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Asia-in-World ->to—> Asia
Success to Successor
J-PARC and Non-Accelerator
The Hopefuls: ILC & CEPC(-SppC) Yasuhiro Okada/ Yifang Wang

(next talk)

Amalgamation of ACFA/AsiaHEP ICEA Mission

PPP Asia

— To promote international collaboration in all phases ...
of very high energy accelerators.

— To organize regularly world-inclusive meetings for the
exchange of information on future plans for regional
facilities and for the formulation of advice.

— To organize workshops for the study of problems
related to super high-energy accelerator complexes
and their international exploitation and to foster
research and development of necessary technology.

Albrecht Wagner, ICFA Seminat at SLAC, Oct 2008 Repeated by Joachim Mnich @ LP2017

George W.S. Hou (NTU) ALCW, Fukuoka, 30 May '18 2



AsiaHEP Member States
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PPP Asia

Feb. 2016

AsiaHEP/ACFA Statement on ILC + CEPC/SPPC

AsiaHEP and ACFA reassert their strong endorsement of the ILC,

which Is in a mature state of technical development. The aim of ILC

Is to explore physics beyond the Standard Model by unprecedented
precision measurements of the Higgs boson and top quark, as well as
searching for new particles which are difficult to discover at LHC.

The Higgs studies at higher energies are especially important for
measurement of WW fusion process, to fix the full Higgs decay width,
and to measure the Higgs self-coupling. In continuation of decades of
world-wide coordination, we encourage redoubled international efforts

at this critical time to make the ILC a reality in Japan. The past few J

years have seen growing interest in a large radius circular collider,
first focused as a "Higgs factory”, and ultimately for proton-proton
collisions at the high energy frontier. We encourage the effort lead
by China in this direction, and look forward to the completion of the
technical design in a timely manner.

> |ILC

-~

CEPC

George W.S. Hou (NTU) ALCW, Fukuoka,

30 May '18 4



LHC is current World HEP Focus

_CERN-RRB-2018-019



LHC is current World HEP Focus

Collaboration
ATLAS
CERN-RRB-2018-035 ) Phase-2 > 21 MCHF

LHCb: 21 (China) 4.1%

PPP Asia '~ _CERN-RRB-2018-019



HGCal for CMS Phase IT Upgrade

The High-Granularity Calorimeter——stles Pagans

—Chatlenging 1
preshower (02-"08) g Taiwan: 2.87 MCHF

Nk Leadt JCSS Module Assembly Center (MAC)
k= Also: IHEP (China) : ,
BARC (India) In new Si-Lab @ NTU
CMU Sum of Cost kCHF
TexasTech oBs Total
1.1 - Mechanical Systems 11'441
1.10 - Installation and Commissioning 226
1.2 - Cassettes 3027
|_3 A Sensors and Modules 25'332'
1.5 -Scintillator/5iPM Modules 2945
1.6 - Electronics and Electrical Systems 15762
1.7 - Backend System (Trigger and DAC)H 6'226
: 1.E -Slow contraol 598
) = = ' L = ' 1.9 - Detector Assembly (on surface) 910
; e | o [ pa.: =1 : GrandTotal | g7'127

==20 MCHF

i 1,

PPP Asia Pixel 1 (10— 1 0)

67.1 MCHF

2024

George W.S. Hou 20182019 2020 2021 2022 2023 2024



QI\/IS HGCal MAC ”in Taiwan

PCB with TSMC electronics
NUORSIGIVETN=IGIE  Produced in Taiwan

Aj! ﬁ‘ = =4 Trammg young talents
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Korear_) CMS Courtesy: Youngjoon Kwon

IS Phase |l Upgrade
—

t for Phase Il (LS2+L.S3) : 265MCHF

0 LS2: GE11 (1.6 < |eta| < 2.2) : LS2 -'_;"_'_j-_‘; > LS2: Muon-GEM (GE11)
Q LS3: GE21 (1.6 < |eta| < 2.45) : LS3 RSN - KCMS share: 650kCHF
0 LS3: MEO (2.0 < |eta] < 3.5): LS3 P ¢\ 1> 1S3 (2023~2024)

RV [P > GEM & RPC: ~2.5MCHF
Common fund: ~0.5MCHF
Tier 1 (option)
Backup project:
L1 Trigger

