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Americas Workshop

on Linear Colliders
12-16 May 2014

Fermilab, Batavia, lllinois, USA
www.linearcollider.org/awic14
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Action Plan in 2012

at European Strategy Meeting
Dec. 11, 2012

2014 201576

4 ® Establish
ILC Pre-

J-Lab.
HEP [@ site Decision I‘ o /\

Researchers 4 | ® Design ILC Lab. Cite/Hog

For sage tabl&h
on|Hosti in Japan

® Set-up JLCB and JLCC ‘ -

® Project Proposal

to Science Council { @ Proposal of
ghjapan hosting ILC in
Japan to
® Detailed Government
Japan Policy Design of A
Council International
Country




ILGC in the Linear Collider Collaboration

To prepare for the ILC project realization
*Detailed design study
- Cost-effective project realization

ICFA
Chair: TBD

FALC
Chair: Y. Okada

Program Adv. Committee
PAC — Chair: N. Holtkamp

Linear Collider Board
LCB — Chair: S. Komamiya

Regional Directors Linear Collider Collab. .
) Deputy (Physics)
KEK - B.Foster (EU) 1 LcC Directorate [ - 4. murayama
- M. Weerts (AMs) - Director: L. Evans
- A.Yamamoto (AS) C
T (—
LC Project A :
Office Jech ILC CLIC Physics &
- A. Yamamoto Boar.cl — M. Harrison — S. Stapnes Detectors
- (Deputy) H. Hayano — H. Yamamoto
|
I
| | v
Acc. Tech. S. Acc. Design & Technical
Integration (ADI) | Support

Phys. & Detector
To be linked to LCC-Phys

-=>




LCC Physics and Detectors Structure

PD Advisory Panel

Regional Contacts

PD Executive Board




| 2014 | s

A ® Establish | ¢ . —prer

— @ Satusp ILCE and ILCC ¢ | o

I V) ILC Pre- — - /‘ Hal,
J_ La b. Rasaanchars |—' et 11 IE‘%&ZN“
® Frojact Proposal L
" r-up:];Tmrlnr M f|l.:l-s..!uf'rl|ﬁuk;liL<;'l in
. Japan o
February 6, 2014 | || o
Director

From KEK: KEK sets up Planning T———

Uffice for the International Linear

e

Advanced R&D and Coordination and Integration
Engineering Design of internal / external efforts
*  Engineering design +  Actraty planning s dhedulingand
*  Engineering development management
v Construction s cenans s Intemational / domestic
* Costevaluation cooperationand coordination
*  Engneenng documentation +  Outreach / External relatiors
¢+ Tecdhnical collaboratons
others
February
Tsukuba, ogamreryzu 4. KEK, Japan's High Energy
Accelerator Research Organization, has set up a Planning
Office for the International Linear Collider. The office will be
headed by Atsuto Suzuki, Director General of KEK, and will JE——
oversee a broad range of activities required for realisation of - ILC r"'/ T - - ILC
the ILC, in addition to the ongoing efforts. KEK Pre-|{

Pre-Lab
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Report from ILC Planning Office, KEK
March 2014
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Japan Needs Years to Make Decision on ILC
Building: Science Council Panel

Tokyo, Aug. 6 (Jii Pressl--Members of a Science Coimeil of Janan panel agreed in pring

Tucsday tha the

nternational REViEW bv
Afier the d e i “the panel
=wueo Science Council of Japan oe:

"t is yet to be known if the Japancse public will appreciate huge government spending for such a
sasic seienhibe study despile Japan's severe fiscal condition,” le said. He also expressed concems
sbout possible cuts in outlays for other research tield and difficulty securing more than 1,000
scientists and technicians for the project.

I'he ILC construction is estitnated to cost 630 billion to 330 billion yen, half of which Japan is
ked to put up.

An intermational group of physicists proposed to build the lincar collider in either the Kitakanu
nountains in northeastem Japan or the Sefuri mountains in southwestern Japan.

