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Opening remark

Joint Workshop of the 
Nagoya B-1 units “Heavy 
Flavor & Dark Matter”.



World Research Unit for Heavy Flavor 
Particle Physics (“WPI-next”)

SuperKEKB/Belle II II

Toru Iijima
•B, Tau Physics
•Exotic hadrons

LHC-ATLAS

Makoto Tomoto
•Top physics
•HiggsTheory

Junji Hisano
Flavor Physics
Dark Matter

Peter Krizan
(Ljubljana)

標準理論 新物理

Boost Nagoya’s activities for collider experiments/phenomenology, and leadership.
• T. Iijima: Belle II spokesman (2019.6~)
• A. Gaz: Belle II convener for TCPV analyses
• P. Krizan: Belle II technical coordinator (and former spokes)
• Y. Nakahama: ATLAS trigger coordinators
• M. Tomoto, J. Hisano, T. Iijima: leaders of grant-in-aid projects

• TOP detector, Computing at Belle II
• Trigger R&D and operation at ATLAS

Received a “S” rating 
in the final evaluation



国際会議・研究会の開催
国際会議、研究会
• Flavor Physics & CP Violation (FPCP2015),  2015. 5. 25-29（約142名）
• Muon Trigger Workshop in Kyoto,  2016.1.12-1.14（38名、外国人11名
）
• Symposium "Interplay between LHC and Flavor Physics" , 2016. 3. 14 -15（

47名、外国人9名）
• Mini-workshop on D(*)τν and related topics, 2017 . 3. 27-28（42名、外国
人27名）
• 3rd Workshp for the HL-LHC muon trigger upgrade, 2017. 6. 12 -14（20
名、外国人6名）
• AC21 ATLAS meeting with Adelaide/Freiburg/Nagoya, 2018.2.12-2.15, 

Adelaide
• Mini-workshop “Hints for New Physics in Heavy Flavors”, 2018. 11. 15-

17（45名、外国人17名）
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Beijing Yonsei

NovosibirskKing’s College London

国際ネットワークの構築
• 海外研究機関とのネットワーク構築
• ヨゼフ・ステファン研、リュブリアナ大学（スロベニア）
• アデレード大学（オーストラリア）
• エジンバラ大学（イギリス）
• テル・アビブ大学（イスラエル）
• パドヴァ大学（イタリア）
• ミシガン大学、ハワイ大学（アメリカ）
• オルセー線形加速器研（フランス）

• 外国人招聘研究者（2014~）: 47名

• 外国人研究者受入：1名＋１名（今年度）

• 大学院留学生（2014~）：3名,  長期受入：１名（アデレード大）

NU research , 2016/11/18

KMI Film

IJS-KMI, MoU ceremony, 2014

Prof. A. Soffer (Tel-Aviv) 
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International research unit for 
innovative dark matter search 

Itow-san et al.
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地域社会 

奈良女大学 

東北大学 

BINP 

ソウル国際大 
ヨンセイ大 

東京大学 

地域データ解析センター 

(ATLAS Tier 2) 

国内の 

ATLAS研究者 

b物理研究者 

タウ・レプトン研究大学ネットワーク 

タウ物理解析施設で実績 

タウ物理データ 

LHC物理データ 

KEKB-Belle実験 

LHC-ATLAS実験 

b物理解析 

研究者集団を組織 … タウ・レプトン物理解析を中心とした先端研究・教育拠点 

BファクトリーからLHCへと展開 

SINET3, グリッドシステム 

物理探索∝人的資源 

国内外の 

理論研究者 

LHC物理解析 
KEK  

国外の 

ATLAS研究者 

台湾中央大 ITEP 

名古屋大学理学研究科付属 

タウ・レプトン物理研究センター 

CERN 

国際研究者ネットワークを強化 

Tau-Lepton Physics Research Center 
(Graduate School of Science)

Flavor Physics 
International Research Center



Kobayashi-Maskawa Institute （KMI）Graduate School of Science

Tau lepton physics 
research center

LHC physic Tau physics Theory
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World Research Unit for 
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Flavor physics international research center

SuperKEKB/Belle II

Bottom quark Tau leptonCharm quark

KEK

• Origins of Symmetry Breaking 
outside of the Kobayashi - Maskawa Theory

• Exploration of Symmetry Breaking in Tau leptons

SM 3.8σ

New physics searches
Verification of B decay results 
showing hints of new physics

(KMI Tau lepton data analysis 
facility）

Cross-cutting research on big data 
analysis and machine learning

Other flavor 
experiment

Integrated 
analysis

Development of a state-of-the-art 
detector for international 
collaborative experiments

New detector 
for collider 
experiment

Top quark

LHC-ATLAS

CERN

Higgs

• Top, Higgs properties, symmetry breaking
• Direct search for new particles (e.g., 
second Higgs)

Higgs mechanism
Revealing the origin of mass 
(phase transition of vacuum)

J-PARC

c Hμ ν
Muon Neutrino

Promoting international research and education on flavor physics, 
which is expected to make significant progress in the 2020s

Physics results

ミューオン異常磁気能率
ニュートリノのCP非対称性

Understanding of 
"Mystery of the Missing Antimatter”

As a center for the promotion of international collaborative research at the university, the center will lead the development
of cutting-edge detector and data analysis, and will promote research centered on the understanding of the mysteries of 
antimatter that have disappeared from its fusion research across various projects, and publish the results.

