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Progress in SC “Big” Acc. Projects

Accelerator Energy B F|eId Operation
(proton) [GeV] Technology

Fermilab Tevatron 2 x 900 1983-2011
DESY HERA 820 ) 1990-2007
BNL RHIC 2x100 ) 2000 -

CERN LHC 2 x 7,000 : 2009 -

TRISTAN 5 (0.5) 1986-1995
LEP 5 (0.5) 1989-2000
CEBAF 7 (1.3) 1995~
KEKB 5(0.5) 1999~2007
EXFEL* 24 (1.3) construction

Project-X* ~20 (1.3) Plan

ILC* 31.5 (1.3) Plan
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FNAL SSC DESY Uus CERN

0.9 20 0.82 0.1/anm 7

1 14 1 0.5 4.5

1 (p*p-) 2 (ptp) 1 (e+p) 2 (ptp) & p+p-

4.4 6.6 4.7 3.5 8.36

74) 205 91 12 220

38 25 37.5 40 28

774 7986 422 288 2x1232
(676)

4.5 4.4 4.5 4.5 1.9

1985 Canceled 1990 2000 (2007)
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LHC Superconducting Magnets

R 25
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~LHC at CERN"="" 3%
= B 14-0

8.3 T, #1,200 &

LHC DIPOLE : STANDARD CROSS-SECTION

ILC Summer School - SCRF

ALIGNMENT TARGET

— MAIN QUADRIPOLE BUS-BARS

HEAT EXCHANGER PIPE

SUPERINSULATION

SUPERCONDUCTING COILS

BEAM PIPE

VACUUM VESSEL

BEAM SCREEN

AUXILIARY BUS-BARS

SHRINKING CYLINDER / HE I-VESSEL

THERMAL SHIELD (55 to 75K)

NON-MAGNETIC COLLARS

IRON YOKE (COLD MASS, 1.9K)

DIPOLE BUS-BARS

SUPPORT POST
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CERN/LHC1#12E 5 FH U §84%%

G= T/m, L=6.37m
Aperture = 70 mm
Higher Order Multipoles

Beam Heating: 5 ~10 W/m

ATLAS\
Low-B

Quadrupoles

Innei Trip’et Inner Triplet

A. Yamamoto, 130721 ILC Summer School - SCRF 22
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KEK—-Fermilab Collaboration
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motD DL Dy (Fi)

s —XOHRERS+-1/2dx T, RAFMEE :
@Y = 0) iX

By= By, + By,
)= (1/2) *py - (x +1/2dx)-J + (1/2) -p, - (x-1/2dx - (-
J

G S S | ==) constant
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I (¢) = I, cos (n¢)

By (r,0) =- (py/28) - 1, (r/a)™

n=1: dipole
n = 2: quadrupole
n = 3. sextupole
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BIRD DL DS (5)

Dipole1 (¢)=1,cos

n=3
Sextupole

n =2 n==~o

Quad. 12th pole
A. Yamamoto, 130721 ILC Summer School - SCRF
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I = cos 30 Sextupole) DS
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Coil Size and Deviation

a) Coil Size

Size [ Lm]
2

— Inner Coil
—— Quter Coil

Relative coil size controlled: in a level of 20 um
A. Yamamoto, 130721 ILC Summer School - SCRF 30



Superconductor Advanced s

toward High Field Magnets

L. Rossi

[

R
N}U3Sn
l ,

Nb-Ti. 1.9 K

Maximal Jg for "4t " || Compiled

entire LHC NbTi 1.5 [from ASC"02
strand production (— - and ICMC'03
) CERN-T. Boutboul papers (J.
07, f(’rm’ (--) =5T Parrell OI-

drter from Bouthoul oy

YBCO: Parallel to tape
plane, 4.2 K
=== =YBCO: Perpendicular to

tape plane, 4.2 K
s ) 212 Round wire, 4.2 K

e==me Nb3Sn: High Energy
Physics, 4.2 K
2= Nb-Ti (LHC) 1.9 K

gt al. M1+19, IEEE-

TASCU0)

10 15 25
Applied Field (T)




