwining wave operators in three dimensions

15:00-15:50: Bernard Helffer (Univ. Paris, Orsay)
On the maximal domain of a Schrédinger operator with complex potential:
old and new

16:20-17:10: Setsuro Fujiié (Ritsumeikan Univ.)
Propagation of singularities at a non analytic hyperbolic fixed point and
applications to the quantization of resonances

September 8 (Fri):

10:00-10:50: Gianluca Panati (Univ. Rome, “La Sapienza”)
The Localization Dichotomy for Periodic Schrédinger Operators

11:00-11:50: Hiroshi Isozaki (Tsukuba Univ.)
Inverse scattering on graphen — vertex model and edge model

11:50-12:00: Closing

Organizers:
Kenji Yajima (Gakushuin University), Arne Jensen (Aalborg University), Hisashi
Okamoto (Gakushuin University), Yoshio Tsutsumi (Kyoto University)

Local Organizers:
Shu Nakamura (University of Tokyo), Keiichi Kato (Tokyo University of Science),
Norikazu Saito (University of Tokyo), Fumihiko Nakano (Gakushuin University)

Support: This conference is supported by RIMS Research Project: “Mathemat-
ical Analysis of Quantum Mechanics and Related Topics”, and Graduate School
of Mathematical Sciences, University of Tokyo.
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Kokytroku

RIMS Kokytroku was started in 1964 as the proceedings of symposia, colloquia and workshops
supported by RIMS, the Research Institute for Mathematical Sciences, Kyoto University. It was
the next year of the establishment of RIMSS as one of the nationwide Cooperative Research Centers,
the preceding system of the current Joint Usage/Research Centers that started in 2010. For half a
century since then, about 50 to 60 volumes have been issued each year, and the 2,000th volume
was issued in 2016. The volumes of Kokytroku from the 1st through the 2,000th, containing
enormous 29,265 articles and 342,960 pages, not only deliver the latest research activities in
mathematics and mathematical sciences but also constitute valuable and incomparable collections

of articles that pass down history of progress of mathematics and mathematical science in Japan.

Articles in Kokytroku are available on the websites of RIMS and Kyoto University Research
Information Repository. They are very frequently accessed on the internet, with a total of as many
as 1,380,032 accesses in 2017.

The authors choose the languages to write articles, and many are written in Japanese, which is
one of the characteristics of Kokytroku. As a result, Kokytroku is regarded as a significant and
important literature which allows easy access to the latest specialized knowledge in the large fields
of mathematics and mathematical sciences written in native language for Japanese readers, while

more and more research papers are being written in English in recent years.

We are deeply grateful to many of those who have participated in cooperative research activities
of RIMS and greatly developed Kokytroku. We heartily ask for your continuous participation in
research activities at RIMS as a Joint Usage/Research Center and your warm support and

cooperation for the fruitful development of Kokytroku.



