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Recommendation

In 2012, not only was a Higgs boson with a mass of 125 GeV discovered at the LHC,
but three-generation neutrino mixing was also established. Taking full advantage of
the opportunities provided by these discoveries the committee makes the following
recommendations concerning large-scale projects, which comprise the core of future
high energy physics research in Japan.

• With the discovery of the 125 GeV Higgs boson at the LHC, construction
of the International Linear Collider (ILC) with a collision energy of
250 GeV should start in Japan immediately without delay so as to guide
the pursuit of particle physics beyond the Standard Model through detailed
research of the Higgs particle. In parallel, continuing studies of new physics
should be pursued using the LHC and its upgrades.

• Three-generation neutrino mixing has been established and has provided a path
to study CP symmetry in the lepton sector. Therefore, Japan should pro-
mote the early realization of Hyper-Kamiokande as an international
project due to its superior proton decay sensitivity, and should continue to
search for CP violation with the T2K experiment and upgrades of the J-PARC
neutrino beam.

The High Energy Committee should pursue all available options to achieve the early
realization of these key, large-scale projects.

It is important to complete construction of SuperKEKB and start physics studies
as scheduled. Some of the medium- and small-scale projects currently under consid-
eration have implicit potential to develop into important research fields in the future,
as happened with neutrino physics. They should be promoted in parallel in order
to pursue new physics from various directions. Flavor physics experiments, such as
muon experiments at J-PARC, searches for dark matter and neutrinoless double beta
decay, observations of CMB B-mode polarization and dark energy, are considered to
be projects that have such potential.

Furthermore, accelerator R&D should be continued to dramatically increase par-
ticle collision energies in preparation for future experimental efforts that may indicate
the existence of new particles and new phenomena at higher energy scale.
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HEP Situation in Japan

Various experiments are being conducted!
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ILC History
• Before 2000, there was three LC proposals 

• JLC (Japan), NLC (US), and Tesla (Germany) 

• In 2004, ITRP (International Technology Recommendation Panel) recommended ILC 
with superconducting RF technology. ICFA supported the ITRP recommendation. 

• In 2013, ILC TDR was completed under the leadership of GDE (Global Design Effort) 

• The Japanese HEP community proposed to host ILC in Japan 

• In 2017, Re-baseline of ILC with 250 GeV as a Higgs Factory. 

• In 2023, ILC-Technology Network (ITN) was established to  

• improve the reliability and completeness of ILC technology 

• make international cooperation tighter and dependable between government levels 
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Taikan Suehara, 「素粒子の今と未来」, 23 Dec. 2023,  page 5

ILC略史(1) -2009: 計画の統合とILCの成立

1997 (駒宮委員会) 答申に乗っていたJLCの図
常伝導だが今の設計と本質的にはあまりかわらない

ITRP (2004)
超電導と常伝導を比較して、今の段階では
超電導が実現性が高いと結論した

ILD (2009)
日本中心のGLDと欧州中心のLDC
が合体して形成された

他に米国中心のSiDがある。

Particle flow conceptを具現化した
最初の測定器コンセプト

加速器・測定器コンセプトの統合
 Global projectとしてのILCのはじまり



Message from Diet members

1. Further activities should be promoted to attract the ILC project to Japan by “All-Japan 
Structure” with the research community, industries, promoting organizations of the ILC site 
candidate, related ministries and  politics including the Federation of Diet Members. 

2. The ILC project should be further promoted as a global project by further strengthening the 
international collaboration where International Development Team (IDT), an international 
promoting organization established under International Committee for Future Accelerators 
(ICFA), and the research community of Japan should play a leading role. 

3. The Ministry of Education, Culture, Sports, Science and Technology should actively 

collaborate with the international research community to discuss the realization of the global 
accelerator project, using the framework of the liaison group for the future advanced 
accelerators, in cooperation with the Ministry of Cabinet and other related ministries.

by Federation of Diet Members to Promote a Construction of International Laboratory LC 
March 21, 2024
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Report by S. Asai (KEK DG) at the ICFA meeting in April 2024
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Promotion scheme of ILC / relation of Stakeholder

Cabinet office

M. Finance

MEXT

Industrial 
sector

Candidate site

KEK
(S.Asai) 

M. Eco/Ind.

Japanese Government Diet Federation
For ILC

Foreign 
Governments 

M. Foreign

DOE, etc

National
Lab.s
CERN

Intergovern. 
discussion  

ILC-Japan
(M.Ishino)
community

Five Party meeting
• Diet members
• MEXT (Government)
• Physicists  
• Industrial sector (AAA)
• Candidate site (Thohoku ILC Prom.) 

