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Luminosity loss without crab-crossing
(perfect conditions)

L/L0

2θ[mrad]20 mrad → L/L0 ~ 0.2

~ 0.85



Principle of 2 mrad extraction

QF1





Talks from yesterday’s session

• Design challenges of the 2mrad scheme    
O. Napoly

• Extraction beam line design principles
R. Appleby

• Collimation requirements
F. Jacksson

• Final doublet optimisation
R. Appleby

• Limits on SC final doublet magnets
G.-L. Sabbi

• Limits of RF deflectors and availalability of other devices
Y. Iwashita
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Final Doublet optimisation
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LC optimised luminosity → trade-off between:   
- total power Pelectrical
- beamstrahlung emission δBS
- vertical emittance εy
- (for given ECM and power transfer efficiency η)

SET  σz < βy~

σ2 = εn β

Nominal ↔ Low Power ILC parameters



P (W)

E (GeV)

60%

~ kW

Nominal

Low Power

Post-IP transport needs large energy acceptance
0-2 mrad : bending & shared magnets → harder







Max. pole-tip field assumed = 8.8 T
11 T ⇒ losses OK for Low Power ILC parameters









(Y. Nosochkov)
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Post-IP transport needs large energy acceptance
0-2 mrad : bending & shared magnets → harder









Focus
• finalise optimisation of FD sextupoles 

interact with SC magnet experts

• revisit extraction line optics design, combining modular 
approach and dedicated ( and possibly more aggressive) 
collimation

interact with warm magnet experts (non conventional ?)

• further W liner optimisation to ease SC power tolerance
• luminosity impact of not crabbing in “realistic conditions”

• minimal extraction line without post-IP diagnostics

• beamstrahlung cones and conservative clearance specs



Collider motivations
very small 0 – 2 mrad    large 14 – 25 mrad

injection
& extraction
challenges
& remedies

approach 
& risks

• shared magnets  
⇒ coupled design

• large L loss : < x z >
→ crab-crossing (R&D)
• non-axial in solenoid
→ DID / anti-DID &         

post / pre-IP bumps  

• post-IP losses 
→ careful optics &   

collimation
→ large magnet bores
→ electr. separators

• emphasize post-IP beam
• adds pre-IP constraints

• preserve pre-IP beam
• reflected background

• separate channels

Both are valid viewpoints which can work…

Advanced 
developement

Insufficient effort so far
(design, hardware R&D)