Courtesy:
For Higher Energy

Eucard 2 ( Lucio Rossi, CERN Edms No. 1152224)

Dipole Field for Hadron Collider Nb,Sn Nb.Sn

148T || 12.8T 113T
HE-LHC

¥ ()

Nb,Sn

hb-Ti

™
=
o
=
b
L
=
@
b

e &0
- Sy % (Inna)
7 | . '

| 5P5 & Main Ring [resistve)

-
Gers tems 1ems = overall_urs =400 A/mm=@ 20 T

SO

Tevatron _d:'i”[,.
‘-’.;- 1

-

High Energy LHC: 2x16.5 TeV beams

Twin aperture dipole, 20T, 15 m long, bore
spacing 300 mm, iron diameter 800 mm

A. Yamamoto, 130721 ILC Summer School - SCRF




TRV

m [LC 2% B 5 I E 80
m R B ER ZE ] H Ay 0D B 2
l 4 f R~ 0D %t_.rji

A. Yamamoto, 130721 ILC Summer School - SCRF



IEzF DER & BTN

Hadron Colliders

e*e Colliders

TEVATRON
(Fermiab)

® LEP

G o LEF
100 GeV (SLAC) (CERN)
TRISTAN

e — — — —

PETRA __ PEP
(DESY) (SLAC)

CESR (Cornell)

VEPP IV (Novosibirsk)
@ /SPEAR Il

OO sPEAR __ DORIS . VEPP NI
(SLAC) (DESY) (Novosibirsk)

B
B
c
w
é
3
B
3
5
(&)
g
%
c
O
5]

ADONE

)| 7 hn%ss

(PRIN-STAN VEPP Il ACO
(Stanford) — (Novosibirsk) — (France)

198 0 1990
Year of First Physics

A. Yamamoto, 130721 ILC Summer School - SCRF 34



Prof. Y. Kojima led
the pioneer work
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MBS INEZERZEEE L
BT RV FX—RF RS

FTTE INEzs4 TRNVFX— | INEES. Bk ERR
[GeV] [MV/m, (GHz)]

KEK  TRISTAN 2 x 30 5 (0.5) 1986-1995
CERN LEP 2x 105 5 (0.5) 1989-2000

JLab CEBAF 6> 12 5~12 (1.3) 1995~ (FEEx )
DESY EXFEL 14 24 (1.8) TR
ILC 2 x 250 31.5 (1.3) 21
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'-,"‘: SCRF Industrialization required

|
C.M. Energy 500 GeV
Peak luminosity 1.5 x10%* cm2s't
Beam Rep. rate S Hz
Pulse duration 0.73 ms
Average current 5.8 MA (in pulse)

~  Beambipel LHeRanklT HOMRoupler?
B

Two-phas selHel® @ ,ﬁ;,
Av. field gradient 31.5 MV/m +/-20% Pl = r— =

# 9-cell cavity 16024 (x 1.1) D m T
# cryomodule 1,855
# Klystron ~400

A. Yamamoto, 130721 ILC Summer School - SCRF 38
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IHEZRICH T AMRES EBEENA (I:ERZER)

A. Yamamoto, 130721

Enter Exit

N

time
Freq =~ 1 GHz

ILC Summer School - SCRF
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Comparison of ILC w/ CLIC

| __nc | CLIC

Centre—of—-mass energy 500 GeV (to 1 TeV) 3 TeV (first, at 500

Total luminosity (cm2s-!) 2.0(1.5)- 1034 5.9(2.0)- 1034
Total site length (km) 31 48. 3
Loaded accel. gradient (MV/m) 31.5 (33) 100 (80)

Main linac techno. &RF frequency Super—Conduct @ 1.3 Normal—-Conduct @12GHz
GHz

Beam power/beam (MW) 10 14

Bunch charge (10%*%/") 20 3.72

Bunch separation (ns) 396 0.5

Beam pulse duration (ms) 960 0. 156

Repetition rate (Hz) 5 (4) 50

Hor. /vert. norm. emitt (1076/10° 10/40 0.66/20

Hor. /vert. IP beam size (nm) 639/5. 3 40 / 1

Beamstrahlung photon/electron 1.3 2.2
Wall plug to beam transfer eff 6. 8%

Total power consumption (MW) 415

A. Yamamoto, 130721 ILC Summer School - SCRF




Year

07 2008 2009 2010

ﬁase
avity Gradient in v.