IDT(T.
Nakata)

Expert panel

International 
community 

2) International 
Expert panel

1) ILC-Tech. Network
for Work-package

Japanese
Community

DomesticInternational
Strong supports are obtained

3. liaison
office between

MEXT
and Cabinet 
office
starts

1. KEK&
Community
& IDT

2. Five 
Party Meeting

Opening remarks 
by S. Asai (KEK DG)



ILC-Japan

ILC-Japan leads activities aimed at realizing the International Linear Collider (ILC).  
As a representative of the community of researchers involved in ILC promotion activities, ILC-Japan takes 
responsibility for promoting the realization of the ILC, working with KEK and coordinating with stakeholders.

https://ilc-japan.org/en/
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Physics Detectors
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ILC Technology Network

WPP 1 Cavity production

WPP 2 CM design

WPP 3 Crab cavity

WPP 4 E- source

WPP 6 Undulator target

WPP 7 Undulator focusing

WPP 8 E-driven target

WPP 9 E-driven focusing

WPP 10 E-driven capture

WPP 11 Target replacement

WPP 12 DR System design

WPP 14 DR Injection/extraction

WPP 15 Final focus

WPP 16 Final doublet

WPP 17 Main dump

SRF

e-, e+ 
Sources

Nano-
Beam

•Creating particles  Sources
•polarized elections  /   positrons

•High quality beams  Damping ring 
•Low emittance beams

•Small beam size (small beam spread)

•Parallel beam (small momentum spread)

•Acceleration   Main linac
•superconducting radio frequency (SRF)

•Getting them collided  Final focus
•nano-meter beams

•Go to Beam dumps

Not only for the ILC but also 
for various application
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ITN: accelerator developments 
by Dr. S. Michizono 

LCWS2024 (Shin MICHIZONO) 2

IDT Scope for  ILC Realization

https://agenda.linearcollider.org/event/9649/attac
hments/38003/60567/Time-Critical_WPsV8b.pdf

http://doi.org/10.5281/ze
nodo.4742018

Work Packages  (WPs) 
for

ILC Pre-Lab

WP-Primes 
for

Time Critical

KEK obtained a budget for these R&Ds and 
started the activity from 2023.

ILC Technology Network (ITN)
  -- global collaboration program---

• Acc. R&Ds focusing on
• SRF
• e- & e+ Sources
• Nano-beam 

2021 May 2022 June

LCWS2024 (Shin MICHIZONO) 14

https://www.kek.jp/en/topics-en/202307081205/

ITN: ILC Technology Network
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M. E. Peskin 
LCWS 2024 
LC Vision 
July 2024

Physics Goals of the 
 Full Higgs Factory 

Program
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FIG. 1: The Higgs boson as the keystone of the Standard Model is connected to numerous fundamental questions that can be
investigated by studying it in detail.

References 40

I. ABSTRACT

A future Higgs Factory will provide improved precision on measurements of Higgs couplings beyond those obtained
by the LHC, and will enable a broad range of investigations across the fields of fundamental physics, including
the mechanism of electroweak symmetry breaking, the origin of the masses and mixing of fundamental particles, the
predominance of matter over antimatter, and the nature of dark matter. Future colliders will measure Higgs couplings
to a few per cent, giving a window to beyond the Standard Model (BSM) physics in the 1-10 TeV range. In addition,
they will make precise measurements of the Higgs width, and characterize the Higgs self-coupling.

II. WHY THE HIGGS IS THE MOST IMPORTANT PARTICLE

Over the past decade, the LHC has fundamentally changed the landscape of high energy particle physics through
the discovery of the Higgs boson and the first measurements of many of its properties. As a result of this, and no
discovery of new particles or new interactions at the LHC, the questions surrounding the Higgs have only become
sharper and more pressing for planning the future of particle physics.