(2013/08/06.21-28)

Task Force

Academic
Experts
Committee

May 8, 2014

MEXT
February 6, 2014

Particle*Nuclear
Physics WG

TDR Validation WG

Value Estimation
for Quake-Proof

TDR Validation Value Estimation

for

Environmental
Improvement

Clarification of
ILC Physics

Total Value
Estimation

Clean up issues pointed out by the Science Council of Japan (SCJ)
- Final decision will be done by the Government (not by the SCI)




summary: Further Action Plan before Construction

2014 | 2015 | 2016 | 2017 | 2018

Engineering R&D
Schedule
(LCC-PrelLab)

Pre-construction

Schedule ﬁ-

S)

®

Cite-Dependent Value
(LCC-LCB-PrelLab) . »

Value-Sharing
Model

(LCC-PreLab)
Staging Scenario
® ?ch, Lec) > || Full Proposal
(LCB-LCC-PreLab)
@ Lab Design: Management,
Structure (LCB, LCC)
Co n
@ MEXT Validation | <—-
(LCC-PrelLab) —
Governmental
@ Negotiaticn ‘IIIlllllllIlllllll*---------*b‘
Preparatory Phase Decision-Making
@

©

Diplomacy of
Diet Members’ Caucus




European XFEL @ DESY

Largest deployment of SRF technology to date

Main Linac

Bunch Compre! 808 cavities

1.3 GHz / 23,6 MV/m

Collimation
Beam Distribution

= _.,' -

“
S
-

Vertical Cavity RF Test @ DESY Cavity String Assembly @ CEA [ o XFEL Cryomodule

Institute Component 7 Task . P

CEA Saclay / IRFU, France  Cavity string and module assembly; cold beam position The UItlmate 1ntegrated
monitors

CNRS / LAL Orsay, France RF main input coupler incl. RF conditionin 4

DESY,fGermany ’ Cavities & :r;ostatp;; contributions tc:string & module SyStemS teSt for ILC

assembly; coupler interlock; frequency tuner; cold-
vacuum system; integration of superconducting magnets;
cold beam-position monitors

INFN Milano, Italy C‘avities & cryostats 9 Commissioning With
Soltan Inst., Poland Higher-order-mode coupler & absorber

CIEMAT, Spain Superconducting magnets nd

IFJ PAN Cracow, Poland RF cavity and cryomodule testing beam 2 half 2015

BINP, Russia Cold vacuum components




Towards High Performance Cavities

% 800 XFEL @ DESY cavities (5% of ILC @500 GeV)
—> unique statistical sample to study properties of mass-produced cavities

. o j‘: ;:::“ Industrial production
%0 — . RI, ZANON) yields
R 0% 35 e o«  gradients well above
£3p | ::"”“ 60% 3'%30 —r— 60% 23.5 MV/ m

ield 1st+2nd pass

Yield

50% ‘525 leld 1st B 2nd pass 50%

wield 15t pass -
2 —e—vield 1st
40% E 20 tpazs

5 207 XFEL cavities

= %5 30% 245 30%
_I. 0% 10 o (204 pass: some after
5 L3 0% s il_l 10% retreatment)
' 0 oo o ._l:l_._l_ o%
12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 12 14 16 18 20 22 gtsazflei%ag,gmgifﬁ 36 38 40 42 44 46 Status-March 14/ 2014
Average maximum gradient: Average usable gradient: D. Reschke / TTC2013
(32.8 +4.7) MV/m (29.3 +5.1) MV/m to be published

- VT ..
% 24 ILC-HiGrade cavities added to the mass production of 800 cavities:
- detailed studies of performance limitations and allow for post-processing of cavities

< Yield for high-gradient cavities is limited by local defects in individual cells by:
—> quench of cavity or eventually field emission at large gradients

< ILC-HiGrade tries to localize, analyse and remove local defects thorough:
- optical inspection of defects, quench localization and development of optimized post-
processing methods to improve maximum field




SRF Technology - XFEL Cryomodule Production @ CEA Saclay

XFEL Cryomodule Production line
@ CEA Saclay:

6 modules delivered & 3 tested
7 modules in the production line
e Rate up to 1/two weeks

Seven workstations at CEA Saclay: I = 3;2;2? limit

40. 341 6 —— XFEL goal

optimized for five working day sequences, i
form an assembly chain of 7 weeks, yielding 31.4 316315 B
a throughput of 1 cryomodule/week * x°
i 22.2
20
No degradation observed after the |
cavities are assembled into °
cryomodule [

AC‘114 AC156 AC146 AC154 AC157 AC158 AC15‘1 AC152



SRF Technology - Global Cryomodule Development Timeline

e———
ILC

Production/Test

fpan) infra. planning Produc’Fion line/Test infrE}. .
Preparation and construction Construction
start
5 I N - - ->
JP STEF-2 Construction/beam operation
s COI Constructioi E COl Gperatlon >
EU

XFEL Construction

USé—_——*

LCLS-II Construction



Ultra-small beam

Low emittance : KEK-ATF
— Achieved the ILC goal (2004).

