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ICFA - THE INTERNATIONAL COMMITTEE FOR FUTURE ACCELERATORS

ICFA CHARGE

Created (1976 IUPAP) to facilitate international
collaboration in the construction and use of
accelerators for high energy physics.

» To promote in all phases of the
construction and exploitation of

» To organize regularly world-inclusive meetings for the
exchange of information on

and for the formulation of

» To organize workshops for the
and their
international exploitation and to foster research and
development of necessary technology.

Geoffrey Taylor, CoEPP, The University of Melbourne
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ICFA SCOPE - ACCELERATORS DRIVEN BY HEP

MEDICAL
APPLICATIONS

QS

Biology

Photon science

APPLICATIONS

SPALLATION DETECTOR,
LIGHT SOURCES SOURCES &COMPUTING

Particle accelerators as a business

Devices that can accelerate subatomic particles to relativistic velocities
30 - 40,000 in use worldwide, vast majority commercially manufactured
Over 100 companies worldwide

Over $5B in sales annually
Involved in the creation of over $500B/year in products




ICFA ROLE 5

PARTICLE PHYSICS

Characterised by rapid progress for
over a century.

From cathode ray tubes to the LHC

» from the electron to the Higgs
boson

BUT
Timelines becoming long.

Requires:

» Long-term planning

» Long-term resources

» Intermediate or overlapping
experiments.

Geoffrey Taylor, CoEPP, The Univ



ECFA 84/85
CERN B4-10

LARGE HADRON COLLIDER

First Beam after 2009 LHC Restart
as seen in ATLAS Control Room
IN THE LEP TUNNEL

Vol. 1 held at Lausanne and Geneva,
21-27 March 1984

PROCEEDINGS OF THE ECFA-CERN WORKSHOP

held at Lausanne and Geneva,
21-27 March 1984

ARC Centre of Excellence for
Particle Physics at the Terascale



PHYSICS DRIVERS 7

WHERE ARE THE “BIG™ ISSUES?

» SM Sufficient for ALL LHC results to date!
» BSM(?) -

» Dark Matter (Presentation by T. Slatyer): SM has no
candidate for WIMP. (Still many other solutions for DM)

» Neutrino mass (and CPV?) - SM m,=0 (R. Volkas
presentation)

» Hints ?: Rx+); Ro); 9-2 anomalies!

» ~No (natural!) SUSY (see J.Feng presentation)
» LHC Run 2, 3; HL-LHC Run 4,...

Geoffrey Taylor, CoEPP, The University of Melbourne
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MASSIVE COMPUTING IN HEP
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New peak: ~192 M HS06-days/month

~ 650 k cores continuous

l. Bird, RRB Mtg, October 2017



HEP - BIG DATA 10

Physics Data in CASTOR
250 PB 550 Mil

S00 Mil

220 PB on tape

| ]
550 M files
350 Mil
150 PB
300 Mil
N
i 3
@ ~
250 Mil
100 PB
200 Mil
150 Mil
S0 PB
100 Mil
50 Mil
e D—
2003-1 2004-1 2005-1 2006-1 2007-1 2008-1 2009-1 2010-1 2011-1 2012-1 2013-1 2014-1 2015-1 2016-1 2017-1
== fileSize Current: 204.7 PB == sizeOnTape Current: 220.3 PB == fileCount Current: 529 Mil

l. Bird, RRB Mtg, October 2017



HIGH ENERGY PHYSICS - BIG DATA 11

‘ COLLABORATION AGREEMENT
KN3644
0 a 0 I a | 0 n - .
THE EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH (hereinafter
referred to as “CERN”) an Inter; tal Organizati
Swi d, by

zation with its seat at Geneva,

§4
:
Q
g

aQ Recognition on both sides of potential synergies and 2 S L R
requirements =

= Various ad-hoc interactions between communities ' e

o Reviews and pane|s etc. ST
=  Planning a CERN-SKA “Big data” workshop in cerncourier e =

Aug |1,2017

the UK Alan Turing Inst. in Spring 2018 SKA and CERN co-operate on extreme

0 On July 13 CERN and SKAO DG's signed @ s
collaboration agreement on computing, data
management, etc.
= Recognizing that both HL-LHC and SKA will be

