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ILC250 Ac®esign Overview

Damping Ring
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Physics Detectors S
C.M. Energy 250 GeV
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World-wide inkind contribution isassumed. The
cost isestimatedby the virtual currency called
ILCU (defined as US dollar in 2Dhasedon the
achievements of XFEL's procurement record and
the results of largescale accelerators (LHC, KEKB,
etc.).
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Important Energies in ILC
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https://arxiv.org/abs/1711.00568

https://arxiv.org/abs/1710.07621

KEK 2017-3
DESY 17-180
CERN-ACC-2017-0097

The International Linear Collider
Machine Staging Report 2017

Addendum to the International Linear Collider Technical Design Report published in 2013

Linear Collider Collaboration / Octaber, 2017
Editors:Lyn Evans and Shinichiro Michizono

arXiv:1710.07621v]l [hep-ex] 20 Oct 2017

DESY-17-155

KEK Preprint 2017-31
LAL 17-050
SLAC-PUB-17161
October 2017

Physics Case for the 250 GeV Stage
of the International Linear Collider

LCC Puysics WORKING GROUP

Keisuke Fuan', CHrisToPHE OroJean®, MicHaeL E. Peskin?
(CONVENERS); TIM BARKLOW!, YUANNING GAO", SHINYA KANEMURAS,
Hyuncpoo KiM®, Jenny List®, Mmoko NoJiri*®, MAXIM PERELSTEIN®,

Rowman PoscaL’, JUrcen REvTER?, Frank Smon'!, TomoHiko Tanase!,
James D. WELLsS™, Jagnoon Yu'': MikaeL BERGGRENT,
MoriTz HABERMEHL?, SuncHOON JUNGT, ROBERT KARLE,
ToMoHIsSA OGAWAL, JUNPING TIAN!Z; JAMES Brault,
HrrosHr MURAYAMARSAT (EX OFFICIO)

ABSTRACT

The International Linear Collider is now proposed with a staged ma-
chine design, with the first stage at 250 GeV with a luminosity goal of
2ab~!. In this paper, we review the physics expectations for this machine.
These include precision measurements of Higgs boson couplings, searches
for exotic Higes decays. other searches for particles that decay with zero
or small visible energy. and measurements of e e~ annihilation to W7TW
and 2-fermion states with improved sensitivity. A summary table gives
projections for the achievable levels of precision based on the latest full
simulation studies.
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https://arxiv.org/abs/1710.07621

|CFA statement on Nov. 2017

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.
Precision studies of the Higgs boson will further deepen our understanding of the most fundamental

http://icfa.fnal.gov/wp-content/uploads/ICFA

The International Linear Collider (ILC) operating at 250 GeV center- StatementNov201 7pdf
excellent science from precision studies of the Higgs boson. Therefore, ICFA considers the ILC a key

laws of matter and its interactions.

science project complementary to the LHC and its upgrade.

ICFA welcomes the efforts by the Linear Collider Collaboration on cost reductions for the ILC, which
indicate that up to 40% cost reduction relative to the 2013 Technical Design Report (500 GeV ILC) is
possible for a 250 GeV collider.

ICFA emphasizes the extendibility of the ILC to higher energies 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 very strongly encourages Japan to realize the ILC in a timely fashion as a Higgs boson
factory with a center-of-mass energy of 250 GeV as an international project’, led by Japanese
initiative.

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

Ottawa, November 2017


http://icfa.fnal.gov/wp-content/uploads/ICFA-Statement-Nov2017.pdf

ILCSchematic

Each electron/positrotiinacis ~10 km in length. Beams are accelerated by supercondutti
~technology (SRF). Detectors will be located at the center of the ILC.

Two detectors
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# of SRF cavities ~8000 ~900cyomodules

Rey.Hori

Lattice

ryomodules
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ILC Time Line: Progress and Prospect

Internat’l Negotiation

f Joint Site Project Approval
assEEIE | Site Decision

Project Proposal

\ 4
ICFA
ILCSC :
(PrePreparation) and ILC Organization
Work Sharing Preparation Phase (ILC Lab.)

GDE/RD

RDR/DBD Activities Construction  Operation

Assumind~2+) 4 year 9 year
Site-dependent d~29 4y (9 year)

design ﬁ We arehere.

