&

ILC-PIPIZE T3
IEFDIFEL-EEREE

(H;F)

IHA B (KEK)

FAEILC [T HAFR VI ROAV D EY G - REEEE =
2017-5-23



ILCHNERS - BIREMERZER AT LDEERE

==X iv2 R—25(y | RF—=U4
(TDR) (FREte)
HEIRILT— GeV 500 250
(e+/e-ITRIJLF—) (250+250) (125+125)
E—LIEE x1034 cm2s1 1.8 1.8
BUIRL Hz 5 5 Hz
NILAE ms 0.73 0.73
INILRAETR (1) mA 5.8 5.8
BiE A (F15) MV/m 31.5 31.5
Qfie e10 1 1
ZE 2R ~ 18,000 ~ 9000
Main Linac (e+ & e-) 14,742 x 1.1 ~6901x1.1
Booster, DR, BC, etc. 1,282 x 1.1 1,282 x 1.1
DSAAETD1—ILE 1,855 950
Main Linac (e+ & e-) 1,701 796
Booster, DR, BC, etc. 154 154
DSA XA ~ 412 ~211
Main Linac (e+ & e-) 378 177
Booster, DR, BC, etc. ~34 ~34
SEH B S . 6~7 5~6




BIEENMEZER - EEICHETHERFE

EiR- SISO TRENCRBRETESIE

— BHIBIZEWTNTHRARA (FEHERK) ALY BRAFLICE DR EICEK
HEE., RERFAEMIICE DL

NTRRAR(RIZERE)DEF:

- MRFER-EERVHBREREICEE

- FEGME(BEHOER. £IRFHQ) F) ERICERE

TEDET:

- EFFHREAFLICIEELZEL. HgTEo AL,

- EAREEEHRRUOE@EICED<KEE (build-to-print) ICTE{E

- —MRHIGIRAEEICHITDERBRE GFHE, SV, R, EXEERSE) FTZ
SIEELEHLET D,

- EXRICEEDHKRIEEREEZRDHEEL,
HRRA-EEZDH N (A=~ F—2vT)
- WIRARNBZN(NE) T, TERMARZEITL. SUERINTRALIZ{T o7z LT, &£XIZ
BRI T D ENKYDERD R VEBADH AN KNG/ A= F—2v T,
— BENTHRRFHN, — BRI REERRNZHL . RICERA DR ERIR M ZIT
s v AR SRR 3



ILC SRF {2 X ZZ D EFE - BRRIR R

DESY, INFN FNAL/ANL
IHEP, PKU
OCD TRIUMF () () N\ O Cornell
CERN CORNS & O
CEA- CNRS O KEK SLAC JLAB

IUAC, RRCAT

America(s) Collab.

A. Yamamoto, 17/05/19



ILC SCRF EFE D EEFEICRT S2EARANGTEZA
ILC (EFF) W ZRFh

g rElaenasa Ty
| NTHREFREORE |
2 iz bt T N Eiaiiielale ’ \‘\ & Hh 15
INT KRR * INTHRZRFR

/ World-wide
' Industry responsible to
\ ‘Build-to-Print’

) manufacturing

K Hhis;
INTHRZERT

K Hhis;
INTHRZERT

HAEZ H Bl - NTHER O\ o
B\ BEIZ BT BROE, 837, RER.  FNTHRRFRREY Y
EFEEICET MREIZEE
i It R @ > o

 RERDIRESAY

A. Yamamoto, 17/05/19 5



HBIGEMERER. 9544 FTD1—)L(cM) OELETO—

e

Purchasing Material : #1 %2 57 &=
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Manufacturing Cavity : 10 T

Processing Surface: 5= & 411
| |
Assembling LHe-Tank : #8431 T

U

Qualifying Cavity, 100 % : |4 52 5T

Cavity String Assembly : % & 2= 5 #H i1

Cryomodule Assembly:: CM #83T

Qualifying CMs, 33 + 5 %: CM 4% AE T4
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Revised ILC Project Implementation Plan
July 2015, Revision C

. Executive Summary

. Governance

. Funding Models

. Project Management

. Host Responsibilities

. Siting Issues

. In-Kind Contribution Models

. Introduction and General Principles
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Linac Components

. Industrialisation and Mass Production of the SCRF

|

10. Project Schedule
11. Intellectual Property

12. Interface between ILC Laboratory & the Detectors

13. Transitional arrangements

A. Yamamoto, 17/05/19
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9. Industrialization and Mass Production of
the SCRF Linac Components