Exabyte-scale scientific experiments on a
10-year timescale

C-RRB: 24 Oct 2017

Big-data co-operation agreement

l. Bird, RRB Mtg, October 2017



Presentation , K. Copic
Insight Fellows Program

1000+

DATA SCIENTISTS AND
DATA ENGINEERS

Insight Fellows are Data Scientists and
Data Engineers at:
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NON-ACCELERATOR PHYSICS 14

» Cosmology/ Astrophysics seriously

. . . . Talks by M.
impacting particle physics  todden, 0. Lahay,

» Direct DM Searches B

» WIMP searches becoming very hard!
» Ov2f3 decay
» EDM (various)

Geoffrey Taylor, CoEPP, The University of Melbourne



UNDERGROUND LABORATORIES
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11/6/2017 - ICFA Seminar - WIMP Dark Matter - Jodi Cooley
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“Break It" - WIMP Annihilation searches - astrophysical gamma-ray searches

“Shake It" - Direct DM searches underground

Dark Matter-nucleon cross section [pb]
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NEW TECHNOLOGIES FOR DM DIRECT DETECTION - PRESENTATION K. ZUREK 17

DARK MATTER LANDSCAPE - NEW TECHNOLOGIES

1 keV 1 MeV 1 GeV 100 GeV

I » Imass

“+

QCD axion, “ultralight frontier”

Geoffrey Taylor, CoEPP, The University of Melbourne

> = <

Semiconductors Traditional WIMP

conductors

SuperCDMS XENON1T
Superfluid
Helium DAMIC, SENSEI | Z
Dirac Graphene
Material
~meV energy ~eVenergy ~keV energy
resolution resolution resolution

COEPP

ARCCentrootExcellonoefor
Particle Physics at the




nature International weekly journal of science

Home | News & Comment | Research | Careers & Jobs | Current Issue | Archive | Audio & Videc

News & Comment

Dark-matter hunt fails to find the elusive particles

Physicists begin to embrace alternative explanations for the missing material.

Elizabeth Gibney

ARC Centre of Excellence for
Particle Physics at the Terascale




Ov2[3 decay

19

SEE PRESENTATION BY K. INOUE
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low BG film, 750 kg xenon
. KamLAND-Zen 800
" v 1028y (Sy)

10* 10° 102 107" 50 100 &

Inlightest (CV) A

cost effective and quick to survey IH,
but difficult to reach NH.

poor resolution / BG discrimination

better resolution
scintillating film
KamLANDZ2-Zen

2x1027y (by) 20 .
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B. Lauss, nEDM Workshop 2017

ARC Centre of Excellence for
Particle Physics at the Terascale
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PRECISION ACCELERATOR PHYSICS 22

HIGH INTENSITY FRONTIER

» g-2 anomaly
» Lepton Flavour Violation

» Rie), Rog) 7

» Isthe T special? (W-> T v; see M. Valesco presentation )
» Flavour factories

» Da®ne ¢ -factory

» BEPC c/T (upgrade to factory?)

» Bellell B-factory (see lijima presentation)

» Cold neutron facilities (ngpm)

COEPP

ARCCemr ofExcell nce for

Geoffrey Taylor, CoEPP, The University of Melbourne



* Two experiments are in preparation to test BNL results with
iImproved precision (FNAL/E989, J-PARC/E34)
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Courtesy of D. Hertzog
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SM contributions

QED

ARC Centre of Excellence for
Particle Physics at the Terascale




u-N—-e-N COMET@J-PARC

PRECISION FRONTIER

Staging approach @COMET
LEPTON FLAVOUR VIOLATION  Phase-I: SES 3x1075(-5 month) + beam BG study

 Phase-Il: SES 2|6x10-17 (~1year)

Pion Capture Section

COMET Phase-lI

A section to capture pions

with a large solid angle For R~1077 muon conversio
Pions taget  Under a high solenoidal measurement
Muons magnetic field by
superconducting magnet * 56 kW proton beam
* 1yearDAQ

From presentation W. Ootani

e T e %
Pion-Decay and Muon- E)
Transport Section

A section to collect muons lm “HHHMH
from decay of pions under
—

idal magnetic

etector Section

A detectorto search for
muon-to-electron
conversion process

field. M. J. Lee, NuFACT 2017

u-N—-e-N Mu2e@Fermilab

Production Solenoid Proton Beam

Detector Solenoid
. : 17 —
Target S.E.S.: 3x10 J— Transport Solenoid —— |

Cosmic Ray Veto not shown

- Existing Recycler and
Debuncher at Fermilab
(8GeV, 8kW, rebunched@1695ns)