test to reach 35 MV/m

fL'E Global Plan for SCRF R&D

2011 2012

TDP-2

= Yield 50% > Yield 90%

Cavity-string to reach
31.5 MV/m, with one-
cryomodule

Global effort for string

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

We are here

System Test with beam
acceleration

QB, STF2 (KEK)

FLASH (DESY) , NML/ASTA (FNAL)

Preparation for
Industrialization

Production Technology R

Communication with
industry:

15t Visit Vendors (2009), Organize Workshop (2010)

2"d visit and communication, Organize 2" workshop (2011)

3'Y communication and study contracted with selected vendors (2011-2012)

A. Yamamoto, 130721

ILC Summer School - SCRF
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R&D Efforts Required

m Fabrication:
= Forming and welding (EBW)

m Surface Process:

= Chemical etching
m Electro-polishing

= Cleaning

m Ethanol, Detergent, Micro-EP
m High pressure water rinsing

m Inspection/Tests/Repai§™

= Optical Inspection (warm)
= Thermometry (cold)

A. Yamamoto, 130721 ILC Summer School - SCRF 43




Why Field Gradient Limited in SC
Cavity ?

Crirront Mmainryr ronecennce
- A1 1 ol 1 G lllujv. \ W B W 4 |-

m Field Emission

= due to high electric field
m around “Iris”

= Quench

= caused by surface heating
from dark current, or

= magnetic field penetration.
m around “Equator”

m Contamination
= during assembly

A. Yamamoto, 130721 ILC Summer School - -'-



Cavity Shape Design

Invectinated

v Bt

TABLE II. CAVITY SHAPES STUDIED FOR THE IL.C.
Parameter TESLA LL/IS RE . T E S LA

Iris aperture (mm) 72 6] | LOWGI’ E'peak

Eea/Eacc 1.98 2.36/2.02

B, a/E,.. (mT/(MV/m)) 415 361556 3. = Lower risk of
Char. shunt impedance: R/Q (2) 114 134/138 fleld em|SS|On

Geometric factor: G () 271 284/285

G xR/Q (R x Q x 10°) 3.08 3.80/3.93 ] LL/IS’ RE
= Lower B-peak

= Potential to
reach higher
gradient

A Yamamio] 130f8hy-1oss, IS: I¢idrshagse; RE:: re-entrant 45



A New High Resolution, Optical Inspection System

~600um beads %
on Nb cavity ‘

perpendicular illumination _ _ . N \\
by LED & half mirror tilted sheet illumination \
by Electro-Luminescence X
EL EL

| i |
white LED O'=>/ half mirror

mirro\ tamera \

A UCHTEEE) SR Ivasita Stk 86% and Hayano (KEK) etal.




Consistent with Thermal Measurement at FNAL

AESOO01 #3 cell 169deg

31 Test Results

EBW seam
ILC-AESO1 -Qvs E
Tested 11/7-8/"[)7Q <—spot(a)@168deg
1.0E+11 ——
= spot(b)@169deg
1.0E+10 > - e 8
to Equator
and #2 cell Tmm

AES001 #3 cell 181deg

EBW seam

\spot

—

to Equator
and #2 cell Tmm

aes01 11-08-07-10-52-59

ONOOHEWN -

Weld prep

Temperature - 2K, Kelvin

Welding

Weld prep

0.8 0.85 0.9
Transmitted Power, A.U.