2012
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Demonstrated ILC accelerator parameters

Electron Source

Bunchcharge
Beamcurrent
Polarity
PositronSouce

Bunchcharge
Polarity
SuperconductindRF
Modulegradient
Cavity Q valueQ,
Cavitygradient

Beamcurrent
Numberof bunches
Bunchcharge
Bunchinterval
Beam pulse width
RFpulse width
Repetition
Nanobeam

ATFFFbeam sizdy)
ILCFFbeam sizéy)

nC
uA

nC

MV/m

MV/m
mA

nC
ns
>s
ms
Hz

nm
nm

3.2
21
80

3.2
30

1010
35 (+20%)
5.8
1312
3.2
554
730
1.65
5

37
7.7

4.8
42
80

4.8
30

31.5 (++20%)

8.0
1,000
90

8.0
80

31.5
100
33.4MV/m
>5.8
1312
3
333
800
1.65
10

41 at ATF (@ 1.3 GpV

SLAGSLC
Jlab
U.NagoyaSLAC,KEK
SLAGSLC
SLAE166
DESY-NAL,JLab Cornell, KEK,
DESY, KEK
DESY
DESY, KEK
DESY, KEK, FNAL

DESY

ATF hosted at KEK

Most of the parameters are already demonstrated at the various facilities.
IAS Program on High Energy Physics 2019
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SRF cavity development at KEK
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Input coupler ~8,000

Sy
- 4
r’)_/, |
.

Klystron ~240

=

Cavity ~9,000

Waveguide system ~240

(including ~10% margin)

e+source €-source IR

6% 4%
BDS
6%

Klystron Marx Modulator ~240

ML
53%

Common
7%

RTML
12%

The half of the construction cost is coming from main  linac (ML).
Thus we focused our cost reduction R&D in to ML (superconducting RF technology)

IAS Program on High Energy Physics 2019 15



Based on recent advances in technologies;
I Nbmaterial/sheetpreparation

- w/ optimum Nb purity and clean surface

I SRFavity fabricatiorfor high-Q and highG
Gk F yS§ ab LyTdzahi2 FemilabBOA LIS RSY2yaid NI G

10"
F - T+ T+ T1T " T T " T "™ T "™ T ™ T"°7 ]
N ® |ILC processing
= Modified 120C baking (N2 included)
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Sutteiete'e'e'yiv'ys

Cauvity fabrication

N-Infusio

Vertical test

Module (including
tuner, jacket)

Evaluate the cavit

performance from vertical test to horizontal test

Standard Fabrication/Process

Fabrication

Nb-sheet purchasing

NewNb

o

Component Fabrication

Cavity assembly with EBW

material/process

Surface Process

EP-1 (~150um)

Ultrasonic degreasing with detergent, or
ethanol rinse

High-pressure pure-water rinsing

Hydrogen degassing at >6088-C-—> 800 C

Field flathess tuning

EP-2 {~20um)

@ ILC processing
= Modified 120C baking (N2 included)

. ,
[:IEEE:;'"E Els.gl' EEE'E'I"Q E.'ft vanol

--.__-.

/-'N.,:::——-_- —

High-pressure pure-water rinsing

Antenna Assembly

Baking at 120 C (+ N2 infusion)

10 15 20 25 30 35
E... (MV/m)

L
o 5

L L
40 45 50

Cold Test
(vertical test)

Performance Test with temperature and
mode measurement

Degradationfree

Cryomodule

Installation to the cryomodule

IAS Program on High Energy Physics 2019
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ILC R&D at KEK

©
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Direct sliced\b material performance

Madefrom large graifNbdisks;
mediumRRRNbwith highTacontent

P
!

Electron‘bearmaliél

800© 3hrs
to remove stresses.

1.00E+11 -
- JFY2017
_ 3-cell cavity | o 7
PLLLITTYON E\l\ectron'beam WQILing ahe cavity
= L00E+10 |- '“-onngom-u...
o C .‘M.
JFY2018: Two-&:ll cavities are under
ILC spec fabrication. (on schedule)
1.00E+09 : ‘ ' ' w s S B
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Eacc [MV/m] IAS Program on High Energy Physics 2019 19



ILC R&D at KEK

©
CuSTF

;.'! N-InfusionR&D _, |

v .."4‘
’ 5

S BT

“lil'

- .
W

P \@\5 , Nbmaterial R&D

“

N » :'
ORNSHGIMENErgY Physics 2019°




o Do Do P>

N-Infusion results at KEK

First trial of Ninfusion showed degradation occurred at >5MV/m.

Degradation seems to come from background vacuum during 120de
Infusion.

Second trial of Nnfusion was done with improved background vacuu
during NInfusion (120 deg.)