Production Target '
 Important differences w.r.t. COMET * Paaticle Physics ot e Tercsc.lo




Parton Density Function of proton [Q*=(10 GeV)®]
CTEQGL

Main uncertainty in important EWK
pFECiSion measurements (Presentation of M. Velasco)

ARC Centre of Excellence for
Particle Physics at the Terascale




e-p, e-A
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at:
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FCC-he
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ARC Centre of Excellence for
Particle Physics at the Terascale




In flavour physics the guiding principle iIs to probe processes where
loop diagrams are important, as here non-SM particles may contribute

I" l)!l
r
t ‘}?.

(but as we will see, tree-mediated decays also have their role to play)

Indirect search - Precise measurements of low energy phenomena
principle tells us about unknown physics at higher energies|

Guy Wilkinson presentation

of
Physic HheT osc ale
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R0 =

B(B°—= K*utu™) B(B°— K*%ete™)
B(B°— K®Ji)(— ptu~))/ B(B°— K*Jhi)(— ete™))

LHCDH

210-230 240-250 BIP
. e
tension ension CDHMV

EOS

flav.1io0

LHCbH

See G. Wilkinson presentation

ARC Centre of Excellence for
Particle Physics at the Terascale




R(D®™) = BR(B>D®1v)/BR(B—D®pv)

See presentation by G. Wilkinson

Charged Higgs?

Belle had. tag

ISH0.038 0015

Belle 5] l.::__
Y02 2003020011

Lepto-quarks?

Combination of results give a 4.1 ¢ (1)
discrepancy w.r.t. SM.

Belle (hadronic tau)
27020035 20.02

—
—

L] L] ] L} L] L3 T I
BaBar, PRL109,101802(2012) .
e Belle, PRD92.072014(2015) Ay = 1.0 contours
LHCb, PRL115,111803(2015)
Belle, PRD94.072007(2016)
Belle, PRLIIS21ISOL(2017) RID)=0200(8) HPOCD (2015)

e L HCh, FPCP2017 R(D)=0.299(11) FNALMILC (2015) HFLAV
B Avcrage RID*=025203) S. Fajfer et al. (2012)

0.5

Average
QMM 001320007

c— SM Predictions S |~;|||.\-r etal (2012
02520008

Belle Il to add precision here
(see talk by E. You)

lllllllllllll]llllllllIllllllllll

ARC Centre of Excellence for
Particle Physics at the Terascale




See presentation by T. lijima
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PRECISION FRONTIER 32

LHC - HIGGS DISCOVERY TO HIGGS PRECISION?
) nggs StUdies G. Zanderighi; H. Gray

» Electroweak Studies .zanderighi; M. velasco
» Searches continue:
4 Super Symmetry . Melzer-Pellmann

} EXOti CS C. Issever

Geoffrey Taylor, CoEPP, The University of Melbourne



ALEPH
DELPHI

L3

DO
ATLAS W*
ATLAS W~

ATLAS W*

ATLAS Preliminary

® Measurement
Stat. Uncertainty
— Full Uncertainty

80250 80300 80350 80400 80450 80500
m,, [MeV]

Example: Wmass from ATLAS

See presentation, M. Velasco

ARC Centre of Excellence for
Particle Physics at the Terascale
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2017 Integrated Luminosity well surpassed that of 2016
Freddie Bordry - “The LHC is a very flexible machine”

ARC Centre of Excellence for
Particle Physics at the Terascale




EYETS

Shutdown/Technical stop
Protons physics
Commissioning

>130 fb-! (13 TeV)

T =300 fb-' (14 TeV)

Ions
2019 2020 2021 2022 2023
A[M[3[3[A[S|O|N|D M[I[I[A[|S|OIN|D] 3 [F[M[A[M]3]3]|AlS|O[N[D]I|FIM|AIM| 3|3 [A[S|O M[A[M[I]]]A|S
‘ = 140 fbr