& calorimeter

11
PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’'18 9




CMS —>to—~> Asia

: st : ' I < djari Mazlmdar

SR SIS RS WK Mumbal= 16

14 - 18 November, 2016
Tata Institute of Fundamental Research
Mubai, India




GrOWing AttraCtion Of ASia Toru lijima @ ICFA Seminar 2017

~| 105 institution
~750 researcher

25countries/regions

aboration

Austria 13 B
Czechia 6 -
one = _
— . - m
— 3 Saudi Arabia Korea e -8
ftaly 5 Australia 33 Malaysia 6 Mexko e
Poland 13 China 53 ismn 3 USA 89
India 44 Taiwan 28
Russia 42 : e
Slovenia 16 i 35 LIRS =
Turk
Spain 4 2k 2
Ukraine 3
PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’18
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Growing Attraction of Asia

BESIII Collaboration

~400 authros, 60 institutions, 13 countries

Politkcal Map of the World, junc 1999
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Europe(14)
Germany: Univ. of Bochum, Univ. of Giessen, GSI

#Univ. of Johannes Gutenberg, Helmholtz Ins. In Mainz, Univ. of Munster
Russia JINR Dubna BINP Novosibirsk

Itbly Univof ]’onno—(:’ascatl Lab, Ferrara Univ.

Netherland: Kyllhmv.;pf Gromngen

~Sweden: Uppsala-Univ. B -y Korea (1)
Turkey: TurkevAcca?‘to C'%v gl * ” ‘ * e Seoul-Nat. Univ.

2 > T . aits = < 5 Miongolia (1)
E‘ustan_,(ll — md’ﬂ_ﬂl ~ ' Inst. of Phys. and Tech.
_em:g.}" g |ﬂdﬁnlﬁ5t Qf'Iﬂa‘ — i Japan (1).

S :-, mE -cmns{;z) % Tokyo Univ.
= _a'- = IHEP, ccAST’GUCAs.shgada‘ng'Unw., :
T¥o=F T Univ. of Sci. and Tech. of China
- #= _Zhejiang Univ., Huangshan ol = _

e “Huazhong Normai Univ.,, Wuhan Umv

=9 - Zhengzhou Univ.,, Henan Normal Uan

' Peking Univ., Tsinghua'Uriiv',

Zhongshan Univ. Nankai Univ.. -

Shanxi Univ., Sichuan Univ., Univ. of South Chiina
Hunan Univ,, Liaoning Univ.

Nanjing Univ., Nanjing Normal Univ.
Guangxi Normal Univ., Guangxi Univ.
Suzhou Univ.,, Hangzhou Normal Univ.

Lanzhou Univ., Henan Sci. and Tech. Univ.

~Hong Kong Univ., Hong Kong Chinese Univ. o

=

Zhengguo Zhao @ LP2017

PPP Asia

George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’18
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Growing Attraction of Asia

Daya Bay,
13
@.)

Country Institute
Armenia Yerevan Physics Institute
Belgium Universite libre de Bruxelles
Brazil PUC
Brazil UEL
Chile PCUC
Chile UTESM
China BISEE
China Beijing Normal U.

China CAGS

China ChongQing University
China CIAE

China DGUT

China ECUST

China Guangxi U.

China Harbin Institute of Technology
China IHEP

China Jilin U.

China Jinan U.

China Nanjing U.

China Nankai U.

China NCEPU

China Pekin U,

China Shandong U.

China Shanghai JT U.

Country
China
China
China
China
China
China
China
China
China
China
China
Czech Rep.
Finland
France
France
France
France
France
Germany
Germany
Germany
Germany
Germany

Institute

IMP-CAS

SYSU

Tsinghua U,
UCAS

USTC

U. of South China
Wu YiU.

Wuhan U.

