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Constructing a Difference Equation
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Energy Difference Equation
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Longitudinal Oscillation Equation
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Small Oscillations
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Separatrices and Buckets
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Separatrices and Buckets
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Wrong way to integrate
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Adiabatic Invariant
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Invariant for Small Oscillations



Operated by JSA for the U.S. Department of Energy

Thomas Jefferson National Accelerator Facility

34Lecture 3 - Synchroton Motion USPAS, Knoxville, TN, Jan. 27 - Feb. 7, 2025

Stationary Bucket − Separatrix
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Stationary Bucket  Area
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Momentum Spread at Transition
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Direction of phase space rotation
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Summary

In this lecture we have:

Discussed the principle of longitudinal motion of particles in storage 

rings, including a concept of transition energy.

Derived expressions governing the longitudinal phase-space 

oscillations (energy-phase); small and large amplitude, fixed points

Discussed a concept of a stationary and accelerating bucket and 

directionality of phase-space rotations.
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