ILCIER DT H A -
R&DDIRNAEEZFZTNDEDY

BT BEFISY—DHELES
)T ATA T —DEF

JILCDFERL

e ADE: ]
fn B
2013.10.3

MERFREFEBEERNEES
TIVATAT7H5S

2013/10/3 Shoureikai Yokoya



Collider (Eze 2! mnszse) D FE R

y E?EEQIZ%’C%%’E\“ E—LIR)LE—

BIDRIRILFT—E,, DEFRIE

Ecu =V (mc®)E

« E—LRETZEEIETSE

y



RYDEBEF-IFEFITAFT—

o IXUIDEZERINEEFIE
1964 (2752 A0rsay T
FREERZ IR LT=AdA
v BB F1E 65cm.,
Eqcy = 0.5GeV

s TDRZHDT O
FJAF—ERINT-

2013/10/3 Shoureikai Yokoya



Evolution of Electron-Positron Colliders
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Evolution of Proton/Antiproton Colliders
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 LEP (Large Electron-Positron Collider)
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Stanford Linear Accelerator




Linear Collider @) Technical Challenge
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°The issue is the event rate

) '/area 0)
-

N particles

Number of events/sec = Lo
N2
L = fcollision?

For Gaussian beams nbN2

L= f'rep

X K
4moyoy

Colliders demand small beams

area S
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S-band Linac

High Energy Accelerators Research Organization (KEK)
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AR E—L\/ \TA—~A (baseline, 5Hz)

U IR EE# 5Hz e KFEIZIVAUR 10 mm
INLABT=Y/NFE 1312 - EEIIVAVR 35 nm
INOFBHT-YRIFE 2x10710 « FEERKFE—LHAX 474nm
INVFTHIBR 554 ns - FHELAEBEE—LYAX 5.9nm
INTFE 0.3 mm

Beam Pulse Structure (Low Power)

1312 bunches
-

0.73ms

1312 bunches

L

-
200ms
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Main Linac

* Key area of ILC
— && 11km X 2 (E,,=500GeV)
— JAXLTIEEEDE 2/3 (P RILIA)
o HERITE (MNEZE R D BEAGER) TOHERETEZE
— MNEAE F1 35MV/m
— BJEE 35-20% = 28MV/m LL EDEFAE=ZFAND
— QO > 0.8x10%° at 35MV/m
— B >90% 2B O REMAUEET)
o EBELRFFD T MNEGES 31.5MV/m
— Accept the range +/- 20%
— Q0 > 1xx1019 at 31.5MV/m




Global Cavity Gradient Results - Asia
Vertlcal Test Results of 0- cell Cav1ty for STF Phase-2
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KEK data, Y. Yamamoto et al.,
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BT DINZE B ECDFRET

2nd pass yield - established vendors, standard process

# 28 MV/m yield B >35 MV/m yield

z

yield [%¢]
s

! ] '/'.f%’a”’)i

94 % at > 28 MV/m,

Lo INALT=ZE RO
:\‘? S & ;’:? /-Lg e
;‘ § § § 37.1 MV/m
test date (Hcavities) v

A. Yamamoto, May2013, ECFA13 reached (2012)
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- EAT{EHE . .
Repaired at Tested at Year
(EP/ MT/ LG)
j =  Thaa ” ) ; - . . -
S e L il WL T KEK 16 27
L “' A S J L‘ 5 . = T ’
' ,

1L

KEK (LG) 2009
MHI-14 KEK (LG) KEK 13 37 2011
MHI-15-1  KEK (LG) KEK 23 33 2011
MHI-15-2  KEK (LG) KEK 29 36 2011
MHI-15-3  KEK (LG) KEK 18 36 2012
MHI-16 KEK (LG) KEK 21 34 2012
MHI-19 KEK (LG) KEK 26 37 2012
HIT-2 KEK (LG) KEK 35 41 2012

)
s AR Blue: Repaired after the 1%t

cycle process
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Local grinder for surface repair

8 & S
2 oG

Defect removal test is under development using local grinder
_ _ ~115um depth pit in MHI-08 cavity
use of special mechanics — wos
and diamond powder sheet e N R ]
together with pure water, ~03mmizg | e e E——
in 9-cell cavity. P - v/