Small vertical beam size : KEK
ATF2

—Goal =37 nm,
e 160 nm (spring, 2012)

e 65 nm (April, 2013)
at low beam current

1':.1 A7, H"" e
) ATF2 beamline

Nano-meter beam studios;
Advanced beam instruments RED

Photo-cathode R Jun
Multi-bunch eleciron Source

g ST E e e

-

N 5

B =
i

FTESA rraae

: Fel.-June 2012 Data
S _Dec. 2012 Data

B

174 dag

Damping Ring Y
Low emittance beam studies
s l‘_.' e | ='-. _.,"_
- o ; '.-"_'.-j_".';-'-',-
o .

')

_' ¢ Normalized beam emittance

304 |
B k

H 10
Tuning Knob [teration Step

in Linear Colliders




Husﬁc))rry @f I@am Suze Tunmg, /A\plrull 2@14 Runs

1000
8

e 174 deg|]
., ® 30 deg
® 5.3 deg |

800 k-

400 L.t

Vertical beam size (nm)

200 | i
- ! ‘ o Weekend
. (no runs)

0 5 L i i L . . | . : 5 |
Apr 7 11 Apr. 14 - 18

Time (scans)

- .»n-'-?

.....’ N

% Quick recovery of the small beam size, down to 50-60 nm
< Good reproducibility

_JE



ATF2: Minimum Beam Size Update

350 ——— — o A

Major improvements

- May 2010

~ Beam Monitors
« Multi-OTR installed i
__* Shintake Monitor upgrade ]

. Multi-pole field error
... * Skew Sextupoles (installed)
* QF1 (exchanged)

@ « Sextupoles (exchanged)

Feb 2012 |/ - 11
Wakefield mitigation,

stabilization of
laser, electron beam,..

f a Apr 2014 1
o b . | | e .

150 -

. = =t

Minimum Beam Size (nm)

100 -

Recovery from 3.11 Earthquake

No ATF2 operation

Dec 2012 @ g

Goal - 1 : to achieve the beam size: 37nm (beam-size monitor improvement inevitably
required; optics for final focusing to be established)

Goal - 2 : to achieve the stability: 2 nm (repeat of beam tests and instrumentation
improvement to reach IPBPM resolution of 2 nm, with long term effort for 2 ~ 3 years)




ILC Site Chosen by the ]apanese HEP Commumty K1takam1
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Kitakami Site, ILC Accelerator

One of the most important features of the ILC EDMS is its ability to enable three-
dimensional global Computer-Aided Design (CAD) collaboration.




ILC Installation Scenarios

Basic Assumptions:
% Initial civil engineering construction for full TDR spec. 500 GeV collider (tunnel)
% Sources, Damping Rings, BDS as in the TDR

% First phase 250 GeV (50% main linac installed @ full gradient (31.5 MV/m) - AC
and cooling power available)

% Next “energy phase” (500 GeV) only requires additional main linac

1t

. by _--~~
ol Beam dynamics: _©-
Emittance growth

0 2 4 6 8 10
Distance along linac (km)
Benno



PS5 Report: The Roadmap of the HEP in the USA

Building for Discovery

Strategic Plan for U.S. Particle Physics in the Global Context

Released May 22, 2014:

Muon program: MuZe, Muon g-2

HL-LHC

LEMNF + PIF-1l

ILC

HuSTORM

RADAR

F|ZE|= |~ |=|=
n

29 recommendations > 2 directly relevant to ILC

#1 (HEP global nature) = US should:

“Pursue the most important opportunities
wherever they are, and host unique, world class
facilities that engage the global scientific
community”

#11 (ILC Project): 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 —>re-start official
ILC activities in the USA; another step towards
realizing the ILC and a potential US contribution

Executive Summary: as the physics case is
extremely strong, all scenarios include ILC support
at some level through a decision point within the
next 5 years.



PS Report: The Roadmap of the HEP in the USA

Building for Discovery

Strategic Plan for U.S. Particle Physics in the Global Context

Released May 22, 2014:

Muon program: MuZe, Muon g-2

HL-LHC

LEMNF + PIF-1l

[IhF opowm

ILC

HuSTORM

RADAR

> > - - - -
n

Unconstrained budget scenario focus on three
additional high-priority US activities (one is the
ILC):

Play a world-leading role in the ILC
experimental program and provide critical
expertise and components to the accelerator,
should this exciting scientific opportunity be
realized in Japan.

—> Even if there are no additional funds
available, some hardware contributions may be
possible in Scenario B, depending on the status
of international agreements at that time.

Participation by the U.S. in ILC project
construction depends on a number of key
factors, some of which are beyond the

scope of P5

—> This is a reminder that the financial scale of
the ILC in Japan is such that high-level political
agreements need to be established

between the host country and the US side
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