Local Grinding Technology

A. Yamamoto,
LINAC12,120911 Status of ILC 48
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The Path to High Performance

9-cell fabrication
(EBW)

Optical inspection
(inner surface)

Light etching
(BCP)

'100-120um EP

—

Cleaning

Light EP
(20-30um)

Ethanol/
detergent rinse

I

- 1stHPR

Initial assembly
(clean room)

—

Final HPR

—_—

Final assembly

(clean room)

(in situ) ‘

Assembly of
LHe tank

cold low-power

deg C }

RF test
(vertical test)

70% vyield

| - SCRF
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The Path to High Performance

Mechanical

surface repair
L

9-cell fabrication

] |
'Optical inspection
| (inner surface) ‘

(EBW)

]

sub-mm surface
defects

equator weld
(critical)

<20 MV/m

v

—_—

Light etching
(BCP)

—

100-120um EP

Cleaning

e

Light EP

|
90% vyield

(20-30um)

Ethanol/
detergent rinse

—_—

1st HPR

—_—

Initial assembly
(clean room)

—

Final HPR

_r'

Final assembly

(clean room)

i (in situ) -

Assembly of
LHe tank

2nd Pass

Field emission

14 1
cold low-power
RF test

| (vertical test) Thermal
' breakdown
(quench)
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e

Progress Integrated in Cavity Gradient Yield
Updated, April., 24, 2012

Electropolished 9-cell cavities Camille Ginsburg of FNAL
/KEK (combined) up-to-second successful test of
cavities from established vendors

s ALCPG 1.0ct.2008 = AAP B.Jan.2010 = LCWS Beijing 28.Mar.2010 OTDP Rev.5 30.Jun. 2010
s ALCPG 20.Mar.2011 u LCWS Granada 29.Sep.2011 n KILC Daegu 24.Apr.2012
100

90 ¢

80 !

S— |(|.|,e;!.01,‘_:_—§_— TDP-2 Goal
i | !
T

35 MV/m usable >

70 |
< 1
%' 50 i Being
< 50! saturated
) 40

30 |

20 :

10 !

0 !

>10 >15 >20 >25 >30 >35 >40
max gradient [MV/m]
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ilr Global Cavity Gradient Results - EU

o

only final EP ¢ AC115, test 2: EP A AC117,test 5: EP |
1.00E+11 = AC125, test 1: EP ®AC122,test 11| @ o antance
x AC126, test 2: EP+HPR X Z139, test 2: EF P
A AC150, Test 1: EP +AC124, test 1:
Qo oy ﬁ. 0AC127, test 1: EP 027137, test1: EP
® © xq<¥%
féoo % ° o Xﬁﬁfﬁg%ﬁé 2 o m,
X X >|_<+O>K ® XE m T 4 A.. =
1.00E+10 = of % |
BD ¥V J
+
\l, 80 (f® BD gy (e
FE (bd)
PR ¢
R I low Q after processing event
-Z130, Z131, Z132 (Zanon) not included !
-AC120 (prep.) notincluded ; - Z144 (bad antenna) not included
100E+09 | I | I | | | |
0 2 10 18 20 s 30 35 40 45
MVim

DESY data, D. Reschke et al., SRF2009, TUPPOO51.
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e Giobal Cavity Gradient Results

1.

1011

- Americas

1 " " T Y i T 1
16 cavities procéssed and tested at JLab since July §1,---2003 ---------------------------------
Fabrication: 10 by ACCEURI, 6 by AES O - A1 - Zlacios
9 out of 16 exceed ILC vertical test spec after 1st-pass proc.é { @ acceptance
13 out of 16 exceeded ILC vertical test spec up to 2nd-pass proc. :
; : : @

.ﬂ: =0‘0‘0‘0:’ * e
‘.......i. #;‘*E*. ..5_.-...-..-..-‘ ............................
i_\_’t?ﬁfgg_gb :ﬁtﬂ L
%> .j-%‘d; i_-azﬁigu
\\.‘._ ._g.:;..

