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HEP projects pursued In Asia
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HEP Projectsin Asia - Japan

SuperKEKB/Belle II: e+e- B-factory
Super Kamiokande: atmospheric neutrinos/p decay

J-Parc/T2K: Accelerator neutrino oscillation/CP

SuperKEKMBelle Il has started the physics experiment
A Various HEP programs are ongoingJ&RARC
Participations in the LHC at CERN

Efforts for promotion and preparation of the ILC project
are intensified in Japan

Geoffrey Taylor, Workshop for Future Particle Accelerators, KAIST, July 9, 2019
Tao Han, HKUST Gordon Research Conference, 2019



HEP Projectsin Asia - Korea

e RENO: reactor neutrino oscillation
e CAPP: underground lab at IBS

e CUP: underground lab at IBS

Geoffrey Taylor, Workshop for Future Particle Accelerators, KAIST, July 9, 2019

Tao Han, HKUST Gordon Research Conference, 2019




HEP Projectsin Asiai India, Hong Kong

India:

e LHC CMS ALICE: collider expts
» Assoclate Member, CERN

e SuperKEKB/Belle II: e+e- B-factory
e PLANCK: satellite CMB

Hong Kong:
e LHC ATLAS: collider expt
e Daya Bay ‘reactor neutrino experiments
e VLA, SMA, ALMA: radio/optical astrophysics
e Fermi-LAT: gamma-ray astrophysics

Geoffrey Taylor, Workshop for Future Particle Accelerators, KAIST, July 9, 2019
Tao Han, HKUST Gordon Research Conference, 2019




HEP ProjectsinAsiat Australi a, T

Australia:
e LHC ATLAS: collider expt
e SuperKEKB/Belle II: e+e- B-factory
e LIGO: gravitational wave
e Axion Search

Taiwan:
e LHC CMS: collider expt
e SuperKEKB/Belle II: e+e- B-factory

Several smaller efforts across a range of countries

Geoffrey Taylor, Workshop for Future Particle Accelerators, KAIST, July 9, 2019
Tao Han, HKUST Gordon Research Conference, 2019




HEP Projectsin Asia - China

BEPCII/BESIII: e+e- collider program (tau/charm)
Daya Bay/JUNO: reactor neutrino oscillation
PANDAX, CEDEX: JinPing lab DM expts

LHASSO: air shower cosmic rays
A BEPCII/BESIII experiment half wayhite paper coming

VAV SHE ooy A Various HEP programs are ongoiogunder development
Ali: CMB pola R&D and cultivation of the CEPC

Geoffrey Taylor, Workshop for Future Particle Accelerators, KAIST, July 9, 2019
Tao Han, HKUST Gordon Research Conference, 2019



BELLE I
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2008 Nobel Physics prize

‘ Dr.KobayashiDr.Maskawa
Bellea aBariscovered CP violation B

mesons, and confirmed Kobayadhaskawa
theory. The apparatus has been upgraded to
search for new physics beyond this theory.

SuperKEKE
accelerator

Belle Il

detector and
members

(Feb. 2017) 9



http://www-acc.kek.jp/KEKB/pictures/KEKB_photo/KEKair2005/KEKair2004-04H.jpg
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Luminosity profile and potential discoveries
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T2K (Tokal t&kamiokg experiment

= 2010~ (Running)

Tl

A High intensityn. beam from JPARC MR to Sup&amiokande
A Observation ofi A n,(2013)
A Updated goals

I Precise measurement of appearance
I Precise meas. of disappearance

C MeasureCPV phase, contribution to masier. determ.
12



Latest T2K CP Violation Search Result

dcp (Radians)

dcp (Radians)
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HEP Projectsin Asia - China

|
BESIII Collaboration

Europe (16)

Folizical Map of the World. June 1999
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HEP Projectsin Asia - China
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41 institutions, 193 collaborators
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d North America.(16)
Asia (22) Brookhaven Natl Lab, CalTech, lllinois Institute of Technology,
Beijing Normal Univ., CGNPG, CIAE, Dongguan Polytechnic, lowa State, Lawrence Berkeley Natl Lab, Princeton,
ECUST, IHEP, Nanjing Univ., Nankai Univ., NCEPU, NUDT, Rensselaer Polytechnic, Siena College, UC Berkeley, Univ. of
Shandong Univ., Shanghai Jiao Tong Univ., Shenzhen Univ,, Cincinnati, Univ. of Houston, UIUC, Univ. of Wisconsin,
Tsinghua Uniw., USTC, Xian Jiaotong Univ., Zhongshan Univ., Virginia Tech, William & Mary, Yale
Chinese Univ. of Hong Kong, Univ. of Hong Kong, [
National Chiao Tung Univ., National Taiwan Univ., National f
United Univ.

