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ILC - the Global Design Effort started in 2005…
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International Linear Collider ILC

• Approaching end of Global Design Effort

• Accelerating gradient of
31.5 MV/m

• Damping ring issues
(e-could etc.)

• Test facilities
(FLASH, ATF, CesrTA)

• Cost optimization

• TDR to be issue by end of 2012

Machine prepared for 
construction decision



Design changes proposed in 2009	
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2.2 Summary of Proposed Changes 
Figures 2.1 shows an approximate comparison of the overall ILC layout as documented in RDR and as 
put forth in the proposed new baseline. 
 

 
Figure 2.1: RDR layout (left) and the re-baseline layout  in proposal (right). 

 

Both the RDR layout and the proposed new layout require a site footprint of approximately 31km 
length, consistent with maximum operational beam energy of 250 GeV (500 GeV centre-of-mass 
energy). Exact lengths still remain to be made consistent, but any future adjustments are expected to 
have a negligible impact on the estimated cost increments.  

The following changes are proposed for the ILC design baseline configuration as described in the RDR, 
are summarised in the following seven primary top-level Working Assumptions (WA): 

 

WA1. A Main Linac length consistent with an average accelerating gradient of 31.5 MV/m and 
maximum operational beam energy of 250 GeV, together with a High-Level RF distribution 
scheme which optimally supports a spread of individual cavity gradients. 
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• Single accelerator tunnel

• smaller damping ring

• relocation of e+-source to end of linac

• SCRF gradient spread: 31.5 MV/m ± 20%

• HLRF:
Klystron cluster scheme (KCS) and
Distributed RF system (DRFS) with
RDR RF unit as backup



Cavity Gradient Milestone 2010 achieved

2010 
Milestone 

TDR 
Goal 

•  Toward TDR goal 
•  Field emission; 

mechanical polishing 
•  Other progress 

2010 
milestone

2012 
TDR goal



Differential yield

A two-pass electro-polishing process tends to achieve 
the yield goal.



Recent SRF progress

• Americas
FNAL mechanical polishing improved 9-cell cavity ACC15 gradient from 
19 MV/m to 35 MV/m
JLAB started processing and testing DESY seamless 9-cell cavity built from 
DESY 3-cell seamless units
6 of AES 3rd production & 4 Niowave-Roark 1st production received by FNAL 

• Asia
PKU-JLab reached 28.6 MV/m 
KEK MHI-12 exceeds 40 MV/m at Q0=6.2×109 
KEK-JLAB: ACD shape cavity ICHIRO7 reached 40 MV/m at Q0=8×109  

• Europe
DESY large-grain 9-cell cavity AC155 reached 45 MV/m at Q0 > 1010

Mass production of cavities for European XFEL just beginning



DESY Large-Grain Cavity AC155

High gradient requirement of 45 MV/m foreseen for 1 TeV extension



9 mA Experiments in TTF/FLASH

FLASH
design

FLASH 
experiment

Bunch charge

# bunches

Pulse length

Current

nC 1 3.2 1 3

3250* 2625 7200* 2400

μs 650 970 800 800

mA 5 9 9 9

ILC like RF-
configuration



TTF/FLASH – 9 mA experiment

• 15 consecutive studies 
shifts (120 h) and with no 
downtime

• Time to restore 400 µs 
bunch-trains after beam-
off studies: ~10 mins

• Energy stability with 
beam loading over 
periods of hours: ~0.02%

• Individual cavity “tilts” 
equally stable

Energy	
  stability	
  over	
  3hrs	
  with	
  4.5mA

~0.02% pk-pk

9 Feb 2011

2200 bunches @ 3 nC (3 MHz) 
for short periods achieved 





ATF2 – Beam size/stability and kicker tests



electrode

CesrTA - wiggler observations

0.002”
radius



ILC – ecloud mitigation schemes

Field Region Baseline Mitigation RecommendationBaseline Mitigation Recommendation Alternatives for Further 
Investigation

Drift*

Dipole

Quadrupole*

Wiggler

TiN Coating Solenoid Windings NEG Coating

Grooves with TiN 
Coating

Antechambers for 
power loads and 

photoelectron control

R&D into the use of 
clearing electrodes.

TiN Coating  
R&D into the use of 

clearing electrodes or 
grooves with TiN coating

Clearing Electrodes
Antechambers for 
power loads and 

photoelectron control

Grooves with TiN 
Coating



Detailed views of tunnel layouts available

Switchyard region



Japanese candidate sites



Single tunnel layout in granite area

• Broad base (17 m) and 
5 m height with refitted 
3.5 m concrete wall is 
cost effective

• preferred over single 
circular tunnel

• Kamaboko tunnel

• Broad tunnel enables 
use of RDR like HLRF 
power distribution

• 10 MW klystron for 
26 cavities

"granite stability test" 
aired on NHK 

19.1.2012
recent development



Beyond ILC TDR

ICFA LC parameters subcommittee (2003-2006)



• Upgrade option for study:

• Power < 300 MW AC 

• New linac gradient 45 MV/m

• Q0 = 2×1010 

• Post-TDR program:

• Improve cavity gradient

• increase positron yield

• Cost effective production

• Flexibility: higher or lower energy, 
as informed by LHC results

Extending the reach of the ILC

Stra
wman TeV 

parameter
s



ILC 
Parameter
table
• Low power option 

L=1.5×1034 cm-2s-1 
upgrade
L=3.0×1034 cm-2s-1 

• Low energy 
operation at 10 Hz 
(interleaved) and
L=0.5×1034 cm-2s-1 

• 1 TeV upgrade 
L=2.7×1034 cm-2s-1 
upgrade 
L=4.3×1034 cm-2s-1 

Version as of 
linearcollider.org



• ILC is well on track to deliver the TDR by end of 2012

• 500 GeV machine with capability for scan 200 < √s < 500 GeV

• upgrade option for 1 TeV included with P < 300 MW

• Beyond TDR: research on

• higher gradient

• efficient e+-production (luminosity limitation)

• cost

• power efficiency

Conclusion