A11: 2nd pass (+USC+HPR), RF power limit
. A12: 2nd pass (+EP+120Cx48hr), quench limit
~ A13: 1st pass, FE limit N

A14: 1st pass, RF power limit : :
~--A15: 1st pass (limited by one defect in cell #3),quench--limit---------ooeeeoene e N FREEEEEEEEEE

A16: 2nd pass (+EP + 120Cx48hr), quench limit : :

""RIM8: 2nd pass (+EP + 120Cx48hr),RF power limit

RI19: 2nd pass (+HPR), quench limit

" RI27: 1st pass, Mote: 1.8 K data shown,guench limit ~—— """""""""""""""""" """"""""

RI28: 2nd pass (+HPR),quench limit
"~ * Note: RI27 1st pass at 2K 41 MV/m, cable limit

AESS5: 1st pass (limited by one defect in cell #3), quench limit
AES6: 2Znd pass (+800Cx2hr+EP+120Cx48hr), quench limit

AEST: 1st pass, administrative limit

AESS8: 1st pass, administrative limit

AES9: 2nd pass (+EP+120Cx48hr), quench limit

AES10: 1st pass, quench limit

* Note: AES6 quench limited 14 MV/m by same defect area in

cell #5 in 1st pass processing and testing i ;

operation

e RITE - 2umo

=l RIS - 22jun10
RIZT - Gsept10

- RIZE - 180010

[} AESS - 2Tmar0g

¥ | ES4 -1 0

F

L ]

0 10 20 30 40

50

Eacc [MV/m] RLGeng190ct10

JLAB data, R.L. Geng et al., IPAC2011, MOPC111.
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ilr Global Cavity Gradient Results - Asia

,ll

1.0E+11

1.0E+10

0y

1.0E+09

1.0E+08

Vertlcal Test Results of 0- cell Cav1ty for STF Phase-2

————————————————————————————————————————————————————————————————————————————

® acceptance

® operation

_____________________

_____________________

_____________________

I D

_____________________

_____________________

_____________________

OMHI#12 (2010/12/8)
OMHI#13 (2010/11/25)

ANMHI#1S (2011/3/3)
OMHI#16 (2012/1/19)
AMHI#17 (2011/6/2)
OMHI#18 (2012/2/16)
© MHI#19 (2012/3/1)
OMHI#20 (2012/3/15)
OMHI#21 (2012/4/12)
OMHI#22 (2012/5/10)

____________________________________________

____________________________________________

D S L S

____________________________________________

————————————————————————————————————————————

____________________________________________

————————————————————————————————————————————

————————————————————————————————————————————

—
th

10

20

CICC

15

KEK data, Y. Yamamoto et al.,

A. Yamamoto, 130721

ILC Summer School

25
[MV/m]

IPAC2012, WEPPCO13.
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'-"": Progress in SCRF Cavity Gradient

2nd pass yield - established vendors, standard process

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

! 1
80
[ 4 T
Eﬁn
2 ! : Production yield:
94 % at > 28 MV/m,
. Lw';s o Average gradient:
N $ & g 37.1 MV/m
§ $ § §
"éd test date (#cavities) ¥ reached (2012)

A. Yamamoto, 130721 ILC Summer School - SCRF 55



) Progress in cooperation of

IL Laboratories and Industry
yeer - wsheel caniies Capable Lab. Capable Industry
qualified
2006 10 1 2
DESY ACCEL, ZANON
2011 41 4 4
DESY, JLAB, FNAL, KEK RIl, ZANON, AES, MHI,
2012 (45) 5 5
DESY, JLAB, FNAL, KEK, Rl, ZANON, AES, MHI,
Cornell Hitachi

 Progress in EXFEL (800 cavity construction as of 2012/10):

(courtesy by D. Reschke: the 2" EP at DESY)
— RI: 4 reference cavities with Eacc > 28 MV/m, (~ 39 MV/m max.)
— Zanon: 3 reference cavities with Eacc > 30 MV/m ( ~ 35 MV/m max.)

A. Yamamoto, 130721 ILC Summer School - SCRF 56



Courtesy: G. Ciovati, R. Geng

Progress in Accelerating Gradient,
L-band, 3 =1 Cavities

Accelerating gradient, L-Band 3=1 cavities

60

T @ Single-cell . .
i g. Low Loss, G C|Ovat|
= Multi-cell Reentrant.

