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ILC (TDR)

Detectors

Accelerator tunnel

e+, e- =7y
Energy : 250GeV + 250GeV
ﬁ Length : 11km + 11km

# of DRFS Klystron: 7280 total

Slide by H. Hayano # of Cryomodules : 1680 total
# of Cavities : 14560 total



1 klystron(800kW) is connected to two cavities,
13 klystrons are powered by 1 DC-HV
and 1 modulation anode PS.

Slide by H. Hayano

center space for cryomodule transportation
and human passage

6 DRFS Klystrons for 12 cavities 6
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position sensor

waveguide Lo coax lransilion

roon temperature window

wWarn vacuum punping part t _A/ \’rj

Gext tuning
actuatar F&mu;w“
Z = 50 Ohm

bias wvoltage
feedthrough

isolating Kapten foil
Qext tuning rod

roos temperature
isolating wvacuum flange

cold window

Slide by H. Hayano
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yield [%]

Updated, March, 2011

RDRTIE., BLERZ T AN IEEE>35MV/mTI0%DHEFY (Vield) EREL TL S,

Electropolished 9-cell cavities

JLab/DESY/KEK (combined) up-to-second successful test of
| WALCPG 1.0ct2000 MAAFE.Jan2010 SLCWS Bejng 23Mar2010  OTDP Rew5 20.Jun2010  MALCPG 20 Mar2011 |
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max gradient [MV/m] Plot courtesy

A. Yamamoto, SRF-110725 Advances in ILC-SRF Camille Ginsburg of FNAL
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ILCO=EAEIZRITT

- HRDBEEE R ESH
— Research Instruments (IHACCEL) and Zanon in Europe

— AES, Niowave, Roak, PAVAC in Americas
— MHI, Hitachi, Toshib, and others in Asia

-__

~ 110 3years < ~ 1 cavity / week
XFEL ~760 2 years 380/yr : ~ 1.9 cavities /day
> =24 - 0.95 cavities /day/vendor
Project X ~360 4-5 years 72/yr: 1.8 cavity / week
ILC
1 %X model ~17,000 6 years ~2800/yr = 14 cavities /day
6 Xt model ~17,000 6 years ~ 470/yr = 2.2 cavities /day/vendor

(3 regions x 2)

EEIZIE, BRIt ANFEEL TS,
9%t %Fits model— > 1.5 cavities / day/vendor




ILC Project Managers D ILCEEN &R &1t EH
(and further plan)

Date Company Place Technical sbject
1 2/8 Hitachi Tokyo (JP) Cavity/Cryomodule
2 2/8 Toshiba Yokohana (JP) Cavity/Cryomodule, Magnet
3 2/9 MHI Kobe (JP) Cavity / (Cryomodule)
4 2/9 Tokyo-Denkai Tokyo (JP) Material (Nb)
5 2/18 OTIC NingXia (CN) Material (Nb, NbTi, Ti)
6 3/3 (Zanon) mtg at INFN Verona (IT) Cavity/(Cryomodule)
7 3/4 RI Koeln (DE) Cavity (Cryomodule)
8 3/14, (4/8)  AES Medford, NY (US) Cavity (Cryomodule)
9 3/15, (4/7) Niowave Lansing, Ml (US) Cavity/ (Cryomodule)
10 4/6 PAVAC Vancouver (CA) Cavity, EBW-machine
11 4/25 ATl Wah-Chang Albany, OR (US) Material (Nb, Nb-Ti, Ti)
12 4/27 Plansee Ruette (AS) Material (Nb, Nb-Ti, Ti)
13 5/24 SDMS Sr. Romans (FR) Cavity, Vessel, joint
14 7/6 Heraeus Hanau (DE) Material (Nb, Nb-Ti, Ti)

Factor 2 -3 fE D RREHL AR [ R RB7E < it BT RE Slide by A. Yamamoto 15




SCRF Procurement/Manufacturing Model

MR DHEE ILC Host-Lab

REE?

Ve == = o
l . £ . >
i Technical Cogrdination !
: L -~ for -Cor ~< ,
Regional @ = RV Regional

Hub-Lab: Hub-Lab:

E, & ...

