
ILC-CR-0002: Baseline optics to provide for  
a single L* optics configuration 

Two meetings related to the single L* were held.  
– BDS meeting(Fuze), Dec 4.  https://agenda.linearcollider.org/event/6577/ 

– SiD workshop(SLAC), Jan 14.  https://agenda.linearcollider.org/event/6522/ 

 



L*=4.1m Optics 
Tools: MADX, MAPCLASS, SAD, Lucretia 

• Have optics solutions for ECM = 250 GeV with improved collimation 
performance by powering front halves of QF1 & QD0 magnets only. 

• Tuning performance driven by QD0->QF1 distance 
– Prefer QF1 closer to QD0, also shorter QF1 
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L*=4.1m 

L* (QF1) = 9.5m or 9.1m? 

L(QF1m) <2m? 

SiD Workshop, BDS, G. White 



Collimation depth & beam tuning simulation 
For different L* (T. Okugi, KEK) 

SiD Workshop, BDS, G. White 



Summary 
• FD configuration studies 

– Smaller L* better for vertical collimation depth 
– Larger L* (smaller QF1-QD0 distance) better for tolerances and lumi tuning 

performance 
– L* ~ 4m seems optimal, 4.1m proposed 
– Prefer smaller QF1-QD0 distance, and shorter QF1 magnet would also be 

benefical 
• Proposed QF1 L*=9.1m (0.4m closer to IP than baseline) 

– http://atf.kek.jp/twiki/bin/view/Main/ILCBDSOpticsStorage 

• More work required on tuning algorithms to realize design luminosity 
• IP diagnostics, FB kicker 

– Happy with FB kicker location between QF1 & QD0 
– Still would like to consider BPM option d/s QD0 for IP position information. 

• New software tools for backgrounds & IR studies 
– Work started to specify collimation configuration & study backgrounds. 
– Study muon flux and consider more compact collimation system 
– Tools constructed to design IR solenoid compensation system 

• More detailed report on these activities @ Asian LC workshop in April 
(KEK). 
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• Y. Suetsugu checked impact of cryogenic QD0


• Vacuum levels without pump but with cold QD0:


• CO: 6.8E-6 Pa (50 nTorr); factor 10 above DBD value


• H2: 2E-5 Pa (150 nTorr); factor 20 above DBD value

Revisited Vacuum Studies at KEK
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• If QF1 comes closer and the QD0 

support pillar eventually moves 

closer to the endcap, the current 

opening scheme needs to be 

modified


• Need to re-think the QD0 support 

using a pillar


• Maybe a temporary QD0 support 

in the garage position is needed


• has impact on cryo supplies…


• Would abandon the possibility to 

open the detector on the beam 

line


• anyhow rarely needed in push-

pull scenario

ILD and QF1 L*

6MDI/Integration meeting M. Joré – ILD beam height studies

Reminder of the present design

• Solution of double tube support for the forward region :

– Inner tube fixed to the machine concrete on beam for QD0

– Outer tube supported with pillar and tension rod

– Pillar is used to support QD0 off beam
Machine concrete

Pillar

QD0 cryo box

Double tubes

Platform
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• ILD has started an effort to adapt to a reduction of QD0 L*


• Removal of the vacuum pump in front of QD0 seems a possible way to 

gain ~40 cm of space


• Vacuum studies under way at LAL, KEK, DESY


• Vacuum levels could increase by factors of ~10-20


• LAL group has started a study on a distributed vacuum system that 

could recover the previous levels


• all vacuum experts are concerned more by dynamic conditions


• though, their main experience comes from storage rings, not linear 

colliders


• ILD is about to start a beam-gas background study


• QF1 L* has also implications on ILD engineering design


• Time line: have informations at hand for a conceptual decision by April

Summary and Outlook

SiD Workshop, ILD, K. Buesser 



SiD 4.1/9.1m FD 
(Door Closed) 
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