20 ‘; 3% Project spec. Tchiro IPAC’13
i THYB201

A
o

E
-
= 30
o
3
L

b
=

-
o

Data is courtesy af
R Geng, JLab

0 i . . . . T T T T T
1973 1980 1985 1990 1995 2000 2005 2010 2015

Year

* E,.=50MV/mis yet to be achieved mn “low B multi-cell cavities

» Average gradient specification of current and future projects is ~20 MV/m

T Thomas Jefferson National Accelerator Facilit .
Jjeffergon Lab , @ &PHA

A. Yamamoto, 130721 ILC Summer School - SCRF




#ﬁ‘fﬁﬁhﬂ ::ll_llétl_ﬁlss = w TR0 E

: CEBAF: CW SRF Linac
- XFEL & ILC: Pulsed SRF Linac

. . ILC 1 TeV Upgrade
Bjorn Wiik ‘ Very High Gradient R&D

R&D needed

PXFEL1
module

TDR by 2012

Eacc[MV/m]

CEBAF 12 GeV Upgra(

Under constructi
design goal

Under constructi
modul

design goal 4 GeV physics run 6 GeV physic

| A vsmesin wovs

1975 1985 1990 1995 2000 2010 2015

Year ITRP Recommendation R-GENG8mar201
» Continued progress in SRF gradient : breakthrough of 45 MV/m in l1-cell, 60 MV/m record; 45 MV/m in
9——cell

e GDE began in 2005: produce a design for ILC and coordinate worldwide R&D efforts
e New SRF Test Facilities in operation: STF at KEK and NML at Fermilab
« Upgrade of CEBAF to 12 GeV underway at Jefferson Lab (80 cavities)

A. Yamamoto, 130721 ILC Summer School - SCRF




Cooperation of ILC host- and hub-laboratories

",I": with worldwide industry (proposed)

Regional
Hub-Lab:

Regional
Hub-Lab:
E, & ...

World-wide
Industry responsible to
‘Build-to-Print’

manufacturing

Regional
Hub-Lab:

Regional
Hub-Lab:

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

A. Yamamoto, 130721 ILC Summer School - SCRF 59



SIFETAEHRESADEE

,',"‘: KEK’ Own Effort for Industrialization

best cost-effective fabrication technology

KEK is preparing for SCRF
Industrial technology R&Ds
to provide the facility and to cooperate

with industry in coming years.
i --b ;

gl M J?ﬂ:”ﬁ ﬁi“: 3 ==

A. Yamamoto, 130721 ILC Summer School -




ilp '
H Cavity Package

1.3 GHz nine-cell
niobium resonator High-power

(cavity) coupler port

2-phase LHe pipe

HOM coupler

LHe Tank

RF Input
coupler

A. Yamamoto, 130721 ILC Summer School - SCR



iln String Assembly

A. Yamamoto, 130721 ILC Summer School - SCRF 62
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iln Add Piping
1V

64
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,'"E 5K and 70K Thermal Shields

and insulation

aze T

A. Yamamoto, 130721

n
o 3
e

ILC Summer School -



,','E Insertion INto outer vacuum vessel

A. Yamamoto, 130721



FNAL CM1 in NML

A. Yamamoto, 130721 ILC Summer School - SCRF 67




.'IF Global Cooperation for ILC Accelerator

HHU Beam Demonstration

TTF/FLASH (DESY) ~1 GeV

ILC-like beam ILC RF unit  STF (KEK) operation/construction
(* lower gradient) ILC Cryomodule test: S1-Gloabal
Quantum Beam experiment

CesrTA (Cornell)
electron cloud
low emittance

.FNAL 'g Cornell

NML facility ILC RF unit test

g W Y i
ATF & ATE2 (KEK)

DAFfNE (INFN Frascati)  ultra-low emittance Under construction
kicker development Final Focus optics
electron cloud KEKB electron-cloud

A. Yamamoto, 130721 ILC Summer School - SCRF 68



e SCRF Beam Acceleration
JLY ILC requirement:5.8 mA, 1. ms: realized t DESY, KEK

DESY: FLASH

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

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

KEK: STF

 S1-Global: complete, 2010

— Cauvity string : < 26 MV/m>
« Quantum Beam: 6.7 mA, 1 ms,
« CM1 & beam, 2014 ~2015