LHC / HL-LHC Plan

2011

7Tev BTeV

2012

LS1

splice consolidation
button collimators
R2E project

2013 2014

Run 2

EYETS
13 1ov

2015 2016

injector upgrade
cryo Point 4
Civil Eng. P1-P5

2019 2020

cryolimit
interacton
reqions

2023

Lufninosiry

LHC

HL-LHC installation

2024

14 TeV

Sto7x
naminal
lurninceily

radiation
darmage

D v .".I. lurr ..,.:' )
2 x romins lurmimesily

|>.’J—’_' 1

experiment upgrade
phase 1

experiment upgrade
phase 2

Integrated
luminosity

naminal uminosty

150 fb™

Lay-out, permits,
tenders,
preparation

Excavation
period

Prototypes/Spec

Specifications FAV

FAV = Fabrication, Assembly and Verification

-y,

From: Frédéric it IC Machine Status, CERN-RRB

U ARC Centre of Excellence for
,. Qotobers0dy

Particle




3500 ATLAS Online, Vs=13TeV  [Ldt=87 fb

2015: <u> =435
2016: <u> =249
2017: <u>=37.5
Total: <u> = 31.1

DETECTOR CHALLENGES

WITH LUMINOSITY COMES DETECTOR CHALLENGES

» At HL-LHC expect average 140 interactions
per beam crossing up to max of 200 I
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uoneiqed £1.0g [eniul

) (400_800 at HE_LHC”) Mean Number of Inter ver Crossing
. . Already problematic!
» Example: Trigger improvements Presentation by M. Velasco

ATLAS - Fast Track Trigger FTK CMS See presentation by M. Narain

Cluster
Finding

i1
n
Z lmm)

100 kHz
Event
Rate

{ail

nnnnnnnnnnnnnnnnnn

AAAAAAAAAA

FTK ROBS)—<HLT
ROBs Processing
Geoffrey Taylor, CoEPP, The University of Melbourne

ARC Centre of Excellence for
Particle Physics at the Terascale



HE-LHC 38

HE-LHC

» Basic Parameters:

» 2 x LHC Collision Energy (FCC-hh magnet development)

» Existing LHC TunnelCoM Energy 27TeV
» (LHC 14.0TeV x 16T/8.33T)

» 4 x HL-LHC luminosity (cross-section ~ 1/E2)
» Integrated luminosity of 10-20ab-' over 10-20 years??

» Timeline?

» Magnet development already advanced
» HL-LHC CAPEX within CERN budget
» HE-LHC natural successor to HL-LHC

» Will keep CERN at the High-Energy Frontier for Decades

COEPP

ARCCemr ofExcell nce for

Geoffrey Taylor, CoEPP, The University of Melbourne



Low Temp.
Superconductor (LTS)
Development Nb3Sn
(16T):

Critical Current

Central field (T)

Mechanical Stress

Training and Memory
1975 1985 1995 2005 2015 2025 2035

HTS? rear

See Freddie Bordry Presentation

Combination LTS/HTS
(20T7?)

ARC Centre of Excellence for
Particle Physics at the Terascale




EUROPE: HE-LHC, CLIC, FCC

PROGRESS ON Nb:Sn Lo
p I S

M;mufécturing 5.5 I oiI

IT quad prototypes (4.2 m long)

in LBNL \ vy
| Geoffrey Taylor, CoEPP, The University of Melbourne ’/\ Pl Physcsaf e Torcsetie



HIGH ENERGY FRONTIER 41

FOR DISCOVERY ENERGY IS BETTER/EASIER??

(BUT REMEMBER THE TIMESCALE FOR NEW MACHINES!)

» In the past:

» Discovery in proton machine

» Precision measurements (and discovery) in e+e-
» Charm, Bottom, W/Z, ... discoveries to factories

» Now the Higgs?

» HL-LHC moves in the precision direction.

» But a e+e- Higgs factory (and discovery machine)?