(3)#400, 12V: 70min

&

(2)#400, 12V:76min

(1)#400, 12V :58min

)R |

3os

MHI-08 cell #4 grinding example
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Plan of Cavity Pilot Plant

Prototype for the
future production
line

Main part is EBW
facility

Cost reduction

Need more
companies to join
EBW is the high
hurdle for initial
investment for
companies

EBW construction
in JFY2010

2013/10/3 Shoureikai Yokoya

Deep
drawing

trimming

30000

preliminary layout
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Invar rod clamping pin

2-phase He supply pipe

High-power
coupler (cold part)

) e 2K Li He tank
Tuner support rings
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SCRF Beam Acceleration Test

DESY: FLASH

« SRF-CM string + Beam,
— ACC7/PXFEL1 < 32 MV/m >

* 9 mA beam, 2009
« 800us, 4.5mA beam, 2012

KEK: STF

« S1-Global: complete, 2010
— Cauvity string : < 26 MV/m>

« Quantum Beam : 6.7 mA, 1 ms,
e CM1 & beam, 2014 ~2015

FNAL: NML/ASTA

« CM1 test complete
« CM2 operation, in 2013
« CM2 + Beam, 2013 ~ 2014

2013/10/3 Shoureikai Yokoya

PXFEL1

E,. [Miim]
B R E RS

[= TR T
|y .

Eacc,max [MV/m]

IH  LACTE NRCTY  4TI0E LTIEY LT ATNL AS1D

AYamamoto, Higgs Hunting 2013

30



S1-Global

* Main target
— Try average gradient >31.5MV/m
— Demonstration of plug-compatibility
— International collaboration

. T
- | i |
' 'H'.H&l_”_l N 147 40 ] 23 4 |” AT :E" 4 s peacsn l‘ T
N FMNAI = DESY - KEK | = <
‘l T SRR F'_ .'-\.I"' DR A O .-\.L"' " AR _'— R '-\.\‘i
Connection to e | Cryomodule-C .o R Cryomodule-A e s

2K cold box



S1-Global Assembly/Test with Global Effort

March, 2010 | June, 2010 ~

2013/10/3 Shoureikai Yokoya 32



FLASH layout

Diagnostics Accelerating Structures

: 5 Bunch Bunch

Compressor Compressor
5MeV 160 MeV 500 MeV 1200 MeV Bypass

315m

A

AYamamoto, Higgs Hunting 2013
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FLASH 9mA Studies: beam operation close to
cavity gradient limits (4.5mA/800us bunch trains)

Tailored cavity Loaded-Qs to cancel beam-
loading induced gradient tilts

Normalized cavity gradients during the beam pulse

=
o

Before correction (large tilts)

w

Normalized Gradient (%)
n o

N
o

100 200 300 400 500 600 700 800
Time from start of beam pulse (us)

o

Normalized cavity gradients during the beam pulse

“OS%pp

Normalized Gradient (%)

0 100 200 300 400 500 600 700 800
Time from start of beam pulse (us)

2013/10/3 Shoureikai Yokoya

Operation at 380MeV on ACC67
(13 cavities)

Red: quench limit
t] C-Ewu.y
Blue: operating gradient |

-'4 “1 I I T 3 I IR I =

.....

Gradient (MVim)

The limiting cavity is within 5% of quench

* Flattened individual gradients to <<1% p-p

e Several cavities within 10% of quench

* ‘Crash test’: very rapid recovery of 800us / 4.5mA
after beam trip

 Ramped up current from ~zero to 4.5mA with
ACC67 gradients approaching quench

e ‘Cavity gradient limiter’ to dynamically prevent
guenching without turning off the rf

AYamamoto, ECFA13, May-2013 34




9mA Studies: evaluating rf power overhead requirements
(4.5mA/800us bunch trains)

