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Fliture Project

Contents of the Report
Status and Prospects

Energy Frontier
e ILC, LHC upgrades, other projects
Neutrino Oscillations

e Long Baseline Neutrino Experiment (water
Cherenkov, liquid argon)

Flavor Physics
e Super KEKB, muon, Kaon, neutron

Non-Accelerator

e DM, double 3 decay, CMB B mode, DE




Large Projects (1)

e If a new particle such as a Higgs boson with a
mass below around 1TeV is confirmed at LHC,

Japan should take the leadership in early

realization of e‘e” linear collider. In particular
if the particle is light, experiments at low
collision energy should be started at the
earliest possible time. In parallel continuous
studies on new physies should be pursued at
LHC and upgraded LHC. If the energy scale of
new particles/physics is higher, accelerator
Ré&D to realize the necessary collision energy
should be reinforced.




1. Quark Flavor Project



KEKB upgrade to SuperKEKB

Luminosity upgrade projection
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2. Lepton Flavor Project
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T2K Experiment |ong-Baseline Neutrino Experiment
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Improvement of both reactor and accelerator
experiments will provide first handle on the CP
violating complex phase op.

Expectation with ~50 times more data

(750kWx 5x107s)
B A 111§2 <0 1
Expected - E

beam power — - Stat err only!

5 5

v’ D:_ T2K expected -

B il ot (e p-o.t.
o 5in*26, =1.0 ]
190kW 300kW 750KW E statistical error only E

b 5 0n 0s 06

* Measure v, app. for both v, and v, beam
« Take asymmetry

14

Pv,—ov,)-P(V,>V,) Am,L sin26, .

A sin &

CP

P(v,>v)+P,—>v,) E sing;




1183 -
——4———————— 46" e

I i I I I
0.15 02 025 03 035

sin22 13

Comtiol Bosain
Aivess [Tosel 1

12 Tralle laewrs read runssl size)

100kt Lig. Ar TPC \ b

Elwctrosic Hut
4
Asgun Suppky Mackine

Chater Cavern

Imner Aigon Tank

egon Pool Tank
i3 Teaffilanes rowd tunnel sizel

decess 1T

{1 Trafic lanes ro

)
g

Time (us

300

200

100

&0
TPC Channel



1s state in a muonic atom »  Search for cLFV mu-e conv.
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3. Energy Frontier Project
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Forum Discussion
About Linear
Collider Perspectives
Tuesday, Oct. 30 (17:30 -18:30)

As part of the NSSJ ympns]

spetlal LmearCojnf;é'r(LC) eJem > LC Project Implementation Plan

———

and the Compact Lineartolllde'
(CLIC) accélerator

;'lnternatl'onq,l Lm.earcnlliﬁer(lj. ] . _ [ > LC Techno'ogy Roadmap

> Impactof LC technologies fa
m;lustnal appllca

¢ ’“"‘“‘?’ﬁ""?""“ L | > LC Added Value to Society
With participation of:

Rolf-Dieter Heuer (CERN)
Atsuto Suzuki (KEK)

Joachim Mnich (DESY)
| Stuart Henderson (FNAL)
e L C Hitoshi Murayama (LBNL/IPMU)
CoacnisivIGd s Akira Yamamoto (KEK)

i . = Steinar Stapnes (CERN)




ILC Proposal from Japan

, In 2008
1. Why ILCinlJapan?:1
. Quest f_or. P olli T Quest for Unifying
Birth-Evolution e — Matter and Force

of Universe
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A bid-to host activity in Japan Industry - KEK Collaboration Council
(June 11, 2008)
Advanced Accelerator Association Promoting Science & Technology

Promoter’s Meeting on
Industry — KEK Collaboration Council

2008.02.21
bishi Heavy, i, TP

Hitachi CEO
2008.02.21 A

' Honorary Chairman :

Masatoshi Koshiba

Director General at

Heisei Foundation for

Basic Science

T

Chairman: Supreme Advisor :
Advisory Meeting Takashi Nishioka Kaoru Yosano
General Meeting Board of Directors I
Secretariat |>

Technology Study Outreach Intellectual Property Large Project
Group Group Study Group Study Group




Kickoff Meeting : July 31st, 2008
Vice Chair Chair Secretary

Federalon of Diet Memogrsfor promofion f e LCproject | Watoyama  vosana  Kawamura