FNAL: NML/ASTA

« CM1 test complete

« CM2 operation, in 2013

« CMZ2 + Beam, 2013 ~ 2014

w
o
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FLASH layout

Diagnostics Accelerating Structures

| s | o |
Bunch Bunch

Compressor Compressor
5 MeV 160 MeV 500 MeV 1200 MeV Bypass

A

A. Yamamoto, 130721 ILC Summer School - SCRF 70



P TTF/FLASH layout 9mA
JIF Experiment

RF Gun Bunch Bunch

Compressor Compressor v
i-é).—#l.—éé?ﬂ-*-
3rd  Diagnos-

Laser harmonic tics Accelerating Structures

40.0
35.0
XFEL | ILC FLAS 9ImA
H studies 30.0
design
Bunch nC |1 3.2 1 3 250
charge
# bunches 3250 2625 | 72007 2400 20.0
Pulse length | us | 650 970 | 800 800
Current mA | 5 9 9 9 120

A. Yamamoto, 130721 ILC Summer School - SCRF 71



e
o The European XFEL

3.4km

NQW\A\—X\—“ WWERCWAN L\ /2

Some specifications chdherold &0 NG

Q The European X-ray laser project XFEL =
* Photon energy 0.3-24 keV Q\L B I
N7

» Pulse duration ~ 10-100 fs

* Pulse energy few mJ

* Superconducting linac. 17.5 GeV ==/
+ 10 Hz (27 000 b/s) LEARRS e
* 5 beamlines / 10 instruments a

— Start version with 3 beamlines
and 6 instruments

« Several extensions possible:
— More undulators

8 47—~ yummy [y 7| ), Swam
Osdorfer Landstrafie

Nmwror ™
- \
Bbe- ~
TU T

7))
— More instruments "g
— eieenas g
— Variable polarization 3
— Self-Seeding > %
_CcW operation 17.5 GeV SASE1, A, =40 mm (1]

_ 0.2-0.05 nm SASES3, A,=68 mm
First beam late 2015 1.7 =04 nm

ILC Summer School - SCRF



Three construction sites
e 5.8 km tunnels
« 12000 m? surface are buildings

- 420000 m?® of underground byilding volume
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,',"‘: Accelerator Complex

100 accelerator
modules

800 accelerating cavities
1.3 GHz /23.6 MV/m

25 RF stations
5.2 MW each

3000 ¢ g BB

2500

75

ILC Summer School - SCRF



,',I,': ILC Time Line

1980’ ~ Basic Research and Design Study

2005 2006 2007 2008 2009 2010 2011 2012 2013

24 | — ||

[ ESEETR (RDR)
Tech. Design: TDP1

TDPI&

LHC

| Higgs particle [ |
: il discovery

COLLIDER TECHNOLOGY C
CHEP SONRERENZE 2004 BEIJING

ke 1

- Bkg
s B8 28528888 EEE Y
T - I bt Lobd 1hdd e | I

Data

Selection of SC Technology

A. Yamamoto, 130721 ILC Summer School - SCRF
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,-',IE ILC A—Kwv7 (Chhd)

Internat’l Negotiation

f Joint Site Project Approval

AEElEEENENIEN | Site Decision
Project Proposal

ICFA
ILCSC -
| SR _ % : ILCERERD
Work Sharing TDR SRR y 4= [ P g 3
BT R ER R

RDR/DBD Activities BMTFAR | AL Construction  Operation

Site-dependent
design

2012

A. Yamamoto, 130721 ILC Summer School - SCRF 7



e ILC E4(LICHERBERAT—I

ILC TDP/TDR

ATF-future Extended program
STF

QB Beam

test

STF2- Beam

e | | |

STF-Future Extended program TGV)=23428 T_C N5,

- BB ABS ETHE . - 2F[E

CFS - B ERERE ~ 105 @]

stesurvey [ I - SHSEMICEMFLTELLELT,

~ 2030$ ETICILC REBRAER

2AS)
30

14
19

Fabrication Preparation forthe  Preparation for Fabrication and tests, preparation for installation
project industrialization

A. Yamamoto, 12/03/27 ILC Accelerator: TDR 78
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