Notch applied to ACC67 Vector Sum setpoint
* Klystron high voltage was reduced from e !
108KV to 86.5KV so that the rf output - e
: : : 2 Ao N
just saturated during the fill B
. 3 315.5+
* The required beam-on power ended up . s |
being ~7% below saturation § 31451
314.+
\ 313.5 |||||||||!|||||||||!|||||||||!|||||||||I Ll
\ 900 . 1000 . 1100, 1200 . 1309 . 145C
Time (us)
kly.ButputBower Klystron Forward Power
14 ., .Filling
12 : beEd on \\
3 1 T s 8 .
%‘0.8 operation point(l g 9; 4
50'6 B 90.5.
20'4 | E 90._—l 4 g
02 Closer to beak -~ Response to step up is slower because the klystron
0 P \ .| cannot deliver the power demanded
0 5E+09 1E+10 15E+10 2E+10 25E+10 3E+10 os = o ! | ! ! , | !
Squarew.ﬂDAcarﬂjnput) 600 . 700 . 800. 900. TIr:;O(us) 1100. 1200. 1300. 1400.

2013/10/3 Shoureikai Yokoya A.Yamamoto, ECFA13, May'2013 35




FLASH 9mA Expt achievements: 2009-mid 2012

High beam power and long bunch-trains (Sept 2009)

Metric ILC Goal Achieved
Macro-pulse current 9mA 9m/l
Bunches per pulse 2400x 3nC (3MHz) 1800x 3n¢
2400 x 2n¢
Cavities operating at high gradients, 31.5MV/m +/-20% 4 cavities > 30MV/np
close to quench
Gradient operating margins (Feb 2012)
Metric ILC Goal Achieved
Cavity gradient flatness (all cavities 2% AV/V (800us, 5.8mA) <0.3% AV/V (800us, 4.5mA
in vector sum) (800us, 9mA) First tests of automation for Pk/Ql control
Gradient operating margin All cavities operating within Some cavities within ~5% of quench (800us
3% of quench limits 4.5mA

First tests of operations strategies for gradient!
close to quench

Energy Stability 0.1% rmsat 250GeV <0.15% p-p (0.4ms
<0.02% rms(5Hz
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Undulatori%

« #100GeVDEFE—LZEWHA (undulator) [Tk ViRITSE S L, #
10MeVDIESNZH T, CNEEMIZ Y T TRETAEEFZFEINT S,

o @ EDEeITTHL, BIEIKDEE) (Helical Undulator) %5 . RAE 9 588
FIARIEL. RIBEEFNFoND,

s .
— 2 -2 linear accelerator
O QO I
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eletron

— _0)73'%(:1:%@0)?('5’&?#’)
F - [BEFDEEHIIMILIZTELL
. i?"’%l‘”l EX oF (W ratuily s VA R
 undulatorlZDWTIX/MRIET AN TER, GEGE
BFDIRILT—IELLEZERBICHFERENDHBLGS
— 'Cﬁ)%)?ﬁ\ RABGEFNTEHELDF| EH TR




ILCDE%ET (undulatoriE)

« BEFIXRILF—>150GeV

Photon /
Clolllmatoé Pre-accelerator

ol. upgrade
(pol. upgrade) (125-400 MeV) /<~ Energy

aux. source 500 MeV) Target

l @ l Flux concentrator

SCRF booster
(0.4-5 GeV)

150-250 GeV |
e-bear —E = |
SC helical undulator photon
Capture RF T dump
(125 MeV)
e- dump
pp 150-250 GeV

* Undulator ® beam 08D
- FUFvoORIRICE
— Helical, superconductlng
— K& ~150m (R85 EF AL ELIZE~200m)
— K=0.92, A=1.15cm, (%f_ETB=0.86T)
beam aperture 5.85mm (E%)
. *EEI’JII?’SU D EERH
o [EEFRIYRIZIE. Flux Concentratorz L5
* 400MeVETIIEEEME
 Polarizationl&. ~30%. Photon collimatorZz{# Z & ~60%,

2013/9/17 ILC Yokoya

l { < spin rotation
solenoid
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s FRAUAEDHEH(EFEIm)Z,
2000rpm (#%3103FEE 100m/s) TEI T

e NIEXIMmsDEIDBDEFREZIHST=8
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3D View of Target Region
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Damping Ring