Xi'an JT U.
Xiamen University
NUDT

Charles U.
University of Oulu
APC Paris

CENBG

CPPM Marseille
IPHC Strasbourg
Subatech Nantes
Forschungszentrum Julich ZEA2
RWTH Aachen U.
TUM

U. Hamburg

IKP FZJ

JUNO Collaboration

Country

Germany
Germany
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Italy
Latvia
Pakistan
Russia
Russia
Russia
Slovakia
Taiwan
Taiwan
Taiwan
Thailand
Thailand
Thailand
USA
USA

*
*
*

»*

Institute

U. Mainz

U. Tuebingen

INFN Catania

INFN di Frascati
INFN-Ferrara
INFN-Milano
INFN-Milano Bicocca
INFN-Padova
INFN-Perugia
INFN-Roma 3

IECS

PINSTECH (PAEC)
INR Moscow

JINR

MSU

FMPICU

National Chiao-Tung U.
National Taiwan U.
National United U.
NARIT

PPRLCU

SUT

UMD1

UMD2

S50 collaborators from 71 institutions in 17 countries and regions
Yifang Wang, Pub. Lect. @ LP2017

PPP Asia

George W.S. Hou (NTU)

ALCW, Fukuoka, 30 May ’18
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MEG-IT @ PST _/ Growing Attraction of Asia
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— — —

COMET

160 researchers from 32 institutes in 13 countries + 1 international institute

Major contributions from Asian countries

. *:: “ * ('

Japan — (host) Facility, Detector & Analysis,
China — Tracker Electronics & Physics analysis
India — Beam monitor, Vietnam — Analysis,
Malaysia - Analysis

and of course many from other countries !

| 7-PARC|
g-2 @ KEK
98 members from 21 institutes in 8 countries

. ‘Vﬁ

KEK 7 JINR 4 Nat.Taiwan 5 Ari
Kyoto 9

Osaka 11 KOTO
Saga 6

Yamagata 2

PPP Asia



2. Success to Successor

l m The Nobel Prize in Physics 2008 .

“for the discovery of | "for the discovery of the origin of the

the mechanism of broken symmetry which predicts the
spontaneous broken | existence ofFf least three familieSdf s
symmetry in quarks in nature” N SM
subatomic physics"

The Bele detector in Japas helped to

confirzs the svmumetry breaking effects
predicted by theoretical plnsacists,

BF actoriesm

USA Jaan Japan (BaBar & Belle)
Ennco Fem Insttuee, R Yikoua oty '
Oic.go.’;g USA IEX) Kyoto Univessiy e
' Tsukuba, Japan Kok, Japan
b. 1321

{in Tokyo, J3pan)




. 2 SucceSS tO Successor Toru lijima @ ICFA Seminar 2017

SuperKEKB Accelerator

® Low emittance (“nano-beam”) scheme employed (originally proposed by P. Raimondi) &«

Machine parameters TN (vt crat) P

SuperKEKB KEKB I it
LER/HER LER/HER S Vil
e 22 mracl 2

100um ———y
E(GeV) 4.0/7.0 3.5/8.0 SIM T Crosaing angle. & rred

crossing angle

~30nm

£x (nm) 3.2/4.6

it g e s

. [ VIEA )
o = — S <~
G;y atIP(mm)  0.27/0.30 N l;- R 1o
<N N\
Bx at 32/25
IP(mm) —
bl Seing 415 1 g AT -
angle(mrad) x2 HitHiHtHH b et
( ® 3.6/2.6 1612 ) HAHBH o
e e e e g i oo
Lifetime ~I0min  130min/200min \..w

rv
umb::u'n:p-l.m b

arechamzeas i LR u CONTANCE O AONe D

L(cm2s ) 80x 1034 2.1x1034 S ) P e
- e .’ x 40 Gain in Luminosity <

P S—

PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May '18 16



2- SucceSS to Successor Toru lijima @ ICFA Seminar 2017

—> 2 layers Si Pixels (DEPFET) +

Belle Il Detector

Deal with higher background (10-20%), radiation damage, higher occupancy,
higher event rates (LI trigg. 0.5—30 kHz) ¢«

Improved performance and hermeticity

Belle Il TDR, arXiv:1011.0352 KL and muon detector
Resistive Plate Counter (barrel outer layers)

LI Scintillator + WLSF + MPPC (end-caps , inner 2
— vubartel layer
- &i [ il
V

S

EM Calorimeter
Csl(T1), waveform sampling
Pure Csl + waveform sampli

——
—
—
—
—

electrons (7GeV) ~

entification

agation counter (barrel) &

ng Aerogel RICH (forward) &
x lower than in Belle

Vertex Detector

4 layers Si double sided strip DSSD

positrons (4GeV

Smaller cell size, long le

Belle I

PPP Asia

George W.S. Hou (NTU) ALCW, Fukuoka, 30 May '18 17



2. Success to Successor

P
SuperKEKB/Belle Il schedule

Calendar Year 2016 2017 2018 2019

Japanese FY JFY 2016 IFY 2017 JFY 2018 JFY 2019
summershutdown summershutdow P*-:}'ﬂErs-a-.'ing Summiershutdow
[power saving) [power saving) after mid JUI‘:‘ {power seving)