It showed successful-Mfusion result (Q value +35 gradient +5%).

st trial N-Infusion @ J-PARC (R2 signle cell)

1‘}11_””””!”“!””!”” 101

2nd trial N-Infusion@ J-PARC

T
3pal 120°
510 N, 3Pal 120°C x 3h
o 600
i 400
£
200
\ \_
= \.-"“---_.
0 0 40 60 80 100 120 140 160
Time (hour)

=
<

10°

-
i

Ind Trial N-infusion @ J-PARC (R8¢ single cell)

® 1st trial N-anfusion ]
B Eeference (ILC recipe) |

® Ind trial N-infusion

B Reference (ILC recipe) | ]

After the vacuum pumping
system improvement
I > 5. 10" [RNRSRRRRSSSSENS SRS S ﬁ.
ILC Target
: : whe— e L
e o 0 10 20 30 40
0 10 20 30 10 30 Eace (MV/m)
Eace (MV/m)

JFY2018: Fivec®ll cavity fabrication (on schedule)
Optimization of the Nnfusion parameters

S0
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R&D Plans at worldwide Labs

going

Fermilab LCL3I N-infusion(HQHG) Coupler

JLab LCLSI Nb-LG/FEIngotsliced/rolled), LSF
cavity,N-infusion

DESY EXFEL  N-infusion High
NanoLabstudy performance CM
INFN ESS Nb-LG/FGsystematic study for ESS
LASA
CEA/ IFMIF VerticalEP (VEP), Magnetic shield Assembly
CNRS ESS, N-Infusion Coupler robotizing
LAL SARAF
KEK STF Nb-LG/FG Coupler,Tuner Marx M.
N-infusion Crab.C.
IHEP ADS N-infusion,Industrialization Industrialization  Marx M.
h.e.
Klystron
CERN HL-LHC  Thinfilm (Nbon Cu) Coupler h.e.
Hilsolde Klystron
TRIUMF ISAdl, VEPMuUSR
ARIEL
Cornell N-infusion, VEP

IAS Program on High Energy Physics 2019 22



Cavity evolution — probing the parameter space

Increasing

duration X 2 __—

turns cavity

into “doped 3x10"

shape”, even
higher Q!

]OIO n

3x10° }

telaes015 4

turns cavity

5d @ 800 C
3h @ 800 C + 48h @ 120 C post oxidation
3h @ 800 C +48h @ 120 C + 25 mTorr N,

3h @ 800 C +48h @ 160 C + 25 mTorr N,
3h @ 800 C +96h @ 120 C + 25 mTorr N, (telpav007) _

4 © o p B

| A 1 | | | I | i g 1

FNAL activity

TTC2018/. Martinello

0O S5 10 15 20 25 30 35 40 45

E_ [MV/m]

“doped shape

Increasing T ~40C

into

2= Fermilab

10 Martina Martinello | US-Japan ILC cosh(gg,g(g:éi% \(/)Vnomépgﬁergy Physics 2019
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FNAL activity
120 C N-infusion: high Q, at high gradients TTC2018/. Martinello

Single-cell ” 9-cells
]0“ L T T ¥ T T T T T T T ' T ¥ T M T ¥ | T IO L 1 d ] S I v 1} J ] | . 1 L ]
I 2K, 1.3 GHz | i 2K, 1.3GHz
2 times : _— Cl:
. imite
higher! - M"""m e
120C +N N "o 4y W | 10 ~
S a0 L 2 e i ¥ 100+ .
<o 10 Ca pavoo? * W o
L A& pav010 \
@ aes0l5 \
120 C FE limited |
" e acs014 ] - @ cav0017
I : Zzzggg | - @ th9aes017
P aes005 A cav0018
]nq ) 1 N | N I ) | N | ) 1 . | , 1 N | N “}9 g 1 g 1 i 1 i | i ] i | i 1 i
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40
Eacc [MV}{m] Eacc [Mij]
N-Infusion successful also on 9-cell cavities!
A. Grassellino et al 2017 Supercond. Sci. Technol. 30 094004
* -
3¢ Fermilab

35 Martina Martinello | US-Japan ILC cost reduction workshop



TTC2018 Riken
PashupatiDhakal
J- Lab result

Update on N-infusion at JLab

RDL:OZ
1. 5 GHz, 2. OK
-“‘" $o00,
.
.o... . ":.
L1 .
"
[}
n

Basel

800C/3h+160/48h N2

10 20 I 3I0 40

E_ (MV/m)
'''''''''''''''
f“” %M %
oo e Py oy
..“.. ~.~ |
A §
Quenchy
HFQ
@ mtorr ( pe)

|||||||||||||||

5 10 15 20 25 30 35 40

E,..(MV/m)