South America (1) {

Europe (2) Catholic Univ. of Chile 8
Charles University, JINR Dubna

Boston, August 1, 2019 15



HEP experiments in Asia

planned & under development
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@ KEK HyperKamiokande

High Energy Accelerato
Research Organization

A

>

>

>

>

2.5deg circle

Nextgeneration Water Cherenkov
detector (ICRR/U. Tokyo)

» 260Kkt (190kt fid. mass)

» Location (candidate)

V ~8km south of SK

V 295km from PARC, @ same @afkis
angle

» 650m overburden (1755m W.E.)

JPARQ-beam upgrade (KEK)
» Beam power: 750kWh1.3MW
» New near neutrino detector

[bhighest priority in KERIP

Endorsed at $ KEK SAC

Physics goals

» Accelerator neutrino
V CPV in neutrino

» NonacceleratorAstroparticle
V Discovery of proton decay
V Atm-nu
V Solarnu
V Supernova (relic) nu

Listed in the 2017 MEXT Roadmap of B Ring
the Large Research Infrastructure : w e )

A decision by MEXT to be made in "
2019.



% Jiangmen Underground Neutrino Observatory

Project Physics

A 20 kton liquid scintillator, A Determine mass hierarchy
3% @1MeV energy resolution, A Precision measurement of
700 m underground oscillation parameters

A Approved in 2013, construction A Astronomical neutrinos

started in 2015, operation in 2021 A Proton decay and exotics

Supernova v

5-7k in 10s for 10kpc
£ Atmospheric v

several/day

Solar v
(10s-1000s)/day

Cosmic muons

~ 250k/day
0.003 Hz/m?
215 GeV
: 36 GW, 53 km > 20k ton 10% multiple-muon
Reactor v, 60/day LS .
Bkg: 3.8/day : \ Gea q?;;r;lnos

18



HEP Projectsin Asia - China

China HEP
Hosting
Experience

Belgium(1)
uLs

Italy(8)
INFN-Catania
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APC Paris
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Large colliders in Asia: ILC and CEPC
~status challenges ancprospects
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©KEK International Linear Collider (ILC)

Research Organization

The next energyrontier electronpositroncolliderto
explore physics laws in the early Universe.

Damping rings

Electron source

Main Linac (positron) Beam
dump

Beam Main Linac (electron)
dump

IR

~20 km

A Collisions of 125 GeV electrons and positrons
In a 20 km tunnel. (250 GeV ILC), extendible Te\

A It can produce a large number of the Higgs patrticles |(a
Higgs factory).
A It has a good potential to discover new particles such as
dark matter.

21



@ KEK Higgs couplingnesurementsat ILC

High Energy Accelerato
Research Organization

3.5

B HL-LHC & ILC250

o
O
b

Precision of Higgs boson couplings [%]

o

Z W b = c

3 B HL-LHC @& ILC250 @& ILC500
dark/light: S1*/52*
2.5
2 -

s
N

|
I

rm‘u rh Y

LCC Physics WG

= 1/2
x 1/3

x 1/10

x 1/2

Ly n

arXiv: 1901.09829

Self-coupling

| Not accessible at

250 GeV.
Can reach 26%
at 500 GeV.

Top Yukawa

Not accessible at
250 GeV.

Can reach 3% at
550 GeV.

ILC allows model-independent fit to extract all the major Higgs couplings/




@ KEK

High Energy Accelerato
Research Organization

Damping Ring

Physics Detectors

trons a
Elec =

-~ 4

’ v. 7 . ,>>» 7 ,

eA.’ Main Linac Key Techn0|Ogie

pre-accelerator
fEW GeV G -affjun

e+ Source

C) source
Nanobeam Technology

/

d_amping

rew 1 SRF Accelerating Technologyal } cus

AL |_ =

main linac . .
compressor collimation

23

ILC Design Overview

e- Source

e+ Main Liinac

Item Parameters

C.M. Energy 250 GeV
Length 20km
Luminosity 1.35 x16%cmst
Repetition 5 Hz
Beam Pulse Period 0.73ms

Beam Current 5.8 mA (n pulse)

Beam size (y) at FF 7.7nm 250GeV

SRF Cavity G. 31.5MV/m
(35MV/m)
Q = 1x10%°



NSANES  Recent developments of the ILC project in Japa

High Energy Accelerato
Research Organization

MEXT explained it views on the ILC to ICFA on March 7, 2019
Ga9-¢ Kla y2i &Si NBIFIOKSR RSOfINYOGA2Y 1
Ga9-¢ gAff O2yldAydzS (02 RA&AOdzaa GKS L[/
AYUSNBad Ay GKS L[/ LINR2SO0 o¢

. Theindustrialsector,the local governments/communities releassthtements.
Theytook the MEXT statement positively.

