Resonances Induced by
Vertical Dispersion and
Crossing Angle

Misalignments, magnetic field deviations and the beam
crossing angle induce closed orbit deviations and
residual dispersion at the interaction points of the LHC.
These in turn excite synchro-betatron resonances. We
present an investigation of these effects and their
influence on the luminosity. Bunch length effects are
important and are included in the model by means of the
numerical code BBC. The crossing angle excites
resonances that increase particle amplitudes when the
tunes are near resonance while vertical dispersion
changes the resonance strength. The influence on the
beam core size is studied. For the nominal LHC
working point, a 13th-order resonance is crossed
by the particles in the beam.

Peter Leunissen
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Motivation

Resonance crossing at collision?

— 13™ order resonance
Strength of resonance?

— Weak/strong
Influence of dispersion?

— Situation worse or not
Correction of dispersion?

— Expensive correction needed
Correction of resonance?

— Necessary or not
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% 6D beam-beam

e Includes
[— Transformation reference frame
— slicing of beam (thin lenses)

— Os), O,(s)

— Long. electric field

— beam-kick

Transformation back

linear arc between IPs

AN

e (Calculations:
— Gaussian distribution particles

— 500 particles
— 10000 turns

e L=>7=>SBC=>7!=1/1




Lorentz boost (with coupling)
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peam-beam KICcK for coupled mouon
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Beam-beam kick for coupled motion
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Tilted cross section
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Tilted cross section
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beam-beam KICK 10T coupled motion
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0z, 0, and o beam size in z, z and s,
p, vertical angular deflection,

¢ is the half crossing angle.

1. small crossing angle

2. small variation of § near IP
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Effect crossing angle
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