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“[We] found … a ‘transition energy’ at 
which the stable and metastable 
phase equilibrium points that give 
phase stability exchange roles  …”

E.D. Courant, “Accelerators, Colliders, and Snakes”, 2003.
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4.1  A particle with a slightly large momentum acquires a 
horizontal angle  Delta x'TOT in a thin dipole slice.
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4.2  Total horizontal displacement is 1) a constant
closed orbit offset plus 2) a varying betatron oscillation.
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3.5A  FODO cell with 
equally spaced F and D 
quads, containing dipoles 
with bend angles  theta. 
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4.3  Min & max dispersion values in a FODO cell 
as a function of the phase advance per cell.

16



Accelerator Physics, USPAS 2024Peggs & Satogata



Accelerator Physics, USPAS 2024Peggs & Satogata

4.4  Additional path length of an off-momentum particle 
passing through a thin dipole slice.
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4.5  A particle bunch 
passing through an RF 
cavity oscillating at a 
harmonic of the revolution 
frequency.
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4.6  Standard map behaviour with tunes up to  Q0 = 0.18

Contours 0.06

0.12 0.18
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