Regional
Hub-Lab:
D

Regional
Hub-Lab:
B

Regional Hub-Lab:

C: responsible to
Hosting System Test and
Gradient Performance

Regional hub-laboratories responsible
to regional procurements to be open for
any world-wide industry participation

: Technical
coordination link

=P - procurement link

110809, A. Yamamoto ILC-SCRF-Global-Effort 16



I EURO-XFEL project in DESY USSR (i1t

Accelerator technology - collaborative effort

Industrial study module assembly (M6 Superferric magnet E
done, M8 autumn 2007) (CIEMAT)
BPM (Saclay) .]-
2 more cryostats
(TTF3/INFN) delivered [ B Integrated HOM

absorber

—:l-r-_'_ -'.' . T = . L -:_ id . - .-_ 1-‘ - -.: - = Tr “—: ;
E
Length quantized n-A/2 (possibility of ERL)
1256 mm
o s i 1036-mm

- | 1154 mm |
e ‘_r power
A= coup

IYIYIVIVIVIVTV| V| W

rf pick HDJ:.: TTF3-type coupler
up coupler

Tuner w/piezo

(Saclay) I B -

Industrialization

O - LLRF development _ launched (Orsay)
Industrialization in (collab. Warsaw/Lodz) _- t
preparation —

R. Brinkmann, DESY SI=11°
£ Bikman ESY ILc&IF (X B Ltechnology & veunnoLrz

E GEMEINSCHAFT
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RI: 380 cavities / 2 year _ .
Zanon: 380 cavities / 2 year EURO-XFEL in production

Total 760 cavities / 2 year

DESY

DESY Germany

DESY takes care of installation / dismounting of cavities into / from test insert

Transport to CEA in transport boxes as well
TTC Meeting, Milano, February 28 to March
3,2011
Hans Weise, DESY
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Courtesy: P. Lubrun (CERN), 15t WS, 2010

CERN'’s Experience from LHC Cryostating and Test

i Bringing industry to the laboratory
| Cryostat assembly by industry on CERN site

_.'..-'- o —

. i

i bl .lh.-*l =
- ¥ ' e
gt B

r_.
N

Y — g, =

Producing in-house with industrial method
Cryogenic magnet test station at CERN

110809, A. Yamamoto ILC-SCRF-Global-Effort 21



Project X Linac Configuration at FNAL

- Front End Linac
ProjectX 325 MHz 0-10 MeV

000 kW 8GeV Lina I Kiysiron (JPARC 2.5 MW)

18 RT Cavities = RFQ

31 Klystrons (2 types)

453 SC Cavities 325 MHz 10-120 MeV
57 Cryomodules 2 Klystrons (JPARC 2.5 MW)
31 Single Spoke Resonarors | Cavites | Cryomedule

3 Criomodules
2.5 MW JPARC
Klystron

325 MHz 0.12-0.42 GeV
4 Kivsirons (JPARC 2.5 MWV}
42 Triple Spoke Resonators
7 Cryomodules

Muld-Laviry Fanour
Phase and Amplinsde Canrul

TSR | TSR [ TSR | TSR | TSR

i Chrvibes-5 qquaids | Cryommedule

1300 MHz 1.3-8.0 GeV

19 Kivstrons (ILC 10 MW MBK)

[ 1300 MHz  0.42-1.3 GeV 1300 MHz LINAC
304 ILC-tdenical Caviries

4 Klvsirons (ILC 10 MW MBK)
36 Squeezed Cavirles { (=0.81)
:ILE!1LG|:LC !I.El: ILL!LEI:ILC ELC I:nLI’JlLL::LC Ellci
I8 ILC-like Cryvomodules
:I.C il.c I: ILCELCI:ILC !LC I:ILGEILC::W EILC I:ILG!ILC::W EII.C |:ILC!LG|:I.C !LC I: ILC!LCI:ILC !LC I:ILG!ILC::W EII.C |

360 CaVitieS —_— 7 Cryemodules
Figure IT1-3 : Layout and component counts for the initial Project X linac configuration




Cryomodule activities at FNAL

& FNAL S1 global
Cavities @ KEK




Jefferson Lab Technology and Engineering Development Facility Project (TEDF)
Presented by C. Reece at TTC( March 2011)

SRF Facilities in chemistry, cavity

TEDF Project treatments, and
support areas

TEDF Summer 2010

Advanced Conceptual Design 4/1/09 ii
d &
i
Cavity and
cryomodule
cryo/RF testing Cleanroom |
! TEDF Feb 2011
| 1
. f
: H
~ Cryomodule ca;ian

Only the VTA and Cryo-module Test Facility will be unchanged!