Geoffrey Taylor, CoEPP, The University of Melbourne



Damping Ring

_ e+ Main Liinac
Physics Detectors

glectron® a

552 ' |
559999777
S S e+ Source Parameters

Main Li C.M. Energy 500 GeV
kel Key Technologies Length R

pre-accelerator Luminosity 1.8 x10** cm2s?
C) source

Repetit 5 H
Nano-beam Technology A ’

, Beam Pulse Period 0.73 ms
extraction

few ¢ SRF Accelerating Technology . . =~ Sdump BRLCCEUiy 5.8 mA (in pulse)
I Beam size (y) at FF 5.9 nm

R B e
[ IP SRF Cavity G. 31.5 MV/m

bunch e I
main linac - 0
compressor "o collimation Q Q,=1x10*

—

See presentation by S. Michizono

ARC Centre of Excellence for
Particle Physics at the Terascale




See presentation by P. Burrows

Parameter
Centre-of-mass energy
Total luminosity

Luminosity above 99% of Vs

Repetition frequency

Number of bunches per train
Bunch separation
Acceleration gradient

Site length

Unit 380 GeV | 3TeV
TeV

1034cm2st

103*cm2st

Hz

CERIN-2016-004
12 August 016

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE
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19% peak

0.38 TeV 1.5TeV
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2013 - 2019 Development Phase

Development of a Project Plan for a
staged CLIC implementation in line with
LHC results; technical developments with
industry, performance studies for

accelerator parts and systems, detector

technology demonstrators

2019 - 2020 Decisions

Update of the European Strategy for
Particle Physics; decision towards a next
CERN project at the energy frontier
(e.g. CLIC, FCC)

2020 - 2025 Preparation Phase

Finalisation of implementation
parameters, preparation for industrial
procurement, Drive Beam Facility and
other system verifications, Technical
Proposal of the experiment, site
authorisation

2025 Construction Start

Ready for construction;
start of excavations

‘ Compact Linear Collider

2026 - 2034 Construction Phase

Construction of the first CLIC
accelerator stage compatible with
implementation of further stages;
construction of the experiment;
hardware commissioning

2035 First Beams

Getting ready for data taking by
the time the LHC programme
reaches completion

f Excellence for
at the Terascale




See Update by Q. Qin

ELECTRON-POSITRON
COLLIDER (45.5, 80, 125 GEV) imjassy

Higgs Factory

Precision study of Higgs (my, JPC,

| IP ee(LSS1) |

couplings)

Looking for hints of new physics

RF Station (LLSS7) RF Station (L.SS3)

Luminosity > 2.0x1034cm-2s"

Z & W factory
Precision test of standard model
Rare decays BT
Luminosity > 1.0x1034cm-2s"

Flavor factory: b, ¢, t and QCD studies

ARC Centre of Excellence for
Particle Physics at the Terascale




CIRCULAR ELECTRON-POSITRON MACHINES 47

FCC See F. Zimmermann presentation

» Technical Feasibility/Timescale/Cost - For the long-term futureFCC

> ARC Centre of Excellence for
at the Terascale

Geoffrey Taylor, CoEPP, The University of Melbourne



PROTON FAR-FUTURE 48

FCC/SPPC

» Natural future beyond HE-LHC and CepC
respectively

» Long term - But we need keep looking ahead

Geoffrey Taylor, CoEPP, The University of Melbourne



laser field (vector potential a) particle beam field

T. Tajima & J.M. Dawson,Phys. Rev. Letter 43, 267 (1979) P. Chen & J.M. Dawson,AlP Conf Proc 130, 201 (1985)
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TEXT o0

OTHER LARGE PROJECTS IN PROGRESS ...

Geoffrey Taylor, CoEPP, The University of Melbourne



Fixed-Target
Experiments,
Test Beam
Facility

lon Source

Sanford Underground

Research Facility
Fermilab

NEUTRINO
PRODUCTION

PARTICLE
DETECTOR PROTON

ACCELERATOR

UNDERGROUND

PARTICLE DETECTOR
EXISTING

LABS

Low-Energy
Neutrino
Experiments

~ e High-Energy

Neutrino
Experiments

Muon =
Experiments

ARC Centre of Excellence for
Particle Physics at the Terascale




LARGE-SCALE HIGH-ENERGY NEUTRINO FACILITIES: LBNF/DUNE, T2HK 52

T2HK

g &wJ#nRG

OEPP

Geoffrey Taylor, CoEPP, The University of Melbourne " ‘ °'§'§*§:"r°.?&‘;&°‘.
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CAPACITY FOR NEW CONSTRUCTION PROJECTS 54

BY 2026-2027, CAPACITY FOR NEW CONSTRUCTION PROJECT(S)

» Fermilab: LBNF/DUNE construction Complete.
» J-PARC: Proton Driver/T2HK Complete
» (SuperKEKB Program Complete)

» HL-LHC Construction Complete

» ILC (Ready); CEPC (Ready?); CLIC (??Ready); HE-LHC (will
need further development)

» [FCC (ee, hh); SppC - still in the future]

Geoffrey Taylor, CoEPP, The University of Melbourne



ILC 59

ILC - READY FOR APPROVAL?

