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Introduction A

Accelerator R&D: INERFITEIFH )

« Accelerator Baseline Design : IR EA R
. Detectors : BIEZR

- Energy Staging : TRILX—-7yvFT5L—FK

+ Schedule : R ¥a—)L

« Summary
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:'!_P ILC Technical Design Phase
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:lr  Important Energies in ILC
JLT LCITB [ FEELHELRILF—

R/

s Discovery of a 125 GeV Higgs has reinforced the importance of the ILC

Integrated Luminosity (ab-") ' K. Kawagoe
' (modified)

Physics confident (FE27/#138 ) :
- Higgs and Top Quark

New Physics beyond SM:

% Learn “everything” about H (125) & S o= = e "
< Probe dynamics of EWSB (REETTINZHER 2 REOYE)

«» Direct or indirect DM searches
% Evidence for BSM physics
+» Hints of a new mass scale

200 300 400 500 600
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.ln Requirements from Physics

1o YIEEERH > DEKR

® Basic requirements (EAXRER) :
® Luminosity : _[Ldt =500 fb-"in 4 years
® E_ 200 — 500 GeV, and the ability to scan
® E stability and precision: <0.1%
® Electron polarization: > 80%

® Extend-ability (TRILX—HEiEM)
® Energy upgrade: 500 - 1,000 GeV

5GeV e-, e+ Damping Ring (3.2km)

Bunch compression
e- ML

IP e- production
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. ILC TDR Layout
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Parameters Value

C.M. Energy 500 GeV

1.8 x103%4 cm2s-!

E+ source

Peak luminosity

-
......
-

Beam Rep. rate 5 Hz

Pulse duration 0.73 ms

2014.06.30

Average current

E gradient in
SCRF acc. cavity

ILC TDR Overview

5.8 mA (in pulse)

31.5 MV/m +/-20%
Q, = 1E10



:la Preface: ILC TDR Configuration
"o TDR DfERL

ILC Technical Design Report (Published, June, 2013]

https://www.linearcollider.org/ILC/Publications/Technical-Design-Report
— Vol. 1. Executive Summary
— Vol. 2. Physics
— Vol. 3, P1. Accelerator: R&D in the TD Phase
— Vol. 3, P2. Accelerator: Baseline Design
— Vol. 4. Detectors
— (+) From Design to Reality
TDR Supporting Documents

https://www.linearcollider.org/ILC/Publications/Technical-Design-Report
— Project Implementation Planning
— Cost Conversion Report

— Guide to the Cost Estimate

— List of signatures

—

—

—

.

Volume 1 - Executive
Summary

_ Download the pdf
(9.5 MB)
e i S

Volume 3 - Accelerator

Part I:

B R2D in the

ousn | Technical Design
Phase

Download the pdf
(91 MB)

Download the pdf
(66 MB)

Supporting documentation

e Project Implementation Planning
» Cost conversion report

e Guide to the cost estimate

o List of signatories

Volume 2 - Physics

_ Download the pdf (9.5 MB)
T

Volume 3 - Accelerator

Part Il:
Baseline Design

Download the pdf (72 MB)
N
A\

From Design to Reality

Download the
pdf (5.5 MB)
Visit the web site

ILC TDR Value Estimate and Schedule (confidential documents)

— V. 6.0, April 13, 2013.
Further details in ILC EDMS (confidential documents),
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:Ia ILC-TDR Vol. 3-1 Accelerator R&D
"o Vol. 3-1, ILC MEZRHiTBAH

1. Introduction

2. Superconducting RF (SCRF) technology
1. Cauvity field gradient

THE INTERNATIONAL LINEAR COLLIDER 2. Cavity system test: S1 Global } focused
3. Industrialization E-XFEL
TECHNICAL DESION REPOKT | VOLUME 3.1: ACCELERATOR R&D 4
5.

3. Beam Test Facilities

1. SCRF, Beam Acceleration: FLASH, STF, f d
. Nano-beam handling : ATF ocuse

2
3. E-cloud mitigation: CESR-TA
4. ...
5
4. Accelerator Systems R&D

5. Conventional Facilities and Siting Studies

6. Post-TDR R&D (to be briefly reported)
1. SCRF, ATF, ...

2014.06.30 8



Global Cooperation for Test Facilities
BRI L D INE S R ME RS

TTF/FLASH (DESY) ~1 GeV p——— —
ILC-like beam ILC RF unit STF (KEK) operation/construction

ILC-like Cryomodule test: S1-Gloabal

CesrTA (Cornell)
electron cloud
low emittance

- Cornell

B ATF & ATF2 (KEK) NML/ASTA facility
DA®DNE (INFN Frascati) ultra-low emittance ILC RF unit test
kicker development Final Focus optics, nano-beam || Full-CM Test,
electron cloud KEKB electron-cloud SRF beam acceleration, soon

2014.06.30 ILC TDR Overview 9



:l0 Technical Highlight in TD Phase
"o Bl ET R TORMARE - 1\ 1S514+

 SCRF Technology ({z& - E—LMNEET)

— Cavity: High Gradient R&D:

« 35 MV/m with 50% yield by 2010 , and 90% by 2012 (TDR)
« Manufacturing with cost effective design

