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Lecture 15:

Beam-Beam interaction &
1-D resonances

Steve Peggs
February 1, 2024
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Beyond first-order theory | know of no useful result
from perturbation theory in celestial mechanics...

L.G. Taff
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A) Round Beam-Beam interaction
B) First order theory of 1D resonances

C) Resonance island tunes & widths
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A) Round Beam-Beam interaction
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15.1 Test particle enters a long Gaussian cylindrical bunch

Section from a long bunch Test particle

v = Bcz v = —fBcZ
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15.2 | Total kick integrated through one collision
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B) First order theory of 1D resonances
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15.3 Detuning function U’ for a single round collision
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15.4 Six-island chains with € = 0.0042 & 0.006
Amplitude, a/o Amplitude, a/o
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C) Resonance island tunes & widths
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Island tune, Q;/&
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15.5 Island tune & half-width vs resonance amplitude
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