50 times more data Run 3 → Higher luminosity

• Muon experiment
• Neutrino experiment

Exchange of human resources 
through cross-appointment

New physics
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Research plan

2015 2020 2025 2030

LHC/ATLAS

SuperKEKB/Belle II

13TeV 13-14TeV

x 2 > x20

Higher 
luminosi

ty

x3 x50

First 
collisio

n!
Preparation

J-PARC

現在

R&D, preparation
Integration 

test

Data 
taking

Hyper-K

NINJA

Muon 
experiment

Neutrino 
experiment Run 1 Run 2

R&D preparation
Data 
taking

Detector 
upgrade

Trigger system 
upgrade

Precise 
result of 
Higgs 
property

Precise 
quark 
results

Precise 
result of 
charged 
leptons

Results of 
neutrinos

Solving the 
Mystery of the 
Missing 
Antimatter

Higgs
H

Top quark

Bottom 
quark

Charm 
quark

c

Tau lepton

μ Muon

ν
Neutrino

統合解析

• Super B factory （SuperKEKB/Belle II） experiment: Accumulate 50 times more bottom, charm quark, 
and tau lepton data over the next 10 years

• LHC/ATLAS experiment: New top quark and higgs data in Run 3（2022-2026) → High luminosity 
LHC

• Muon g-2/EDM experiment at J-PARC, Neutorino experiment（T2K→Hyper-K, NINJA etc.）
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World-leading Research Institutes

KMI
Kobayashi-Maskawa institute

WPI-ITbM
Institute of 

Transformative Bio-Molecules

Institute of Advanced Study

Institute of 
Advanced ResearchFormulate collaboration strategies for participating 

centers and manage in an integrated manner
• Support for internal and external collaboration among 
cutting-edge international research and next-
generation research centers
• International public relations, outreach, science

Department of Research Promotion

② Cooperation with international 
research institutions, international 
collaborative research management
promote cutting-edge collaborative research at 
international research institutions through close 
collaboration with world-leading researchers

国際共同プロジェクト

その他の実験

Collaboration inside and outside the university

Integrated 
Analysis

Summary 
of results

International 
Conferences, 
Schools, 
Lectures

Graduate School of Science
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Extention

Theoretical 
Studies

Kobayashi-Maskawa
institute

Experimental 
Studies

Flavor physics
internatinal

research center

Cross-cutting collaboration with domestic 
research institutions and universities

① Coordination of 
experimental-
theoretical 

collaborative research

New particle detector R&D
Emulsion R&D

GRID, GPU
Machine Learning・AI

Collaboration with 
other 

departments 
within the 
university

World Research Unit for 
Heavy Flavor Particle Physics

Invitation of world-leading 
researchers

Implementation of cutting-edge joint research
Long-term Visits for Young Researchers

International collaboration projects

Other experiments.

③ Construction of a common 
infrastructure for cutting-edge device 
development and big data analysis
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Extention

Theoretical 
Studies

Kobayashi-Maskawa
institute

Experimental 
Studies

Flavor physics
internatinal

research center

Cross-cutting collaboration with domestic 
research institutions and universities

① Coordination of 
experimental-
theoretical 

collaborative research

New particle detector R&D
Emulsion R&D

GRID, GPU
Machine Learning・AI

Collaboration with 
other 

departments 
within the 
university

World Research Unit for 
Heavy Flavor Particle Physics

Invitation of world-leading 
researchers

Implementation of cutting-edge joint research
Long-term Visits for Young Researchers

International collaboration projects

Other experiments.

③ Construction of a common 
infrastructure for cutting-edge device 
development and big data analysis

Budget request for organizational restructuring
（組織改編概算要求）

Under the package of 
“Strengthening the functions of the Institute of Advanced Studies”

Approved!
Employment of ~2 assoc. professors

+ operation



International research exchange
in the post Corona era
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We have succeeded in application to the 
New JSPS grant-in-aid program “International Leading Research”

A good news!

• In collaboration with SuperKEKB 
and theiry colleagues.

• One of 15 selected from >100 
applications