* Damping RingM 1% Z|
— 5z 5 1-FE (200ms. 10HZEERMDIZE 100ms) A1
EmittanceD/NELVE—LZEDLD
— 2N\F (R K$92600) = —BETEL 9B
« ANH=X L
— EHITIVAADINSUBRERER
— )40 5—RARIZKY
o IHIZFEHIZIVIAVRETIF,. D
- BEFRBZEERET S




Damping Ring Configuration

|~ 712m i

_—

\_wiggler RF \ Phase trombone

579 m

\ chicane \injection\extraction

2013/10/3 Shoureikai Yokoya
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AGT-EHL

o INUFEHZUN(131272625)

o RIIERTIEN\FREEEEA KLY (600~300ns)
s CNZEZEDFEFITRIT HICIE. —AN

2625 x 300ns x (3x108m/s) = 240km

D) BNE

LI=D>T. N\ FE iR T HRELTITE T 5
HLANIZINFT DO BEXFYH—TITO

X IH—DRINIT DRESEFRD DB,

D AfrI. ATFCORDTIZIXOK

bunch to be extracted next

kicker magnetic field
& position extracted already

Damping Ring Main Linac




Stripline Kicker
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EFETREN
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*F R
— E—L/N(TIZAnti-chamber ({AI1Z) %5
— E—L/N\ATHNEOER@ULE
— A JILEE—LINATIZEWTHIEEES (KEKBTHEA)
— E—L/INATHEIZEZEES (groove structure)
— BFZWET SEHE (Clearing Electrode)

BERE
d‘ d‘ o Water cooling tube bonded with high temp. epoxy
@ ()
. Tubular Heater Tubular Heater
nrotron radiation /N 5 o % @
syne ' g NEG § \\ NEG
7777777 —_— / I =
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I NEG
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ETFEIFLREH

« EFRMF—LIZKSKECESR-TA TOHME

* Gave recommendation for the mitigation method (table below)
— Arc and wiggler sections requires antichamber
— Full power in 3.2km ring needs aggressive mitigation plan

* No significant difference between 6.4km with 2600 bunches and
3.2km with 1300 bunches

EC Working Group Baseline Mitigation Recommendation

Drift* Dipole Wiggler Quadrupole*
M?;;:Iti;;en | TiN Coating G'Iricl)\loz:/(i:t\il:;h Clearing Electrodes TiN Coating
M?c?;:tl::i " \?\z:?dniﬂ;js Antechamber Antechamber

ECLOUD 10 (October 13, 2010, Cornell University)
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Damping Ring E— L/ N7

e [BEF)>Y TlL, CESR-TA teamDHEEIZL=-H VT

DELIHIZF S
« BEFEUNDALZEMIEXI)T AT

o BF')2 T TIL. Fll (Fast lon Instability) Mt 2 &+ E

=

“\-R23.00

|
"=
1MlE
i
4

(a) WIGGLER CHAMBER
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(b) ARC CHAMBER

[rap

=

(c) DIPOLE CHAMBER  (d) DRIFT CHAMBER
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RTML (Ring To Main Linac)

Damping Ring

CcoLL1
(400m) |
|

|

.l

|

e
/

LSkew . EMIT1
(27m) T

(27m)

Tuneup Dumps

Turnaround (220 kW each)
218
; = \ Return (13,600m)

|
|
| L
1 7 ] / )
Escalator
q_l T
Spin Rota!Of_/ \ \ # \ f M i et
(82m) l \ \ :'/ Linac Launch
(with SKEW2 atend) | | \ & ®leoom, "

n . \ (89m) (600m)
EMim2 | \ \
Q7m) \ _ BC2  BC2Ext. Pulsed Dump
\ (758m) ©  (63m) (220kwW)
BC1 BC1 Ext. |
(238m) " (©6OmMm) — 3.07

« BEIIT DMLYV IANDE—LDEIE

« AEUDMEIELE (spinZEE A RIMNS/KFEEAIZET , solenoid +
bend + solenoid)

 Feedforward

« NFEDEHE

c E—LDHFERAT
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Feedforward

Turn around ZFIFAL T, /\>F L& Dfeedforward MTE5,
Turn around [ZADERID/N\FHEZRTEL. HESTHE
F-EZITFHIET B,

LI BE) T OEREB LA vyh—DfluctuationDFE R %75
BT _EMTES,

-

Bunch Compressor

\\ \A<
B



P EFET (hour-glass) X

e RNR—AMYPERYITETLE, ERFENEXILHOT, luminosityhS EAVS 4R
Ly, BREE(E.