» Many reports demonstrating advanced status of
» Physics Motivation
» Machine Design
» Experiment Concepts and Technology
» But the price tag close to O($1010)
» ILC250 (with Upgrade capacity)
» Major cost reduction.

» Higgs Factory - excellent first stage for ILC

Geoffrey Taylor, CoEPP, The University of Melbourne



US-Japan cost reduction

< M eS8l Cost reduction by technological innovation
A """”.’"‘?ﬂt"’
S TR A A AR b

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

Electrons

~31km

Cost reduction by compact ILC

Osirons
-

-

2017 (Oct. 23,2017) ~20km
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KEK/LCC Shin MICHIZONO 50




P(e, e*)=(-0.8, 0.3), Mh=1 25 GeV
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H. Baer et al., The International Linear Collider Technical
Design Report - Vol 2: Physics, arXiv 1306.6352.

ARC Centre of Excellence for
Particle Physics at the Terascale



See presentation by M. Peskin

Higgs events are readily isolated from background.
All standard Higgs decay modes are visible.

Measurement accuracies are such that 1% coupling
measurements are feasible.

The absolute cross section for eTe~ — Zh can be
measured.

At 250 GeV, to first approximation, any Z boson with
Ei.p = 110 GeV s recoiling against a Higgs boson.

Physics Case for the 250 GeV Stage of the ILC arXiv:1710.07621
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See presentation by
M. Peshkin




Conclusions of “Committee on the Scientific
Case of ILC250 Higgs Factory (Chair: Shoji Asai)*

Commissioned by the Japan Association of High Energy Physicists

® |In order to make the most out of the HL-LHC physics results,
concurrent running of the ILC250 is desired.

® Because the energy scale of new physics is currently not
known, the reach of precision Higgs and other SM probes of
ILC250 are comparable to those of ILC500.

Combining with HL-LHC, SuperKEKB, and other experiments,

ILC250 "Higgs Factory” will play an indispensable role: fully
cover new phenomena up to A~2-3 TeV & uncover the origin

of matter-antimatter asymmetry

The inherent advantage of a linear collider is its energy
upgradability. Thus the ILC250 can not only uncover the
energy scale of new physics, but has the potential to fulfill this

requirement by an energy upgrade.

Yasuhiro Okada




US SUPPORT FOR ILC 61

US P5 RECOMMENDATIONS INCLUDE:

» Motivated by:
the strong scientific importance of the ILC and

the recent initiative in Japan to host it,

» The U.S. should engage in:

modest and appropriate levels of ILC accelerator and
detector design in areas where the U.S. can contribute
critical expertise.

» Consider higher levels of collaboration if ILC proceeds.

COEPP

ARC Centre of Excellence for
Particle Physics at the Terascale

Geoffrey Taylor, CoEPP, The University of Melbourne



EUROPEAN STRATEGY 62

» Europe’s top priority should be the exploitation of the full potential
of the LHC, including the high-luminosity upgrade of the machine
and detectors ... collecting ten times more data than in the initial
design ... opportunities for the study of flavour physics and the
quark-gluon plasma.

» CERN should undertake design studies for accelerator projects ...
including high-field magnets and high-gradient accelerating
structures, in collaboration with national institutes, laboratories
and universities worldwide.

» The initiative from the Japanese particle physics community to
host the ILC in Japan is most welcome, and European groups are
eager to participate. Europe looks forward to a proposal from
Japan to discuss a possible participation. ???