— Cryomodule performance including HLRF, and LLRF

— Beam Acceleration
* 9mA: FLASH
e 1 ms: STF2 - Quantum Beam

2014.06.30 ILC TDR Overview 10



:]» Advantage of Superconducting RF

o

HIZERF Q6 -FlR

< Ultra-high (Q, =101°):
- small surface resistance - almost
zero power (heat) in cavity walls
- use relatively low-power microwave

source to ‘charge up’ cavity
(B EAREDE)

s Long beam pulses (~1 ms)
-> intra-pulse feedback
(WNILAFTOT7 4« —RNY O#HIH, 7)

% Larger aperture / smaller beam loss
- better beam quality with larger aperture -

lower wake-fields
(RXKAZ>2LE—AOR)

s Work necessary on engineering for:
- Cryomodule (thermal insultation)
- Cryogenics
(BHE)
- Gradient to be further improved

Luminosity:
RF efficiency RF power / beam current
}l/]P 4 5 Vertical
RF BS emittance
L X 21~ (tiny beams)
E., £,

2014.06.30

% Luminosity proportional to RF efficiency ILC
o (WX />T 4 FRFZRICLHI):

% for given total power (electricity bill !),
% ~160MW @ 500GeV

«» Capable of efficiently accelerating
high beam currents (KZER )

% Low impedance aids preservation of
high beam quality (low emittance) ( REE—LA)

- |deal for Linear Collider

ILC TDR Overview 11




1n Global Plan for SCRF R&D

o

Year

Phase

BIEEZRBEMAEIN LS

2008 2009 2010 2011 2012

TDP-2

Cavity Gradient ( £# )
test to reach 35 MV/m

- Yield 50% - Yield 90%

Cavity-string to reach
31.5 MV/m, with one-
cryomodule (A7 A4)

Global effort for string

assembly and test
(DESY, FNAL, INFN, KEK)

System Test with beam
acceleration (E—L4)

FLASH (DESY) , NML/ASTA (FNAL)
QB, STF2 (KEK)

Preparation for
Industrialization (1)

Production Technology R&D

Communication with
industry (¥ n#E:

15t Visit Vendors (2009), Organize Workshop (2010)
2nd visit and communication, Organize 2" workshop (2011)
374 communication and study contracted with selected vendors (2011-2012)

2014.06.30
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"’F Progress in 1.3 GHz Cavity Production

o 1.3 GHz BB R ARESROER
R e Capable Lab. Capable Industry
qualified
2006 10 1 2
DESY ACCEL, ZANON
2011 41 4 4
DESY, JLAB. FNAL, | RI, ZANON, AES, MHI,
KEK
2012 (45) 5 5
DESY, JLAB, FNAL, | RI, ZANON, AES, MHI,
KEK, Cornell Hitachi

- One Lab (2 vendor) in 2006, and 5 Lab (5 vendor) in 2012
may handle to fabricate 35 MV/m at Q= 8E9
-6FET, BMiEARETIMIEAN. (RESH ) 171,(2) > 5 #EAIC, .

2014.06.30 ILC TDR Overview 13



:la»  Progress in SCRF Cavity Gradient
ZRRE - RYEDR L

2nd pass yield - established vendors, standard process

o

¢ >28 MV/m yield W >35 MV/m yield

100 -+ a
80 + |
0 T
T 60+
) n
o] bl
540 1
20 -
LCWS 2012
0 I
N Q
N S 3 N
$ § $ &
g N v v
§ &
A% v

test date (#cavities)

ERHEREIEH/-20 %>HIE (FEXY ) ~10% @ L

2014.06.30
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OEE=I="

Production yield:
94 % at > 35+/-20%
(B2®D>90 % #ERK),

Average gradient:
37.1 MV/m

reached (2012)

14
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e — 388 7T

DESY: FLASH EEEMEE

% 1.25 GeV linac (TESLA-Like tech.)

s ILC-like bunch trains:

% 600 ms, 9 mA beam (2009); ¢ ILC E— AE,,.LO)%.E ’
800 ms 4.5 mA (2012)

s RF-cryomodule string with beam ->
PXFEL1 operational at FLASH

KEK: SRF Test Facility (STF/STF2)

Maximum gradient [MV/m]

40

Cryomodule System Test
ok QM)@@:U E— L IR SR A ER

- Vertical test
= Cryomodule

_32.5 MV/im

“ PXFEL1

.~ 32MV/im>

1C
’ II I
1 2

y — vertical test
/ z S1 Global Cryomodule at STF: = orvomodule et
% S1-Global: completed (2010) s “all ZZI I I || | I .
% Quantum Beam Accelerator (Inverse Lase{ — g I | II I II radiomt
Compton): 6.7mA,1ms ¢« ILCE— A/\)LZEO)%E & Cavity string: < 26MV/m>
< CM1 test with beam (2014 ~2015) II Il Il Il Il II Il Il
s STF-COI: Facility to demonstrate o e
CM assembly/test in near future :F:: B2 %G

40 T

)r N
P CM1 atNML Facility:

FNAL: NML (New Muon Lab) / ASTA
(Advanced Superconducting Test
Accelerator)

w
5}

®Last Vertical Test @ DESY
=Chechia
®Farmilab CM-1

F
Vg
l-

CM1:

15 4

~ 25MV/m>

[T —

s CM1 test complete
s CM2 operation (2013)
s CM2 with beam (soon)
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Cavity #