/ | phase 2 : :
1 | |
~ .. wjofinal foousing quads 1 Main Rin L !
phase 1, qaian ! (mid Feb. - mili Jul. 2018) | phaﬁe 3
[ | , | ——
|

wi final fgwsing quads |

. E - wi Balls Il (no Vertex I:l-n‘hnrcm":l
- Installation of ﬁna.l focusing quads and Eé:“E Il, e | | phase 3 operation
startup and other renovation of accelerator , | ER start | , 5 manths / year
— ' '
Damping Ring installation & startup | | Shutdown for
Damping Ring I"."Eltex Det&r:tm \-‘ad

| commissioning Im;tallatmnl AW
— — — T r Lond ™~

Phase 2 (w/ final focusing Q, w/Belle |l

- Accelerator system test and basic tuning, vertex detectors)

- Vacuum scrubbing, - Verification of nano-beam scheme

- Low emittance tuning, and target: L>10% cm3s?

- Beam background studies - Understand beam background especially

in vertex detector volume

PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May '18 18



2. Success to Successor phil Urauiio @ LIO 4/2018

70¢
60[—
§ ; Goal of Belle 11/Super
£ 50 2
£ - M, z< 20 .
=2 E 40— B+ n’ Ks New CP o - — -)lscnvery
& ¢ ; \
g 30F= Confirm DI B>Kwv SM
- New physics Discovery
20—
1 Resolve [Vub| BsKee LFUV
104 puzzle -
] New Physics
: i i i — I. i i i i I i l{ - I x A i J. i —  — I. | i ]. i — A
x10%5 g \ N
- ee-> m(y) -
- E:— ee>A" (x x) v precision Discovery
7
5 |
x & 2
5 SUPEDIPE PR oot IV PRI I ST IR
2?]1? 2018 2019 2020 2021 2022 2023 2024 2025

Calendar Year | Belle Il Physics Book coming real soon

- Masako lwasaki
PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’'18 19
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2. Success to Successor

2012
Initial proposal

BESIII upgrade

Complete detector design
Coninue detector
construction

Electronics development

2018
Installation and

commlsswnmg

2014
CDR approval
R&D and

detector design

8+ yrs>
- XYZ's

- statistics

- E scans

Xiaoyan Shen @ China-Japan-2017
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2. Success to Successor in planning
also: BINP@Novosibirsk 7 —— Ty T ———]
C e ¥(25) Vareo C .
Super Tau-Charm Facility (STCF) | ° | SNl 3 L g
— 5 i : l\'Iar:(—H . 4040 | ;‘“"“
* E,,=2-7 GeV R | PLUTO o
L = 1x10%5 cmZs!at 4 GeV s * mme
e C=1kmdoublering 3 |- | |
:_A_Lj | ] }
* Total cost: 4B CNY 2 )
——— s T 85
lectron 245 —»
York/M
.iberia snake 185 —
cm Superconducting magnet
(0.7-17T)
' . 135 —*
| cm EMC
[ olarized
I|'I |inac1 Ela:-tron | b Ny 105k_’ l]/////
Damping Ring M ' IIS' erng jﬂﬁ @ PID-barrel ]
" Positron |
I Converter |
\ Crabbed Waist MDC
15ecm — . XD/SSD
. 103%&??'_'_ _________________
= SN
T positrgm
/ Detector

Siberia snake ———M—

Zhengguo Zhao @ HIEPA2018 (target: USTC, Hefel)
PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’'18 21




3 J-PARC PARC and Non-AcceIerator

.ﬂ_,.&i‘ . &

400MaV ‘__ : ...:

1vto Kamloka
T2HK(K’>)