* Successful infusion runs at
multiple temperatures

* Need to inject at higher T to
succeed

* Upgrade of furnace
diagnostics &

25
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Update on infusl

TTC2018 Riken
P. N.Koufalis
Cornell result

on studies at Cornell

11

0 1 ACOQ HII:R'
. A:CO2 + HF R;EZZ + OP (27 nm)
_'.‘::o -'o'o"’z":o..".. ¢ e .
L] . '.‘ . ——,
O? 10" - ‘. o 10 & LT TN
® LTEIl-4: N-dope (800 °C)
LTE1-4: N-ilnfusi‘on(lfso DDC‘) . | | | , |
100 L4 MHI‘—()Z:N—lnﬂTmon(lb(] L(_) | | | 10 0 5 o ” " > 20
0 5 10 15 20 25 30 35 Eucc [MV/m]
E . [MV/m] . .
" A Successful Infusion run with N
A Showed that AntQ-Slope possible with
P T . .
el ArCQinfusion
. ™\ A Extend the R&D towards different
o 10"F . ] .
e ; frequencies
— ——
® Baseline (2.6 GHz)
® N-Dope (2.6 GHz)
* Baseline (1.3 GHz)
® N-Dope (1.3 GHz)
10” e 015 20 25 30 3s/AS Program on High Energy Physics 2019 26
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SRF Acceleratofsdvances2010~

Courtesy, HPadamsee

CEBABLAB (US)
XFEiHamburg (EU)

LCLSI ¢ SLAC (US)

SPIRAL (France)
FRIB; MSU (US)

ESS (Sweden)
PIRIIcFermilab(US)

ADS (China, India)
Globaly Int. Effort

Upgrade 6.835eV=> 12GeVelectrons

18 GeVelectronsc for XrayFree Electron

Laserg Pulsed)

4 GeVelectronscCW XFEKX(ayFree
Electron Laser)

30 MeV, 5 mA protons> Heavy lon

500 kW, heavy ion beams for nuclear
astrophys

1¢2 GeV, 5 MW Neutron Source ESS
pulsed

High Intensity Protoinacfor Neutrino
Beams

R&D for acceleratodrive system

IAS Program on High Energy Physics 2019
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SRF accelerators in the world

Nick Walker

Largest deployment of
this technology to date
- 100 cryomodules

- 800 cavities

- 17.5 GeV (pulsed)

Kitakami
proposed ILC site

O
]
x»\

Saciay © INFN Mier

5 US infrastructure for
- 35 cryomodules

- 280 cavities

- 4GeV (CW)

tm?mwmg-

1.3GHz 9 cell cavity

IAS Program on High Energy Physics 2019
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EuroXFEL construction at DESY

¢ Mass production of the SRF systédm Courtesy, H. Weise

Progress:

2013 Construction started
2016: EXFEILinaccompletion
2017 EXFEL beam start
2018: EFEL design energy reache
Note : ~ 1/10 scale to IL-®IL

1.3 GHz / 23.6 MV/m
800+4 SRF acc. Cavities
100+3 Cryo -Modules (CM)

1 km SREinac

IAS Program on High Energy Physics 2019 30



EuroXFEL operation from 2017

European XFEL Experence Demanstrating the SRF Technology Hans Weise, 06/2018 4 ‘ 0 u rte Sy H We I S e
.

Celebration of First Lasing - Special Thanks to all Colleagues and Friends

" ===
| .

URL: http:/imwww.desy.de/news/news_search/index_eng.html

2018/07/17
Back

European XFEL accelerator reaches its design energy

Accelerator accelerates electrons to 17.5 GeV for the first time

The European XFEL has for the first time accelerated electrons to a level higher than th
electron laser in the world so far. This week, the superconducting European XFEL linea
+ to its originally specified 17.5 GeV. Since its initial commissioning in 2017 to 14.9 GeV,

European- @ . ﬁ Stemnt @IN?PS :-:Z:: ‘:I? !
. \‘ " PASL SOHERRER 10STITAT - 2 -
o O LEecEN

— 0 European XFEL wewmourz (493
%%
BINP Novosibirsk, Russia * cold vacuum bellows
= coupler vacuum line
CEA Saclay / Irfu, France * cavity string and module assembly

* cold beam position monitors
* magnetic shields, superinsulation blankets

CIEMAT, Spain *  Superconducting magnets
CNRS / LAL Orsay, France * RF main input coupler incl. RF conditioning
DESY, Germany * cavities & cryostats

* contributions to string & module assembly

* coupler interlock

* frequency tuner

* cold vacuum system

* integration of superconducting magnets / current

leads
* cold beam position monitors
INFN Milano, Italy * cavities & cryostats
* contributions to frequency tuners
Soltan Institute, Poland * Higher Order Mode coupler & absorber

IAS Program on High Energy Physics3
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% E‘ k % -~ Institute of High Energy Physics
("‘ o Chinese Academy of Sciences d
) THE UniversiTy oF ToKyo ’
e I ‘ h NATIONAL Labaratoire ¢'Annegcy-le-Vieux