Introduction

9.1 A project the size of the ILC will rely heavily on industry to provide cosi-effective
production of large-volume components. The primary challenge and the curment
focus of the GDE activities is the construction of the SCRF linacs — a significant cost
driver. The ILC will require the manufacture of approximately 16,000 1.3-GHz nine-
cell niobium resonators (cavities) assembled into some 1,700 cryomodules. The
SCRF cavily is a high-tech state-of-the-ari component, requinng careful preparation
and assembly of the subcomponents (deep-drawn half cells) using electron-beam
welding, application of carefully controlied chemical polishing technigques, high-
pressure rinsing and baking, all in clean or semi-clean room environments. The
assembly of the complete cavities into the cryomodules likewise requires clean-room
environments and adherence to well defined procedures. Much of the last decade of
R&D infio SCRF technology has been in refining these procedures and transfermng
the technology to industry, with a goal to reproducibly produce high-performance
cavities (~35 MV/m with a Qg of =8x10%) in a cost-effective manner.

A. Yamamoto, 17/05/19
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Mass Production Model
based on Experiences from LHC and European XFEL

92 When considering mass produciion of such high-technology components, much
can be leami from the experience of the LHC dipole manufacture and the cumment
production of ~80 SCRFEF cryomodules (~640 cavities) for the European XFEL. The
XFEL currenily represents the largest deployment of the technology and is being
constructed by a European consortium of laboratories and indusirial parners. In
pariicular iwo vendors are responsible for the compleie assembly and surface
preparation of the cavities and three vendors are responsible for supplying the
semi-finished niobium and nicbium-titanium material. The expecied peak production
rate for the XFEL requires the cavity vendors to supply four cavities per week. By
comparison, the ILC will require a total rate of ~8 cavities per day for a production
pernod of 6 years. Fortunately this indusirial capacity now exists globally given the
development of qualified cavity vendors during the GDE Technical Design Phase. A
model of five vendors each providing an average of 20% of the total required over
Six years represents a modest and achievable extrapolation to the XFEL production
rate.

A. Yamamoto, 17/05/19 17



Courtesy, H. Weise

European XFEL: BBIZESAFvIDER

Progress: 1.3 GHz / 23.6 MV/m
800+4 SRF hnEkZe;f[

. 100+3 75 Fa)L (CM

2013: Construction started 9344 EZ2I)L (CM)

2016: E- XFEL Linac completion
2017: E-XFEL beam start

Note : ~ 1/10 scale to ILC-ML

A. Yamamoto, 17/05/19
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O. Napoly

Cryomodule Delivery

© EXFELIZHITHCMDABA I THRS P

2016:

2014 25 modules

24 modules

- XM-E .
XM-3
Juz /M B

IIIIIII

mmmmmmmmmmmmmmmmmmmmmmmm

:::::::::::

Figure: delivery of cryomodules, from XM1 to XM100

- 100 modules delivered to DESY so far (incl™@ XM-3, XM-2, XM-1).
« In 2015, one cryomodule was delivered every 4 days, 52 in total.

- The Cold Linac includes also two pre-series cryomodules: XM-2 and XM-1

« The shipment of XM100 is scheduled in 27 July 2016

C&a :
- 5 July 2016 TTC Meeting, Saclay 10
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Courtesy, D. Reschke , N. Walker, C. Pagani

European XFEL: SRF Z2;fRT$RE
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XFEL Gradient Performance: Cryomodule v.s. Cavity

Couresy, O. Napoly

Average gradient gain (MT-VT, MV/m) for individual cavity RF distributio
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Degradation mitigated through critical efforts during the 100 European XFEL
cryomodule assembly. No-degradation achieved.



EXFEL IZ&[+5. DESY, LAL-Orsay , CEA-Sacly 7 T74—

Examples of realization in Europe

Cavity Test
(DESY-AMTF)

Input Coupler test
(LAL-Orsay)

Cryomodule Assembly
(Saclay)

Cryomodule test
(DESY-AMTE)

A. Yamamoto, 17/05/19
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CEA-Saclay IZH T B ZER-CM AL TI7) T4—

Cea Cryomodule assembly at CEA-Saclay
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XFEL: AMTF Hall - XATB
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Cryomodule Testing
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