Rare Kaon Decay
K9 — 7%

Atsuto Suzuki @ 2011 ICFA Semimar (adapted) 29

-



3. J-PARC and Non-Accelerator

The 2nd Hyper-K Detector in Korea

MO & 5¢p

arX|v 1611.06118

Ayper-K

arXiv:1805|04163

deg off axis |

295 km

L — o

e h ep-ph/05040¢
Off-axis ang|e By K. Hagiwara, N. Okamoura, K. Senda

Tsuyoshi Nakaya @ LP2017
PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’'18 23



http://arxiv.org/abs/arXiv:1805.04163

Atmospheric
Neutrino Oscillation

4

Solar Neutrino
Oscillation

\ 4

Reactor Neutrino
Oscillation

3. J-PARC and Non-Accelerator

~45° (1998)
Super-K; K2K
‘ 2015
Nobel
34° (2001) Prize
SNO, Super-K;
KamLAND
2017
Yifang Wgng 12) Pontecorvo
Daya Bay, RENO Prize
Double Choo o
+ T2K (2:]11]
Koichiro Nishikawa

“Neutrino has mass”
“Established three-flavor mixing framework”

PPP Asia George W.S. Hou (NTU)

ALCW, Fukuoka, 30 May '18 24




3. J-PARC and Non-Accelerator

RENO at Yonggwang, Korea

-

45°S

Inteenational Nuclear Satety Center at ANL, oaauI
s ———
120'W o'W 60w 30w 0 0'E 60E 9'E 120°E 150°E

So0-Bong Kim, TCHOU Inaugural, 3/2018
PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’'18 25




3. J-PARC and Non-AcceIerator

Accelerator

Successo Succsor |
Reactor é )\ /rm n:\.E

RENO-50 DAMRSUNPgIY
VPER
MO = Mass Orderlngy}w‘o &\

Success to Successor
€

Jap
reajy
mo ’, strong in v
/ == u
LPINGU

Atmosphere

So0-Bong Kim, TCHOU Inaugural, 3/2018
PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May '18 26

ORCA




3. J-PARC and Non-Accelerator
Mass Ordering| The JUNO Experiment

Success to Successor

Status Operational Planned Planned Under construction  Under construction

Power 17.4GW 174 GW 174GW 174 GW 18.4 GW
Dava Bay =
Near Site J*["NO

Far Sire

i ' |
)t 1.0-—*# -#*}:—«.y\.}f\m_v\'_ < T

(=
)
3 EQ A
! -8, - £ 0.6 % Savannah River
2.5 hdrive .« |2 ] 8 o .
g ‘Shen Zhen X Rowno g
A 04+ @ Goesgen \
0 Dy A Koy \
J% Rt ioh L. 02+ O PaloVerde U
o« ZhuHai (A «o m Chooz ® KamLAND
"ﬁong Korls 0.0E_ | 1 | |
10' 10° 10’ 10" 10°

Distance to Reactor (m)

by 2020: 26.6 GW

Yifang Wang, Pub. Lect. @ LP2017

PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May '18 27



3. J-PARC and Non-Accelerator

Courtesy: Youngjoon Kwon

Center for Axions and Precision Physics (IS

Physics Human Resour

- Axion Search - 25 research fe

- Proton EDM Proposal - 20 students

- Muon g-2 experiment Fermilab - 5 staffs

- mu2e experiment COMET - Engineers/teci#® v

- Precision Physics - Visiting schol{NPESTTERrae || ¢

PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May '18 28



3. J-PARC and Non-Accelerator Korea

AMOoRE-II @ Handuk mine

Courtesy: Youngjoon Kwon

AMOoRE-I @ Y2L

COSINE-100

COSINE-200
(Nal / DAMA)

NEOS (SBL)

AMoRE-I to
for 18 crystals

Handuk Iron mine

» : Mt. Yemi : G
e (EL 998m) Handuk Jron Mine o
= :
R = IBS Elevator :
: Covern® 600m long S
— Underground Lab. .
G L Veettaties Ot Entrance of
<...:n 3 R Rampway
\‘C ‘ [
~ - : » - Sy bve
. -
~2000 m= space : Rariciny
'. G6km long

The New Underground
Laboratory (1100m deep)

PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’'18 29



3. J-PARC and Non-Accelerator
WO l‘ld Underground Facilities

Underground Flux '(ic:n:l_2 s

Effective Depth (km.w.e.)