UNIVERSITY —_— ACCELERATOR de Physique des Particules
T Fermilab ﬁ@ QHHV LABORATORY
1905 =

LNL |

LABORATEIRE
DE L'ACCELERATEUR
L I' N E.A I R E
5000 B Overseas A ATF .|nternat|onal collaboration
T ono . . establishedn 2005
g Omestic A During the construction phase
r;o 3000 (~2010, manyresearchergoined for
P the installation of the components
= 2000 . . . .
S of in-kind contribution.
£ 1000 A Since2011, the researchersvisit for
mainlythe beamstudy.
° A M i
any researchersare working for
PP any . 9
e S Sl i S i i this collaboration
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ATF/ATF2: Accelerator Test Facllity

e+ bunch

Dampingv 7tectors Compfressor D eve I O p th e
"~ 7" =% nanometer beam

positron 2 teChnOIOgieS for ILC

"t A Keyof the luminosity

central region " malntenance
§ A 7.7 nm beam at IP (ILC250)

Layout of ILC

e+ source
e- bunch

compressor

electron
main linac
44 Liwa

Goal 1:Establish the technique forf DampingRing (~140m)

small beam .. N Low emittance electron beam %
Goal 2: Stabilize beam position ) &

S P Vv

F—3 1.3GeV Sband Electron LINAC ;;

IAS Program on High Energy Physics 2019



Progress in FF Beam Size and Stability at ATF2

Goal 1:Establish the ILC final focus Goal 2:Develop a few nm position
method with same optics and comparable stabilization for the ILC collision
beamline tolerances . FB latencyl 33 nsecachieved
ATF2 Goal37nmA ILC/.7nm (ILC250) (target: < 30(hseq
Achievedd 1 nm (2016) ., positon jitter at IP: 106A 41 nm
(2018)(limited by the BPM resolution)
P Final Focus Matching Extraction Line

| | | | Intra-train Feedback
. |FOMNT

(A T

"' We continue efforts to achieve goal 1 and goal 2. Nano-meter

4 . Ouadrupaole . Sextupole [ Dipol Skew OQuadrupole ] Corrector - Stabi | ization at I P
— 12,
£ 400 . (2018)
c
= as0l History of ATF2 small beam 0
o -
i 300} g
E 250 | 1 Skew Sextupole installed Orhit Stabilization . 8 FB Oﬁ
1} g n
@ 200/ .4 L 5 FF sextupole 18
E 5 4 Skew Sextupole Installed Skew Sextupole Modification | = °[ |
2 1501 o =t
,! !, 4 FF Sextupoles o)
= ® 4.3nm
50} = Sog 1
44nm 2
0 . . v .
2010 2011 2012 = 2m3 2014 2015
0
Sextupole sw?ggegmgmm on High Energy Ph)g -2 -1 0 36 1

Bunch Position (um)




Beam tuning experience at ATF2

It takes ~20 hours (recovery time) after 3 weeks shutdown (magnet off).

1000 Beam size history after 3 weeks shutdown

E900 | : !
E.800 F
S ?DD ! : : 30 degree mode
D o0 | | e—— 31 20 hours 174 degree mode
& 500 I .
& 400 : o . _ _
5300} , h | A Fv :
2200 : g ‘ i t g

i .
>0 k. b en O .-

4/7 4/8 4/9 410 4/11

It takes ~8 hours (recovery time) after 3days shutdown (magnebn).

Beam size history after 3 days shutdown
1000 . .

'E900 }
Z.800 |
S700t
D600 |
E500+
B 400 |
=300 |
=200 |
D100

0

I
8 hours 30 degree mode

: 174 degree mode

aa 4f15 4f15 an7 418
IAS Program on High Energy Physics 2019
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Main beam dump

P. Satyamurthy, et.al., NIM A 679 (2012) p67-81.

Water dump (10 atm; boiling temp. 180°C)
Peak temp. by beam: 155°C

Water flow: 2.17m/s

Inlet temp.: 50°C
Diam. 1.8m. length 11m {30X,)
SUS 316LN, thickness 2 inch
End plate: SUS t7.5cm

:' (0 Watelk"\outlet
.. ,\“\.