,B; >R 0z

* Luminosity Z L(FBAIZIE, NUFERCTHIE, IZVAVRAETTITAHT
ENLE,

—_—

depth of focus
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INTFEHE

+ BRATOWRIIREENT H=OIZNTFZEELT D,

o MMERZERESTADIEE

e Damping RingCOD FEH/\F KL 6mm, ZHF 300 um (2

EMET Do

2013/10/3 Shoureikai Yokoya

off-phase linac chicane

8
v

advance

52

accelerate —7/\
&3]
decelerate _A\/
N

delay =—»




BDS(Beam Delivery System) D §& ik

BDSDEZEN I EBMIZIIE —LZFEE LR TRKRSLH_ET
HEM., TNLSMNIZHDEEN A TS
Machine Protection System
RHE-RERAE—LAUT

O A—43

E—LEZMtz3 3> (beam energy, emittance, {F15)
Muon absorber

Crab cavity

Feedback system

FZEZDE — LW (beam energy, (@ 1H)

Main beam dump
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Transverse offset (

O

y Fast abort line B D S La yo u t
¥
i’
i ﬁiiilﬂlllljllﬂ iy T;ggf;gbwass ILC e- BDS (500 GeV cm)
2
f:::;‘;i':is& 1i AT TN |}'H_|u.n' L AL T rTy o Tl
e e T T T T T L L A I A
I detect off- . N . . .
erery , LMPS ... skew: cofrection ; .i‘....DQlﬂfl.ﬂle.tE!.r. B Hli Lio.. t_:@%;tgt_r_qn___:_ ........ J
‘I‘" emittance diagnostics fast N coliimation :
! : : I-cu:kers
1 S R T R
0 500 1000 :
Distance along tunnel (m) b Tast s :
5 L i i i i i i i i i i
2200 -2100 -2000 -1900 -1800 -1700 -1600 -1500 -1400 -1300 -1200
Z (m)
? [T ~beta _ _ _ !
IiiiHiHliiifiiiilmT | pmatch ' : ' : :
IO et L1115 H\{ ________________________ final i Bo _ar_lm_eternma
energy transf[:]rmer - \ primary|
_ colllmatmn HHJ“J”H {J i P dump
E oL T -_ IIIIIIII| 1] e
e : : EWETQF 1 ] |||||||||| L] EETRET
: SpectrmmetEr : : final : \ fast
. : : : sweepers
-1 —...........:L.............:............J: ............. E.............:L..dDubIet.a.éhe.r:g.y;....Ep..
; ; ; ; ; sqectmmeter;
-2
-1000 -800 -600 -400 =200 0 200
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B UNE

REOAMBHEENSES (5=0) TTOH A LET S,
p=p, PR FIIZD R TN TS,
p=po(1+8) MRLF (X, ABHEA DD L(1+0) HT-YIZE RN KD,
CNERIEF. s=0MB L EIFINTLNEh L, EZTORN—2E#IE
) -
(L5)2 Lé
B = Po = o |1
" Bo "\ Bo
e LI=A>TRIRENDHZIZ ) )
=" oL
o Lo

e ILCTIXL. By =0.4mm, L~6m,
O ~1/500.
Lf=h>T =30



Local Chromaticity Correction

« IBEDILCOEEZETTIL. dispersionBAE DL A THELMGFRIZ. 4B H L6
WHAZERTEE, TDGTRINEZET AiEZFEH-TLVS,

bend IP

HRlD e/ DAL, Final Doublet (B D2 D NAEBIEA) MNESHE
IREZHT ,

EBOCERHE DML, HRIOMA DI SR IEERT ZAMT
EHONTNS.