Jodi Cooley @ ICFA Seminar 2017
George W.S. Hou (NTU) ALCW, Fukuoka, 30 May '18 30




3. J-PARC and Non-Accelerator

Current Landsc

Dark Matter—nucleon cross section [cm?]

‘

L

&

E

E

E

Y.

ape

_10-2

10~

1107

11078

Y
-
AN
=

<
®

1

Dark Matter-nucleon cross section [pb]

10 100
Dark Matter Mass [GeV/c?]

PPP Asia

Also: 0vDBD

George W.S. Hou (NTU)

CJIPL-I

Jodi Cooley @ ICFA Seminar 2017

ALCW, Fukuoka, 30 May ’'18 31
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No. 1
/ e

\ S No. 2 gateway
’:;tinnel A
P P 2
A2

No. 2 auxiliary
tunnel ‘

Hall A

Connecting b o <8
tunnel AB e i - S
g1 6 g Senice Middle
g4 tunnelB connecting tunnel ‘
B2 2 service
Hall B tunnel C
¥ No. 1 auxiliary tunnel

) 2

Auxiliary tunnel B

Il Traffic tunnel

3 2 Service
I Drainage tunnel D1 tunnel D
D2

Connecting
Each experimental hall meafures tunnel CD
14m (H) x 14m (W) x 130m/L) HallD

7
PandaX

i N.B. Leave out Particle
| Astro and Space ...

PPP Asia

= 3. J-PARC and Non-Accelerator

Auxiliary gate no. 1

=

Drainage
Traffic tunnel
tunnel B
Traffic
tunnel A

) |
George W.S. Hou (NTU)

CDEX Hall @ CJPL-II

! ’,‘

1801.00587
(ARNPS *17)

ALCW, Fukuoka, 30 May ’'18 32



PPP

4.1. The Hopefuls: ILC

ILC (Internatlonal Linear Collider)

S

n-n C\' 3

Discovery of the 125 GeV Higgs Boson at LHC in 2012

= obvious physics target (Higgs is a portal of

® Advantages of linear colliders

(1) No energy loss due to
synchrotron radiation
(c.f. Circular Colliders
-AE/turn oc(E/m)*R1)
(2) Energy extendability:
length, (gradient) = energy
(3) Beam Polarization

physics beyond the Standard Model)
= triggered early construction of the ILC

ILC Site Candidate Location in Japan:
Kitakami

Earthquake-proof stable bedrock of granite.
No faults cross the line.

Sa;hib }@'irjlam;ya @ DPF2017

33
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Shin Michizono @ ICFA Seminar, 11/2017

ILC SRF Global Integration Model

DESY, INFN
CERN
200 IHEP, PKU . FNAI./ANL
CEAES/aclay LAL-Orsay -— Tf)—- -_\. Ey TRIUMF { | OJL;BCOT“G“
' 00 B SLAC, LCLS-I
IUAC,RRCAT_
IHost/Hub Labl = Hub-lab:
Hub- regionall
Industry: 3 gronatly
: Lab hosting
manufacturing : :
components / integration
mponel | Industry \ 2 Test
WIWOor l d“-.‘r'vld e
contracts

PPP Asia

George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’'18 35



4.2. The Hopefuls: CEPC(-SppC)

CEPC: A Higgs Factory

Yifang Wang, Monday

- Since 2005, we were discussing the next machine after
BEPC/BEPCII

« Thanks to the low mass Higgs, there is the possibility to build a

Higgs Factory: Circular e+e- Collider(CEPC) LEP100
— Looking for Hints (from Higgs) =» direct searches ¥ Fec
— The tunnel can allow us to build pp. AA. ep colliders in the far future:

Super proton-proton Collider(SppC) LHC100

- - —

We had B-factories, c-factories, ¢-factories, Z-factories in the past. It is
very natural to think about Higgs factories

Yifang Wang, Pub. Lect. @ LP2017
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5. Amalgamation of ACFA/AsiaHEP

CERN LIBRARIES, GENEY A

CAYFOI1001 08

Timeline of XxCFA's:

- 1963 (or 67): ECFA (Weisskopf as CERN DG)

- 1976: ICFA

- 1996: ACFA (Sugawara + ZP Zheng,
i.e. KEK + THEP)

- 2012: - AsiaHEP (before h(125))