Water inlets

Beam Window

S 0w e(3*? 659 0 200

®

Temp. profile at Z=290cm — —
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Beam dump parameters

Center of mass energy

GeV 500
Beam energy(Ge)V 250
Repetition(Hz) 5
Numberof bunches 1312
Bunchinterval (nsec) 554
Pulsewidth (mseQ 0.727
Numberof charges (23)(322)
Chargesper pulse( ) 4.20
Pulse current (mA) 5.78
Pulseenergy(MJ) 1.05

Average power(MYWV 5.25

DesigiK 20V marginA

1.74x10° (2.79nC)

TDR 250GeV ILC
(for futl}r’g ?J?ograde) 250
500 | 125
4 | 5
2450 | 1312
366 | 554
0.897 | 0.727

2x109 (3.2nC)

6.83 | 4.20

7.61 | 5.78

3.41 | 0.53

13.7 \\j 2.63
17mMw




Water vessel
SUS: 1.8m dia., 5cm thick 102 X=0.0+/-0.3m,Z=1.0 - 4.0m
lhour ——
lday ——
lmonth ——— |
lyear ——
2year I
S5year ——
10year ——— -

101

Radiation workers
can work (outside of
the shield)

Activity Syear cooling
[1TeV stage - maximum beam power condition,
10year cperation (500Chaur’year), Cobalt 100 ppm In SUS]

400

x axis(cm)

Water dump

Iron shield

Boron Concrete
10-8 | 1 L 1

‘°250‘ 400 200 o 200 'ai;z ]s'on 810 1000 1200 1400 - 1 2 3 4 5 6 7
y axis(m)

Dump center
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Positron Source

Undulator. baseline of the ILC. 125 GeV electrons are injected to the hatidalator The photons
produced at theundulatoris used for the electron/positron pair creation at the rotating target. Polarized
positrons can be generated.

Photon /'
collimator Pre-accelerator 7
(125-400 MeV)

(pol. upgrade)

;— Ener:
L oo LRy Target SCRF booster comgyRF
B @ } Flux concentrator (0.4-5 GeV)
<——spin rotation
° solenoid
150-250 GeV

photon
dump

SC helical undulator

Capture RF

(125MeV) 4l

P 150-250 GeV
e- beam to BDS

Electrondriven: alternative of the ILC. Extra 3QaMcis used for the positron generation. High energy
electrons are not necessary. (Electron independent commissioning is possible. However, polarization
available.)

capturelcawit\;r Damping Ring
chicane
3GeV S-band NC e 5GeV L+S band _/_\._./
drive linac 1 P | NC e+ linac
energy e+ dump
C— . compressor
%‘%eﬁ | N\ “yande dump
v AMD (FC) “solenoid
- 1.05km
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Positron rotating target

Photon /
collimator Pre-accelerator &
e e e (pol. upgrade) (125-400 MeV) / <~ Energy
|l (500 MeV) : Target SCRF booster ! comp. RF
B ; @' ~a Flux concentrator (0:4:5 Gev) /,

<——spin rotation
solenoid

150-250 GeV _ \ -

SC helical undulator

photon
dump

Capture RF

(125MeV) g0

P 150-250 GeV
e- beam to BDS

Cooling/Seal water/magnetic  Radiation/ magnetic water/magnetic fluid
fluid levitation
radius 250 500 160
weight kg) 65* 50* 17
Tangential velocitym/s) 5 100 160
rotation (rpm) 200 2,000 10,000

Beam heat load(kW) 12 2 90
Vacuum pressurePa) 106 106 104

*Theweightdepends on the design of the disk part and the material

It will be possible to achieve reliability in higgpeed rotation, high vacuum amaoling. (by using the
experience®f past existingargets).
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ILC preparation plan/activity
QdzNRB LISFY L[/ LINBLBONE ONBVR2NILIFY & a9

https:// www.e-jade.eu/sites/sites_custom/site -e

jade/content/e49893/665922/e73204llL—EIPP.EJADE.VZ.12.20180703.p|if USA

USJapan Joint Research thCCostReductionfrom
3 THE EURDFEAN ILC PREFARATION FLAN VKTFF) FY 2017.
: -Highfield / high efficiency cavity treatmefENAL)

Grant Agreement No: 48478 -Reducingorice of niobium materials
E-JADE

Europe-Japan Acoslerator Development Exchange Programma
Hertgon 2020 / Meris Stlodowska-Caris Resanrch snd Innovstion S Exchangs (RISE}

REPORT

THE EUROPEAN

INTERNATIONAL LINEAR COLLIDER c
PREPARATION PLAN KEK ILCaction plan

(EIPP) https://www.kek.jp/en/newsroom/KEKLC_ActionPlan_AddenduBEN%20%281%29.pdf

Issued on 2016-1-6

Addendum issued on 2018-1-14

KekicacionPan  jssued onjJan. 2016.
EEE-LC Acion Flan Borking Oroup Addendurﬂ issued On Jan.2018.