T N Stat | Finigh i Fri0 FY 11 Fri2
o8 Ariviiy e Date | Date !  Ee e [ 1 F Tl i T i
FU4 | FO1 FO2 FOJ | FOS FOY(FOZ FO3 | FO4 | FO1|FO2|FO3|F

]

13 TEDF Schedule C

1 |Early StartFinish ;

15 £.3.1.1 CiviliSite & Earty Procurements | 33110 &30 [ :

16 6.3.1.2 TED Building Construction BMMD G301 I P

17 £.3.1.3 TL Addition Construction Bano @G0t | | N

18 £.3.1.4 TL Renovation 10311 QEEM2

19
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15,000

15,000

STF (Superconducting RF Test Facility)

Main Entrance
control room Vertical Tm.... e
STF building
e [T = = J U;_t.hl 5 1
""""I = - II*IM.
 Liquid He system \
_ Cryoganlcs & Klystrﬂnl . | g
quuid He Tank 2 mvm“ o
iu.lnml access hole Serubber —
B BT g 3
Cavity Inspection | Cryomodule afsamhly Ij:“ I3
1 -

tunnel und&rground ™

-— 1,000 - 10,000 /

/

ZERDAN) T HAILT




S1-Global

Demonstration of average gradient 31.5MV/m cryomodule by international collaboration
Realization of ILC Plug-compatibility concept

Module-C : INFN Cryostat + 2 FNAL cavities + 2 DESY cavities
Module-A : STF short cryostat + 4 KEK TESLA-style cavities
power distribution : 2 SLAC VTO + STF waveguides

Assembly: Jan 2010 - May 2010
Operation: June 2010 - February 2011

(b)
DESY

AT = = AN

Cryvomodule-C

A A A A A A A ST AT AT A A VA A AT AT A A AT 3 A AT A A AT AT AT TE P A A A S D A A B A ) A A I A A

33t 82 i34y a8 | e s an 13, ah a1 V3ar. 08 vaur e 1347, 08 et 85188
138,70 Voo \ ooy 5 40 [ e




Finish Cryomodule assembly, start cryomodule cool-down

S1-Global Cryomodule :




7/ Cavities combined operation

7 cavities: Frequency was tuned to MHI-09 and ACC011 was not used -> Max. 26 MV/m
7 cavities: to ACC011 MHI-09 was not used -> Max. 25MV/m

T I L] L) L] L) I L Ly Ly Ll I Ll L) Ll L) Ll ave' Eacc

- Q:Quench g™ VT30 MV/m

£ [ _C:Coupler| B | |7 cav:26 MVim
2.nf W B
X : :
g [ - ..... _,:
Q : B C.
o] - -
W 5

10 ¢ _____ i

AES004ACC011/2108 Z109 MHI-0 MHI-07

FNAL ™ DESY HI-08 ek

Coupler vacuum trouble happened during test at MHI-05 29




(VA ol V4

© MHI-012
(O MHI-013

© MHI-014
A MHI-015
X MHI-016
© MHI-017

MHI-018~022 [ZDW\TIE2011# A SR ENIBLHER i e
I 2" pass Yield
e S1-Global II'

40.7MV/m
32.2MV/m

36.6MV/m
28.5MV/m
21.3MV/m
38.4MV/m

STF 5L D RHE

for capture cryomodule
for capture cryomodule (contamination)

for CM-1 ILC cryomodule
for CM-1 ILC cryomodule (imited by defect)

for CM-1 ILC cryomodule (imited by defect)
for CM-1 ILC cryomodule

[ ] B ] i ]

P |

Performance before assey: average 30MV/m >35MV/m : 55% +/-9% Yield
Each cavity performance after assey: average 27MV/m
7 cavity vector-sum operation: 26MV/m

30



Slide by Hayano

KEKDFHLLZERE SR

e — |
SST EBOCAM KS-110 — G150KM AMADA digital-survo-press SDE1522 MORI VKL-253
Chamber (Stainless Steel chamber) 150t, 50stroke/min, 225mmstroke Vertical CNC lathe

]

= Tape-cut Ceremony on
July 13,2011
for

EBW operation start. Chemi-r00m31
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HOM antenna
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Slide by Hayano