ECFA

EUROPEAN COMMITTEE FOR FUTURE ACCELERATORS

REPORT 1967

e larger machine
begin with a rother large diameter

Chairmans Prof. V.F. Veisgkepf

Dr. J.B. Adams
Prof. E. Amaldi
¥r. J.4. Bannier
Prof. Y. Gentner
Prof. C. Wfller
Prof. F. Perrin
Prof. C.F. Powell

Mr. T, de Rose

CERN Officials: Prof. G. Bernardini
Mr. S.A.ff Dakin
Ir. P. Germain
Dr., M.G.W., Hine
Dr. K. Johneen

Prof., G. Puppi
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5. Amalgamation of ACFA/AsiaHEP

Timeline of xCFA's: e a step forward
- 1963 (or 67): ECFA (Weisskopf as CERN DG) ut ACEA bﬂc‘:“‘e“scke on 2/2018
a

- 1976: ICFA W (together w/
- 1996: (Sugawara + ZP Zheng, Geoff Taylor)
i.e. KEK + IHEP)

- 2012: - AsiaHEP (before h(125)) > AsiaAC?
Accelerator Consortium
[LightSource & NeutronSource]
(for mutual benefit)
Timing & Vision

Timeframe: European Strategy Update

Merriam-) amalgamation: the action or process of
Webster uniting or merging two or more things

PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’'18 39



Summary

* Asid's Economic footprint looms large

 Asia HEP expanding rapidly

e Let's HELP realize ILC in Japan

e Let's HELP realize CEPC(-SppC) in China

« ACFA needs to restore to XxCFA namesake,
but maintain LS/NS base, for mutual benefit

PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’'18 40
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US-Japan cost rEdUCtion Shin Michizono @ LCWS2017

& E Sl Cost reduction by technological innovation
v.xll-,-‘ngv
Tty 'yiwy SCRF improvements: O(10%)

Innovation of Nb (superconducting) material process: decrease in material cost

Innovative surface processing for high efficiency cavity by FNAL: decrease in number of cavities

ILC 500GeV

Edctron,

e
o i b

Init. Energy:
O(30%)

PPP Asia George W.S. Hou (NTU) ALCW, Fukuoka, 30 May ’'18 42




Shin Michizono @ LCWS2017

World wide Labs for SRF system

CERDI\;PESY T ~ FNAL/ANL
028 e TRIUMF:‘.—-}\. § 2 () Cornell
CEA, CNS-LAL LS "0 “jLaB
INFN @ 0 l KEK SLAC, LCLS-II
™ RIAC, RRCAT Lo ' i
European XFEL "SS8AL 4, & Americas LCLS-II

Proto-type Cryomodule (JLAB)
— /. Lkl

ILC-SRF technology

'

=’ B

PAPS@I|HEP CFF/STF@KEK
Asia

LCWS2017 {(Oct. 23,2017)
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3 machines in one tunnel:
+ CEPC & booster Layout of CEPC-SPPC  (pRr 2017

> SppC partial double ring

| Inj (1582 RF)

RF Station (Iiggs,
7, ZML)

|
-l

1250m

540

| & | | Exrt (1556 _inj) |

/ | Extr (1554 AA)
.

Machine params.,

Detector & params.

in Backup (= Qing QIN)
~-4300 m

Layout and hardware satisfying both the@and the programs
L =2x10**cm~?s (at E,,=240 GeV)

I 3. 2.1 = g
L =1x10**cm?s? (at E., =91 GeV) Xinchou Lou @ LP2017 |




It's the Economy ...

+ Technology/Manpower
in backup:|Yifang Wang’s percentage of GDP

#1 United States
of America
24.32%

Canada

Israel 0.4%
Hong Kong 0.42%
Malaysia 0.4%

Philippines 0.39%

Continents

Rest of the World

Africa

Argentina 0.79%
Asia

Brazil Colombia 0.39%
Australia ek

Europe

North America The GIObaI
South America Economy by GDP

Rest of the World

oW -
Sources: World Development Indicators database, World Bank, 1 February 2017

PPP Asia
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The “ASla Condl‘l'lon (dlff from Eur‘ope in 1960's)

' (18 in North America, 25 in Europe)
ref: http./lwww.Ilghtsources.orgl

Mitsuaki Nozaki @ 2008 ICFA Seminar
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