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Linearized Synchrotron Oscillations

Need to revisit damping of Synchrotron Oscillations, and
energy equilibrium including the energy radiated away
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Normal modes are damped with a damping given by
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Power in terms of Local B Field Q%22

ODU
e‘c E* e‘c E*B?
P = N2 Y 2
67¢, (moc ) P breg, (moc ) (Bp)
ec?
_ y EZBZ
67e, (mocz)
= CE*B?

Significance: Given orbit, only need to know the magnetic field
on orbit to evaluate total energy emitted
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Partition Knowing Linear Optics
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Replace dB/dx with k (strictly OK for separated function
magnets only (why?)) and evaluate 7,

CE* J‘ ds

WO:J-PSdt:ezcﬁ ,02

g Thomas Jefferson National Accelerator Facili N
.!effer%on Lab _ _ _ Facility @ @JSA

Physics 417/517 Introduction to Particle Accelerator Physics 11/13/2007



Radiation Partition AAld4
ODU

The damping is partitioned into the various degrees of freedom
by
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By suitable design (i.e., choice of D, p, K) one can shift greater
or less damping between the horizontal and longitudinal
degrees of freedom. “Natural” partition has 4 <« 1
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Equilibrium Energy Spread “I'):J’
Quantized photon emission events act to stimulate motion in eg)

three degrees of freedom. Thus, the oscillations do not damp to
Zero.
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