ZDARIEATR2 TIEAIN TS
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IR Region Layout

Second Cryostat Grouping

First Cryostat Grouping

SF1/
apo Y
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Final Doublet

* Final doublet
— Under study at BNL * QDO lJitter

— Simulation by White below

— Shows average, 10%, 90% CL

— Luminosity loss 1%
- jitter < 50nm rms

— Split QDO (2m) into 2 pieces
— Easier mechanical support
— Flexibility for low energy optics

4 5°K heat shield +
anti-solenoid LHe
. containment

Anti-solenoid,
the inner and
outer coils

Co-wound SDO
and OCO coils

% Nominal Luminosity

-
First extraction line
quad, QDEX1A (with
active shield coll)

End of 1.9°K
He-ll containment

2013/10/3 Shoureikai Yokoya
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Crab Crossing

« EER~Dbackgroundz 15
=8 . ILCTIX14 mrad DR =
BESO1T5

« ldmrad>>oc, /o, THH=HC
@iﬁfflilummosnyh\(i&/\z
E15<155

e ILCTCl&crab crossinglii78

e ? B %15“0)777 /l_]
0)’5!4 g nA%O)utF@{Eﬁ‘
=ULLY

G,/0

2
> For ILC, 2 cavities at 13.4m from IP, 3.9GHz
Operating w mode: f=3.90304GHz

Ocell SC cavities

0]

z
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IP Feedback

Bunch interval is long enough for
intra-train digital feedback

— Advantage of SC collider
Large disruption parameter
— Dy =25

[ -5 [
sl (Mo ms) Cftzet [micrors,

-> 0.8 1555 v 0.8 um

(April 16 2010)

12

o 147 m
10} | FB 0N piee 26 nom

FB OFF: jitter 14.7 nm
FB ON:

jitter 2.6 nm

FONT + IP-BPM

Jitter
comparison at
IP (simulation)

-.'9&',4 003 -002 -001 L+ 0.01 0.02 0.03 CC‘4
y offset fum]
PAC’11, NY, March N. Terunuma, KEK ATF Beam
30, 2011 Instrumentation Program

2013/10/3 Shoureikai Yokoya
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Test Facility : ATF and ATF2

38m

=+ -
- -

ATF2 IP  ATF2 Final Focus System Beam Diagnostics  Extraction Line

IPBSM (Shintake monitor) emittance meas. coupling dispersion
IP feedback (FONT) 4-OTRs,  corrections  corrections

wire scanners (4skew-Qs)

- . Pulse kicker
C-band BPMs ) \
S-band BPMs i ' S
+«——— electron beam g A
Damping Ring !
b 138.6m, RF=714MHz, Rep.=3.56Hz 1’5‘ h
T Y £x=bx10-5m-rad, £x=2nm
'*:, v £€y=2.6x108m-rad, £y=10pm
". ) ) . A
e s ey
Photocathode RF Gun 1.3GeV S-band Linac, 70m 4
M‘ - »a *e - - - . . . . e
RF=2,856MHz

2013/10/3 Shoureikai Yokoya T.Tauchi, ILC camp 2013

61



ATF2

ILCERIRINERRDI=_Fa7

| un]

— ILCERIL e F R

- EfER7Aao Ok (FE- AHM)
~ 5T R AV 1004 LL EDS N

E*?é : ‘
E—LYAX ~35nm,

E—LFILDDEFEI ~ # nm
MESEFNLLFF Commissioning

A

55555
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New hardware systems for ATF2

22 Quadrupoles, 5 Sextupoles, 3 Bends in downstream of QM16
(IHEP, China) (SLAC) (SLAC, IHEP)

All Q- and S-magnets have cavity-type beam position monitors(QBPM, 100nm).
(PAL,KNU, Korea, and SLAC, RHUL for electronics)

5+1 Wire Scanners,

Strip-line BPM 3+1 Screen Monltors Correctors for feedback
TREETEEIERAL

14 15 16 Wil HO V1D

re
nBPMs = HIO

g

=
; W1 H1 =
- Feradbuc:k.ﬁ
= *

F U RETaD
XA

%
T

XEMIN
JEJHZ
x0zd
Soacapecd X2MW
XIMIN
X0

Shintake Monitor ( beam size monitor, BSM with laser interferometer ):Tokyo univ.
MONALISA ( nanometer alignment monitor with laser interferometer ):Oxford univ.
Laserwire ( beam size monitor with laser beam for 1 um beam size, 3 axies):RHUL
IP intra-train feedback system with latency of less than 150ns (FONT):Oxford univ.
Ma%net movers for Beam Based Alignment (BBA):SLAC