The Internafional Linear Collider (ILC) is a next-generation energy fontier electron—positron
collider It will reach a center-of-mass energy of 500 GeV in the first stage, and can be upgraded to an
energy to | TeV in the future. It mms to precisely measure the properties of the Higgs particle and Top
quark, discover new particles and phenomena, and search for new physics beyond the Standard Model of
elementary particle physics

1. Introduction

The worldwide high-energy physics community has recognized importance of the ILC, and
established the Clobal Design Effort (GDE) in 2005 under the supervision of the Internationd Commuittee
for Future Accelerators (ICFA). The GDE has advanced the design and technicd development of the ILC
within the international framework. In June 2013, GDE published its progress in the [LC Technical Design
Report (ILC-TDR), this report included accelerator design, technology construction costs, and the
human-resource requirements necessary to realize the ILC. The ICFA established the Linear Collider
Collaboration (LCC) under the supervision of the Linear Collider Board in February 2013 to oversee the
detailed ILC accelerator design and engineering

Based on discussions forits future plan, the Japan Association of High Energy Physicists proposed to
host and to realize the ILC as a global projectin October 2012, In May 2013, the Ministry of Education,
Culture, Sports, Science and Technology of Japan (MEXT) asked the Sdence Council of Japan (3CJI) to
study the ILC project fom a scientific viewpoint. In September 2013, the 3CJ produced a “Report on the
International Linear Collider Project”. In May 2014, MEXT established the ILC Advisory Panel (ILC-AF),
and has been studying issues pointed out by the SCJ. In June 2015, MEXT ILC-AP produced a report,
“Summary of the International Linear Collider (ILC) Adwisory Panel’s Discussions to Date”. Based on this
report, further action has been taken to establish a new working group to werify the human resource and 46
training plan necessary to realize the ILC




Accelerator preparation phase R&Ds
KEK ILC action pla

Sharlng

Designparametepptimization LCC-ILC centered =1 2
Massproductionandquality control
Superconductingmaterial, cavity properties (electric TTC* collaboration(Global network)

field, resonanceharacteristics) - R&D collaborationto reducecosts(JRA US)
SRF Hub-lab functioning - KEK-STF* (JP*¥) ~2:1
Systemperformancestabilization - E-XFEL* operation(EU**)

(Stabilization of the performanceand maintenance - LCLS-1I* constructionUS**)
includinginternationakransporiof CM )

Minimizing the beamsizeanddemonstratingtability
Beam handling (DR, RTML, BDS, BD)*
Acceleratorelements e+ Undulatordriven (polarization) or an electron
- Positronsource(e+) driven system (backup), heat balance of the dump,

Nanobeam ATF Collaboration ~1:1

JapaiiEurope collaboration (KEK, DESY, JPcentered

- Beamdump cooling, safety CERN)
Bas_lc FlEm _by SERHIMEE MEEE! S, Chgreeilin Collaboration between KEK and candidate JPcentered
CFS design,drawings,survey,assessment o
sitesin Japan
common technical Safety(radiation,high-pressuregas,etc) Internationalstandarcandharmonization JPcentered
support Communication and network Global networking

Shareand cooperationbetweenILC prelab

andparticipatinginstitutions JPcentered

Generalaffairs,finace,int. relations public relations

Administration A yministrative support for ILC pre-lab

* TTCTesla Technology Collaboration,
STFSuperconducting RF Test Facility
EXFEL:European Xay Free Electron Las€CLSI: LinacCoherent Light Source I
DR:Damping Ring, RTML: Return to Mainac(beam line) BDSBeam Delivery System, BD: Beam Dump
CECivil engineeringCF Conventional Facility



THE EUROPEAN INTERNATIONAL LINEAR COI
PREPARATION PLAN (EIPP)

July 2, 2018
Preparation Plan for European Participation
in the International Linear Collider
Towards a European Contribution to the ILC o THE EUROFEAN ILC PREPARATION FLAN "
E-JADE —
Authors: Philip Bambade (LAL Orsay) Crant Aresmast Ho: 1847
Philip Burrows (Ouxford) -
Angglas Faus-Golfe (IFIC-Valencia and LAL) Europe-Jepen m.;.r.Em ;]"ﬁﬂim.n,. Prograsine
Erian Fuster {DESY} Hariton 2020 ) Maris & turis ™ Stadl g8 [RISE)
Andrea Jeremie (LAPP Annecy)
Benno List (DESY)
Olivier Napoly (CEA-Saclay) THE EUROPEAN
Thomas Schérner-Sadenius (DESY) INTERNATIONAL LINEAR COLLIDER
Marcel Stanitzki (DESY) P“EPAR:;TFE" PLAN
Steinar Stapnes (CERN) { )
Nick Walker (DESY)
Hans Weise (DESY) Content

Executive Summary .