KEK-MHI
Plant Simulation study using CFF housing area (53m x 30m)
oy | F_l
= . e o = — st B
£ n . S _ e e T
| [ EBW I .II l EBW 1 .II e i | | e
1 1 u Lol CP ! H EEd rrent D
‘ I o i :: ez ‘ il [ | 'sca
A L Lo —— ™ Ees)
i ." sron ‘ Pregrmm recept|0|n
’ i "~ stock : ’ L T % __E]_ ______ l;] femnd [
‘ [ (R 0 T S R — — = S = S S SRS E S ST e e i
] il EBVHEaEE ml ol
i o i (BrixIzn) & ﬂ: T8 L ' m i
b ] £ L = I o (Unx452) _r i »
,._le‘_ﬂ Ht I:T:F_ e JF_ _ }:T ection|ERTHImIndys part_s_de'_' ry 3 J
Ve S '_E.'__. R Ry e e ST acketed cavity
+ 7 1nenfy =
s _ 3 2 2 OB & E [==]
i [ M D o T {| Stock arear=T]
. E ﬂ /) . E—E—— 3 OF OB OB @ [ ==
Sulk Ep " anneal Fupdg machine & B B L =
u ke ' ! 5 | | ]
'J Kﬂl | I - I g LS
N B {E}g&:!:g(w-‘m-&) IH U/ A I‘;—@J k |_] ﬂ & |- i Ex{;g IFRAE/ZFRART
: — ? lemitty mts. | . .
s | @2 _ ﬂ i i ACpower area
T8 g |l spectibh  Jacket
= I o = =4 e = ] =]
00 3000 | 8000 | )00 5000 = [j
Assuming Nb plates for cell, fabricated Max. production rate will be ~530 cavities/year, ~2650
end-group parts are input, ities for 5
200 working days/year, 2 shifts/day with cavities tor oyears. .

30 people times 2 shifts

Assuming that final treatment and vertical test will be done in other place.
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ILCAOAXRAER (RDR 2007)

500 1 ILC Unit ~ 1 US dollar(2007) ~ 117 Yen
4,000
= 3,500 7 MLO):X"%@% Conventional Facilities
= CENEE
£ 2500
L
5 2000 Machine total: 6,618 Million ILC Units —
Q 500 Detector: 460 — 560 Million ILC Units
- ~10 % of machine cost
1,000
500 H H
Main RTML e+ BDS Common Exp Hall e-
Linac Source Source

SB2009 Tl #VEV TV T ERARZEZF ZIZL. FURILE2EDNLIRIZT B L,
MEYKBEERET E B Z LI=#ER . 13% DR MIEZEIT o=,
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Summary (1/2)

BIZEZROEEZ (T ANERE (535MV/m) DEHBFEY BiE0%IZxiL . I]
T DR BT L5 T D LAL. B AR GRS LB LEY
AL, BEIZ90% :illit,fl,\é

TROEEEH

XFEL: 7605 /24

Project X: 3605 /5%

ILC: 170005 /6% #TEVNDEEES =S, BEHRIX6ELRLY,

&1Z, Multi-vendor model Z{REJ 4L, &L E | actor 2 - 3 DIRIEHLIR
TILCICHIE TE Do ERRICIEBECHERTL (T 9 B FEL TS,

L ERIX. factor 2-3 FREE DRIENLRIX I REL AT BE,

Hub-laboratories D 5%+ BRI LR AL E,

EU: DESY + Saclay + CERN ..., EULUSATIE. SB7EMIZBEICILCO B EE I
USA: FNAL +Jlab .... %t ity TE HHub-laboratories Z>TLV%,
Asia : KEK .... ‘ AsialZE VTl . KEKASHub-lab. &7 718
I<. EUXUSATi A DEZ R ENLETHY.
RIEDHETEREZEDH TS,



Summary (2/2)

ILCEB{ZEMail Linac® B 288514 8E(X31.5 MV/mTdHh b, B AR T20105F
(24Tt N 1=S1-Globalid E% (DESYZE R 2 &, FNALZE R 2 &, KEKZER4H) T
EELERE = 26MV/M(ZER7 8 DFH) ZERLT-,

ILCDARNZE. $959%H main linacDIARXRTEH B, Main linacDFTEXETH
HBIGEEROEENRBFLYRYVIZITAAMNDNILCESRIZHBUVWTEE,
KEKIZEWT, ZRDEEIXMEIROAENBERITEITHTHS,

ILC GDE project managers [CKAHEEZRIAXNDREE
—2009%F 21T o1& ETERET (SB2009) (kA X MEEFH o =B kX KE
LV £2REL T, ILCINERS £ (A TROR TIRHELE-EBRFERICEDREL
/O 0HBb,
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