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Beam dynamics issues (global cc)

Simulation KEKB SPS
LHC

w/o cc
Tevatron

Optics preparation seems OK - - - -

b-b limit w/ x-angle OK ~0.06 OK - OK

Ramping w/ beam OK (w/b-b?) ○ ● - -

Crab phase noise Done? OK ● - -

Impedance tolerance OK ● - -

Dynamics aperture OK OK ● - -

DA w/ long-range BB OK - ● - -

S-B resonances OK OK ● - -

Physical aperture + 0.5σ - ● - -

Beam collimation Maybe OK - ● - -

Coherent oscillation To be done solved - - -

Luminosity leveling promising ○ - - -

AC dipole
OK 

800MHz?
- ● ○ ?

Head-tail osci. like crabbing ? - ? ○ ?○: can be tested, ●: can be tested if cc is brought 

◎▲▲▲
▲



Layout & Design

• Layout, Optics & Operational Scenarios
by Riccardo de Maria (BNL)

• Minimum test scenario: Single Crab Cavity in LHC 
by Yipeng Sun (CERN)

• KEK-B Crab-Experiments for the LHC & Super KEK-B
by Rogelio Tomas (CERN)

• Crab Cavity Momentum Cleaning
by Yipeng Sun (CERN)





Summary

• In this talk, the operational scenario and optics 
design of crab cavity test (phase I) were presented.

• Phase I 
– Global cc (cc@ IR4)
– Luminosity gain 10~25%

• Optics
– Un-squeeze @ IR4
– Constraint

• Beam size (aperture)
• Phase advance (crab<->IP)

– Proposed optics seems feasible





Move Qx near integer?
(factor 3 lower βcrab for Qx =0.1)





Before un-squeeze After un-squeeze

Un-squeeze (IR4) @ 7GeV















No crab

With crab



My summary

• This talk makes several things clear on 
feasibility of global crab crossing operation at 
LHC.
– Emittance growth in case of crab ramping
– Physical aperture and beam collimation
– Dynamic aperture
– Synchro-betatron resonance






