1 Introduction .

2 Past European contributions to the ILC and current activities within Europe
3 Preparation phase for the ILC construction 2019-2022 .

4 European in-kind contribution to the ILC construction.

5 Possible involvement forms of Europe .

6 References

7 Glossary
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Item/topic

ILC related collaborative works

Brief description

!
w
o
8
=
=
ke

Germany DESY

Time line

Cavity fabrication including forming and EBW technology, 2017-18
Cavity surface process: High-Q &—G with N-infusion to be demonstrated with
statics, using High-G cavities available (# > 10) and fundamental surface v v | 2017-18

SCRF research
Power input-coupler: plug compatible coupler with new ceramic window 2017-19
requiring no-coating
Tuner: Cost-effective tuner wy lever-arm tuner design v 2017-19
Cavity-string assembly: clean robotic-work for QA/QC. v 2017-15

. Design study: optimum layout, emergency/failure mode analysis, He

Cryogenics —esIgn Studly: op oy gency/ Y 2017-18
inventory, and cryogenics safety management.

HLRF Klystron: high-efficiency in both RF power and solenoid using HTS 2017- (longer)

CES Civil engineering and layout optimization, including Tunnel Optimization Tool 2017-18
(TOT) development, and general safety management.
18 MW main beam dump: design study and R&D to seek for an optimum and

Beam dump . , . ) 2017- (longer)
reliable system including robotic work

Positron source | Targetry simulation through undulator driven approach v | 2017-19

Rad. safety

Radiation safety and control reflected to the tunnel/wall design

2017 — (longer)
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The MEXT advisory panel and SCJ on ILC

Science Council of Jap:s
May, 2013 http://www.scj.go.jp/en/index.html

MEXT J- - SCJ
Sep., 2013
bolgnmll\lsgllog%% i%rve_/ Report on the International Linear Collideroject
y ( ) http://www.scj.go.jp/ja/info/kohyo/pdf/Report_on_ILC Exective
1) WW Researchrend (FY#) Summary.pdf

2) TechnologyssueqFY15)

[ FNBS LyidQf A cU
4) Risk/safety issues (FY17).-1 ILCAdV. Panel
Organizedrom 2014to 2018

Physics TDRValidation HumanResource Organization&
WG WG WG Manage WG
Organized Organized Organized O_rganlzed
in 2015-16 in 2017

in 201415 &2018 in 201415 &2018



The SCJ committee

July, 2018

for ILC250

> SCJ

MEXT [

Dec., 2018

http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-24-k273en.pdf

Commissioned Surve

by NRI (20147)

ILC advisory panel report (in English) is available from
I/ http://www.mext.go.jp/component/b_menu/shingi/tous

1) WWResearchrend (FY#)
2) TechnologyissuegFY15)
3) [FNBS LyGQt
4) Risk/safety issues (FY17)

hin/__icsFiles/afieldfile/2018/09/20/1409220 2 1.pdf

Reviewcommittee for ILC250]

= ILCAdv. Panel
Organizedrom 2014to 2018

Physics TDRValidation = HumanResource Organization&
WG WG WG Manage WG
Organized Organized Organized Organied

in 201415 &2018 in 201415 &2018 in 2015 -16 in 2017

Tasks of the committee

A Theacademic significancaf the ILC,
importance of the ILC itne elementary
particlephysics

A Importance of the ILC in thehole
academic research

A Significance of the ILG Japan

A Preparation status for the ILC, budget
and human resourcesecessary for
construction and operation

|
Subcommittee

1Tec

3 Eco

Tasks of the subcommittee

hnicafeasibilityof largefacilities

2 Costevaluation

nomic rippleffect

4 Environmentahssessment

IAS Program on High Energy Physics 2019 52




The SCJ report and KEK statement

A The report is available at
http:// www.sc|.go.|p/ja/info/kohyo/pdf/kohye24-k273.pdf
(full report in Japanese)

http:// www.scj.go.|p/ja/info/kohyo/pdf/kohye24-k273-en.pdf
(Executive summary in English)

A KEK released a message to clarify our stand point on December 19, 2018.

https://www.kek.|p/ja/newsroom/2018/12/19/1700/
Alsostatementswerereleased fronthe Tohokuarea and Diet members.

AYoYy aSyid 2dzi G4KS Y9Y &adlrdasSyYySyid I yR

https:// www?2.kek.|p/ilc/file/SCJ_report_clarification _181221.pdf

This was also covered by Néwsline

http://newsline.linearcollider.org



http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-24-k273.pdf
http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-24-k273-en.pdf
https://www.kek.jp/ja/newsroom/2018/12/19/1700/