. ICFAelease a statement(March 21, 2019)

GL/ C! NBalLkRyRa G2 WFLIyQa AYUGSNBad Ay
realisation €
https://www.interactions.org/pressrelease/icfarespondsjapansinterestinternationat
linearcollider

KEK presented its plan for the ILC project
SeeKE&R D al &l I Yl dzOKA Q& LINSaSydaladAzy I
https://vms.fnal.gov/asset/detail?recid=1959841

MEXT= Ministry of Education, Culture, Sports, Science and Techidaloay

24


https://www.interactions.org/press-release/icfa-responds-japans-interest-international-linear-collider
https://vms.fnal.gov/asset/detail?recid=1959841

(EKE

Y KEK Current actions by KEK

A Organize the international working group W|th
close consultation with MEXT. .

u

Report on cossharing and governance issues by Sept.2019

A Promote activities to gain lbetter
understanding of théroader academic
community in Japan.

» Propose the ILC project to the SCJ Master Plan

» Organize a symposium '

i A Cooperate MEXT to establitie governmentali
i level discussiogroups with France and i
i Germany. Also, we need to strengthen the |

discussion group with the US DOE.

A Conducts R&D program at ATF, STF and CF-F
facilities collaborating with the international
teams. USJapan ILC coseduction R&D i

AX YR 42 2y o i

KEK is makingjl efforts to realize théLC as an
international project.

u

i

1st KEK international WG meeting
in Granada on May 2019

Japanese Diet members and
MEXT officials visited Germany
and France in July 2019

US DOE official Dr. Pdydbbar
visited Japan and attended the
5AS0 YSYOoSNXQRa Y
ILC in October 2018




@ KEK Processes toward Realization of ILC

High Energy Accelerato
Research Organization

2018.12 2019.3 2020.5 2024-

Agreement on governance,
operation, sharing of cost
and human resources

Discussion among governmen
Exchange of information

Strengthen US Japan Discussion
Group, cost reduction R&D, Full-scale negotiation among
governance discussion governments @ specification of

I Critical decisio
-~ process

Government Level

MEXT Summarize
panel opinions of Establish Discussion Group with

relevant the European partners Sol -
ministries

Oct. 2019| Next Roadmap
by MEXT

SCJ committee on ILC SCJ Master Plan

D711 JO uoidNIAISUOd Hels

TononIsuos Uo
siuswuianob Buowe Juswaalibe feulq

3/7

Physicists Level| Lcicra migs. @ Tokyo EPPSU submitted

to CERN

1uswulanob yoea
Aq renoidde sspun aseyd uoneredaid ay)

European Particle Physics Strategy Update

JO LEIS UO Sqe| yoseasal Buowe NOW

Draft proposal by researchers
on international cost sharing

Talks with other countries

| CFA: international organization of researchers consi s tofreseparctee directors of worl doés ma
ILC prel ab: International research organization for the pr ep alabasuchanKEK CERNLFRALPDESYett. on agr e e
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ILC/CLIC and CEPC/F&L{CEPC

Energy Ramp Lumi Higgs W Z Z(2T)
3104 293 115 16.6 32.1

Adouble ring baseline design (30MW/beamn

10 GeV Electron

Injector

Positron

Three rings in the sane channel;
» CEPC & booster

e
LEEEEETEE

o “weiios A switchable between H and Z/W w/o
Main Ring _ A hardware change (magnet switch)
£ 3 E\ A use half SRF for Z and W
e AR @ F  Acan be optimized for Z with 2T detector

Booster

CEPC
Conceptual Design Report

Positron Ring
Volume | - Accelerator

/ 1.3 GHz SRF system for \
| Booster Ring (on top of N\
\ 650 MHz SRF system ) I ]

SRF system location of CEPC (two RF stations)

Layout of 650 MHz SRF system for Collider Ring



Conceptual Design Reports released on November 15, 2018

CDR Volumes 1 (Accelerator) and 2 (Phyfletector) , are available at
http://cepc.ihep.ac.cn/
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ILC/CLIC and CEPC/F&L{CEPC

V site visits & study

V facility deign

V construction plan
X o

CEPC Is conducting country wide site visits and study. Lc

government agencies are very receptive and supportive t

CEPC. CDR study Is based on site 1 (Qing Huang Dao).
X X

University of Michigan March 25, 2019 29