. COEPP

ARC Centre of Excellence for
Particle Physics at the Terascale

Geoffrey Taylor, CoEPP, The University of Melbourne



EUROPEAN STRATEGY 63

THE EUROPEAN STRATEGY 2013, cn

\
CERN should develop a neutrino programme ... subgt Europeanf ie in
future long-baseline experiments. ... explore the \bility of maj
participation in leading long-baseline neutrirg jects in the US and Japan.
Europe should support a v“
should extend also to ] OO

... quark flavour physics, ...dip‘@’%\\oments, ... charged-lepton flavour violation
and ... other precision me g%ments at lower energies, ... may give access to
higher energy scales ..‘3 ational laboratories, with a moderate cost and
smaller collaborati rQ

9@

... Infrastructure ana
engineering capabilities for ... large detectors, as well as ... for data analysgs,
data preservation and distributed data-intensive computing should be
maintained and further developed.

| COEPP

ARC Centre of Excellence for
' Particle Physics at the Terascale

Geoffrey Taylor, CoEPP, The University of Melbourne



FALC ICFA

Chair: Graham Blair Chair: Joachim Mnich

LCB

Chair: Tatsuya Nakada

KEK ILC

Promotion LCC Director Deputy
Office Lyn Evans Hitoshi Murayama

CLIC
Collaboration

Public ILC CLIC Physics & Detectors

Associate Director: Associate Director: Steinar Associate Director:
Shin Michizono Stapnes Jim Brau

ARC Centre of Excellence for
Particle Physics at the Terascale

Relations




ICFA - LC 65

ICFA/LCB CHAIR - TATSUYA NAKADA PRESENTATION

Reporting on LCB meeting on 9 August 2017 in Guangzhou

“... PHYSICS STUDIES BY THE LCC PHYSICS AND DETECTOR GROUP AND THE JAHEP MAKE IT
CLEAR THAT THERE IS A COMPELLING PHYSICS CASE FOR THE ILC BUILT AT 230 GEV.
AND THE COST OF SUCH MACHINE IS AT A LEVEL OF SOME OF THE EXISTING LARGE

INTERNATIONAL SCIENTIFIC FACILITIES.
FOR THESE REASONS, THE LCB STRONGLY SUPPORTS THE JAHEP CONCLUSION TO PROMPTLY

CONSTRUCT THE ILC AT 250 GEV IN JAPAN AND ENCOURAGES THE JAPANESE GOVERNMENT
T0 GIVE THEIR PROPOSAL VERY SERIOUS CONSIDERATION WITH A FAVOURABLE
CONCLUSION..."

Geoffrey Taylor, CoEPP, The University of Melbourne



... ITS TIME! - PERSONAL OPINION 66

THE ILC IS WELL ESTABLISHED

» NLC, JLC, ...from before 1990!

» OECD - GSF conclusion 2002!

» ILC-GDE Director (2005-2013), Barry Barish, in the meantime has
built LIGO and Advanced LIGO, found gravity waves and been
awarded the Nobel prize !

» The Cost Reduction strategy has been successful.
» Maintain capacity to upgrade to 350-380 GeV
» But seek approval now, for commencement of ILC250

» Clear guidance needed for upcoming European Strategy and
P5 deliberations

Time to move!

Geoffrey Taylor, CoEPP, The University of Melbourne



ICFA STATEMENT 67

ICFA STATEMENT ON THE ILC OPERATING AT 250 GEV AS A HIGGS BOSON FACTORY

The discovery of a Higgs boson in 2012 at the Large Hadron Collider (LHC) at CERN is one of the
most significant recent breakthroughs in science and marks a major step forward in fundamental

physics.
of matter and its interactions.

The International Linear Collider (ILC) operating at 250 GeV center-of-mass energy will provide
excellent science from precision studies of the Higgs boson. Therefore,

ICFA welcomes the efforts by the Linear Collider Collaboration on cost reductions for the ILC, which
indicate that up to relative to the 2013 Technical Design Report (500 GeV ILC) is
possible for a

ICFA emphasises the and notes that there is large
discovery potential with important additional measurements accessible at energies beyond 250 GeV.

ICFA thus supports the conclusions of the Linear Collider Board (LCB) in their report presented at this
meeting and as a Higgs boson
factory with a center-of-mass energy of 250 GeV as an international project' , led by Japanese
Initiative.

1 In the LCB report the European XFEL and FAIR are mentioned as recent examples for international projects.

Ottawa, November 2017

Geoffrey Taylor, CoEPP, The University of Melbourne * Baicio Poyacs i oo Tl
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