; _ T m.“‘_ﬂ..“'lpulu'n. FERINT] | R
y= — & EEOLA
MEY=7 2 v aaLe

AAA

Advanoed Accelerator Assoclation
Promoling Scilence & Technology

15/Dec./2011

Symposium



Why ILCin Japan ?: 2

Japan Policy Council
Second Recommendations:
Regional Development through

July 12, 2012
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Realizing an international organization for
the International Linear Collider (ILC), to
push towards reforming regional cities as a
role model for the creation of a global

country.
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Rolf Heuer, global ILC cities and the role of Japan

Ed share | ¥ &
Rika Takahashi | 1 Movember 2012

COn 24 October, a symposium to boost activities to invite the ILC to Japan
was held at the University of Tokyo, Tokyo, Japan. This event was entitled
“Forum on Advanced Accelerator Science & Industry — Creation of Global
Froject Cities.” Because this event's date coincided with the height of the
big ILC conference, LCWS12, held at University of Texas, Arlington, US,
many Japanese scientists were unable to attend. Nonetheless, it attroctod,
an audience of about 300 people — clearly not too many experts in th"‘
as they were all in Arlington. The talk that received greatest attention®
the one delivered by Rolf Heuer, Director-General of CERN.

The forum was jointly hosted by the Japan Policy Council (JPC) and n-e-'i
Advanced Accelerator Association promoting science and Technolog 3y
(AAA). JPC was founded by business and labour leaders and scholarg )

Rolf Heusr giving & talk at the ILC symposium held at aims to create a grand design for Japan and to develop a strategy tow
University of Tokyo its realisation.
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Towalrel L€ Construction 3 [nternational Activities

2012 2013 2014 20156

Linear Collider Directorate (LCD)
® Accelerator/Detector R&D

GRtl))E l::) ® Cite Recommendation
® Detailed Design for Construction

® Project Proposal /\

Cite/Ho
Linear Collider Board (LCB) tabl{§h

: ® Detailed Design for ILC Lab.
ILCSC ® Chart-out of Approval Process

for instance, ICFA>IUPAP~> OECD
@ - Governmental Board

<

® Project Proposal to
ICFA ICFA > IUPAP -> OECD
- Governmental Board




2012

HEP

Researchers

—| @ Set-up JLCBand JLCD | |

Japan Policy
Council

ewalidiiGiConstijlictienSlaaniActivities
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® Cite Decision —_—
® Design ILC Lab.

Fom
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® Project Proposal

® Establish

/‘ J-Lab.

age
in Japan

of Japan

to Science Council . ® |LC Host

Recommendation
to Government

® Detailed
Design of —
International
Country

201576

/\

Cite/Ho,

tablish



Budget support from the government

In principal (researcher’s proposal)

® 50% of the total € host country
® the other € non-host countries

Extra support

® Given the special aims in Japan (Creation of Global Country inside
Japan), the extra support from the government is feasible.
® Multi-body promotion :
MEXT (Ministry of Education, Culture, Sports, Science &
Technology )
+ METI (Ministry of Economy, Trade and Industry)
+ MLIT (Ministry of Land, Infrastructure, Transport and Tourism)



ILC Physics

— Beginning of new era of particle physics
 Is it the Standard Model Higgs?
» Where is the dark matter?
* Is there really new physics at Terascale?

« |LC Higgs

— Generate ~10K Higgs (can be tagged!) ILC: Simple and clean initial&final states
* Sosensitivity in ~ 1 day (LHC : ~1 year) Specify Initial-state 4-momentum
Higgs Brs to a few % (LHC : a few 10s %) & beam polarization : control
* e.g.H—cc(LHC: cannot) intermediate state
I',,; to 5% (challenging at LHC) (e.g. ex turns of W=&AD)
CP to 3~4% (mix coeff)
 |LCtop 209, | Higgs couplings (ILC)
— mymsbar) to 100 MeV (LHC: ~ 1 GeV) RS 7T
— Anomalous ttZ, toW, ttg coupl (LHC: hint of ttg only) T e e—
e ILC new physics T sing) cosp
— Composite Higgs scale to 45 TeV (LHC: ~7 TeV) c T bt
— Anomalous WWYV coupl (x10 better than LHC) ' ' '




4. Summary

Time line of particle physics program in Japan

2012 2015 2020 ) 2025
|