The Standard Model (SM) is an extremely successful description of nature, with a basic structure dictated by
symmetry. However, symmetry alone is not su�cient to fully describe the microscopic world we explore: even after
specifying the gauge and space-time symmetries, and number of generations, there are 19 parameters undetermined by
the SM (not including neutrino masses). Out of these parameters 4 are intrinsic to the gauge theory description, the
gauge couplings and the QCD theta angle. The other 15 parameters are intrinsic to the coupling of SM particles to the
Higgs sector, illustrating its paramount importance in the SM. In particular, the masses of all fundamental particles,
their mixing, CP violation, and the basic vacuum structure are all undetermined and derived from experimental
data. As simply a test of the validity of the SM, all these couplings must be measured experimentally. However, the
centrality of the Higgs boson goes far beyond just dictating the parameters of the SM.

The Higgs boson is connected to some of our most fundamental questions about the Universe. Its most basic
role in the SM is to provide a source of Electroweak Symmetry Breaking (EWSB). While the Higgs can describe
EWSB, it is merely put in by hand in the Higgs potential. Explaining why EWSB occurs is outside the realm of
the Higgs boson, and yet at the same time by studying it we may finally understand its origin. There are a variety
of connected questions and observables tied to the origin of EWSB for the Higgs boson. For example, is the Higgs
mechanism actually due to dynamical symmetry breaking as observed elsewhere in nature? Is the Higgs boson itself
a fundamental particle or a composite of some other strongly coupled sector? The answers to these questions have a
number of ramifications beyond the origin of EWSB.

If the Higgs boson is a fundamental particle, it represents the first fundamental scalar particle discovered in nature.

• The bigs questions:

• Solutions to most of these questions involve BSM physics “talking” to any of the 
sectors of the SM, in particular the Higgs ⇒ Virtual effects in SM observables

• Pushing the precision of SM measurements is a way of learning about new physics 
(indirectly)!

The case for precision physics

Jorge de Blas - U. of Granada 3Physics case for Higgs and Electroweak precision 
July 8, 2024

Global precision at e+e- EW/Higgs factories
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• Yukawa couplings:
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6 = �
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�̂yf mfff + h.c., (12)

where �̂yf mf should be thought as 3 ⇥ 3 matrices in flavour space. FCNC
are avoided when �̂yf is diagonal in the same basis as mf . Note that once we
include dimension-6 contributions, the SM relation between the fermion masses
and Yukawa interactions no longer holds and these are two sets of independent
parameters.

• Vector couplings to fermions: while corrections to the QED and QCD ver-
tices are protected by gauge invariance, the electroweak interactions of fermions
V ff (V = Z,W ) are modified at dimension 6. These modifications are directly
related to contact interactions of the form hV ff :
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The �̂gY
X,L/R

are, again, 3x3 matrices in flavor space and parameterize, in par-
ticular, absolute modifications of the EW couplings. Also, not all terms in the
previous equation are independent and the following relations hold to dimension
6:

�̂g`
W

= �̂g⌫
Z,L

� �̂ge
Z,L

, �̂gq
W,L

= �̂gu
Z,L

VCKM � VCKM�̂gd
Z,L

, (14)

with VCKM the Cabibbo-Kobayashi-Maskawa (CKM) matrix which, unless oth-
erwise is stated, we approximate to the identity matrix.

2.2 E↵ective couplings

As done in [8, 9], some of the results will be presented, not in terms of the Wil-
son coe�cients of the manifestly gauge-invariant operators, but in terms of pseudo-
observable quantities, referred to as e↵ective Higgs and electroweak couplings, com-
puted from physical observables and thus, independent of the basis one could have
chosen for the dimension-6 Lagrangian. This is done by performing the fit internally
in terms of the Wilson coe�cients and then, from the posterior of the fit, compute
the posterior prediction for the quantities

ge↵ 2
HX

⌘
�H!X

�SM
H!X

. (15)
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for the Higgs e↵ective couplings, or the quantities ge↵
Zff,L/R

for the electroweak e↵ective
couplings, defined from:

�Z!e+e� =
↵MZ

6 sin2 ✓w cos2 ✓w
(|ge↵

Zee,L
|
2 + |ge↵

Zee,R
|
2), Ae =

|ge↵
Zee,L

|
2
� |ge↵

Zee,R
|
2

|ge↵
Zee,L

|2 + |ge↵
Zee,R

|2
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Note that the definition in Eq. (15) is not phenomenologically possible for the top-
Higgs coupling and the Higgs self-interaction. Being aware of this, for presentational
purpose we will nevertheless still apply similar definition for ge↵

Htt
. To further connect

with diboson processes, and even though they are technically not pseudo-observables,
we will also use the aTGC �g1,Z , �� and �Z . Finally, we use gHHH ⌘ �3/�SM

3 , to
describe modifications of the Higgs self coupling.

In the results presented below, we will report the expected sensitivities to relative
modifications of these e↵ective couplings with respect to the SM values, whenever
these are non-zero. Such relative shifts are always indicated by the symbol �, whereas
absolute shifts will be indicated with �, i.e., given a quantity X:

�X ⌘ X �XSM, �X ⌘
�X

XSM
. (17)

For instance, in this notation, the new physics contributions to the e↵ective couplings
between fermions and electroweak bosons are given by:

�gff
V,L/R

⌘
(�̂gf

V,L/R
)ff

gf,SM
V,L/R

. (18)

Whenever a given quantity is zero in the SM, e.g. �Z or any of the Wilson coe�cients
Ci, the sensitivity will be reported directly on the parameter.

3 Recap on SMEFT fits for ESG

Global fits of the data expected at HL-LHC and future colliders have been carried
out in the context of the 2020 European Strategy Update for Particle Physics [9] with
a special emphasis on the Higgs sector. One key question addressed was the sensitivity
of the various colliders to the deformations of the Higgs couplings to the di↵erent SM
particles compared to their values predicted robustly in SM itself. These fits relied
on the measurements of the Higgs production cross section times its decay branching
ratios in the di↵erent channels. Two di↵erent approaches, as model-independent
as possible, were adopted. On the one hand, in the -framework, it is assumed
that the structure of the Higgs interactions remain identical to the SM one. While

10

Snowmass 2021 Study
JB et al. arXiv: 2206.08326 [hep-ph]

Physics case for Higgs and Electroweak precision 
July 8, 2024

Higgs Factory is NEXT! 
— There is no question —

Physics case for Higgs and Electroweak precision 
by J.D.B. Mateo



New JAHEP Future Projects Committee

• The global HEP situation is changing dramatically. 
• New recommendations from US P5. 
• New European Strategy is launched. 
• Progress of the CEPC project in China 

• The importance of the Higgs boson is growing. 
• Higgs Factory is the next collider as a consensus of the HEP 

community. 

• New Future Projects Committee was launched in 2024. 
• Dr. Y. Okumura is chair of the committee. 

• The Japanese HEP community is updating its strategy for future 
projects. 
• An input to European Strategy 

Your input is very welcome and important.

https://www.jahep.org/en/fproject.html
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Summary
• The Higgs Factory (HF) is the NEXT HEP project with global consensus. 

• There are three proposals:  the CEPC, the FCCee, and the ILC. 
• Upgrade possibilities, energy extendability and an option to switch to a hadron collider, will be considered. 

• As the HF is a long-term project, it is vital to keep ongoing projects with high physics outputs and steady R&D for future 
HEP technologies. 

• In Japan, ILC-Japan is the core of the ILC activities. The Japanese HEP community would like to play a leading role in 
making the ILC a reality.  
• The ILC should be further promoted as a global project by strengthening the international collaboration with IDT and 

ICFA.  
• We are making every possible efforts for the Japanese government to consider expressing their interest in hosting the ILC. 

• In the International framework, ILC-Technology Network (ITN) is established by networking with a number of foreign 
laboratories and institutes to strengthen the international cooperation in the ILC accelerator R&D. 

• The Japanese HEP community has set up the New Future Projects Committee to update the strategy for future projects in 
Japan. Your input is essential for HEP projects in Japan, along with close communication with the global HEP community.

with my personal view
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