013/10/3, eikal Yokoya
Hig vailable Power Supply (HA-PS) system for magnets:SLAC

63



IP Beam Size monitor (BSM)

Interferometer

(Tokyo U./KEK, SLAC, UK)

Compton Scattered
y-ray ﬂux -ray Detector

e

 Improvement FFTB BSM
— 1064nm=>532nm

— dynamic range:
35nm up to a few um Bean
— phase scanning mode

Interference
Fringes ~
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o ATF2CH#I65nmZEZERK
e B#(E37nm

Vertical Beam Size in nanometre
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1000

100

20

®—_ December 2010 Data

Feb.-June 2012 Data

...........................................................................................................................................................

Dec. ;201 2 Data

..............................................................................................

..................................................................

...........................................................................................................................................................

................................................................................................ nyT322<xy>ayT326ny
............... 2.10.8. de 30 d SUSSSRRUTUUSRORRRURRRIN: By 97 B = Yo NSRS
< g eg > <€ deg >

0 5 10

Tuning Knob Iteration Step
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ILC Units - Millions

Cost Breakdown by Area Systems

Main
Cost

Driver

Conventional Facilities

Components

2013/10/3 Shoureikai Yokoya
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500GeVE TMStaging Scenario(s)

500GeV operations ‘

start civil construction (\ /
. / / 7/ q_
ﬁ / / Main Linac BDS

O
&
b IP
civil construction + installation
500GeV operations .
(\ / phUES C,
\il ! & i ( /] I
BC ! /_ // Main Linac o BDS
& IP

Installation/upgrade shutdown
K\ / / / i

/| |/ i_
// Main Linac BDS

o

(@)
—
\\
_—

et
(%)
final installation/connection $ / IP
removal/relocation of BC Installation of addition
Removal of turnaround etc. magnets etc -
K\ / } Commissioning / operatjon at 1TeV C_
| ]/ I [
BC I Main Linac 0 BDS
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TeV Upgrade : From 500 to 1000 GeV

<26 km ?

(site length <52 km ?)
£ £
o <10.8 km ? 10.8 km - 2.2 km——>
i H L
C\ / ;_
— [/ —*i
g_ / / Main Linac g BDS
S 5 P
S Main Linac
S d central region
2 <Gcavity> =31.5 MV/m
G4 = 22.7 MV/m

(fill fact. =0.72)

Snowmass 2005 baseline recommendation
for TeV upgrade:

Geavity =36 MV/m =
km

(VT > 40 MV/m)

Based on use of
low-loss or re-
entrant cavity
shapes

2013/10/3 Shoureikai Yokoya N.Walker, granada 69



Conventional Facilities

* MR Linac b5~ )LEfTTE FER— LIHED TS

Actual Scale
Isometric View
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OB D %

Access Tunnel ex.

L
anh
Nd

=== Beam Tunnel excavation

Aroa—)L

Survey & Supports set-out
Electrical general services

Hall ex. Invert & Drainage Piping & Ventilation
= Shield Wall — Cabling
== BDS Tunnel excavation = Supports
== BDS Service Tunnel excavation == Machine installation
AH-4  AH-3 AH%-Z Ail \ AﬂHH AH+2 AH+3
RTMU e- Main Linac e-BDS e+BDS e+ Main Linac RTM
1.35knh) (11.19km) (3.33km) |(2.25km (11.07km) 1.35kn)
1
2 /
3
4
5
6
7
8
9
10




*|ILCSC/GDE/RD finished the

mandate at completion of
TDR

*New organization LCB/LCC is

taking over

Program Advisory

ILC #rHE 8

I»

ICFA

Chair; ????

FALC
Chair: [if] H % 5h

Committee

Linear Collider Board

Chair: EIE =5

Linear Collider Collaboration

Directorate

Regional Advisors

Director: L. Evans

Deputy (Physics)

MU

ILC

— Mike Harrison

- Deputy: R EF{ZF]
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CLIC
— S. Stapnes

Physics & Detectors
— AR
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