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Phase Stability Condition um»
ODU

“Synchronous” electron has
Phase = ¢, E =FE +leV cosg,

Difference equation for differences after passing through cavity pass / + 1.
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Because for an electron passing the cavity
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Phase Stability Condition
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Phase Stability Condition \hilds
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Phase Stability Condition

Have Phase Stability if
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Synchrotrons uw»

Two basic generalizations needed

« Acceleration of non-relativistic

particles

» Difference equation describing []
per turn dynamics becomes a

differential equation with solution

Involving a new frequency, the

synchrotron frequency
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Acceleration of non-relativistic particleS
ODU

For microtron, racetrack microtron and other polytrons,
electron speed is at the speed of light. For non-relativistic
particles the recirculation time also depends on the longitudinal
velocity v, = f.c.
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Transition Energy: Energy at which the change in the once
around time becomes independent of momentum (energy)
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No Phase Focusing at this energy!
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Equation for Synchrotron Oscillations hLids
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Assume momentum slowly changing (adiabatic acceleration)
Phase advance per turn is

L :
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So change in phase per unit time Is

A = L \/— 2L, eV sing

1, 1, Ap.pc

yielding synchrotron oscillations with frequency

a)S — a)rev\/_ hnc eVC Sin ¢S
21w pc

where the harmonic number h = L / S, A, gives the integer
number of RF oscillations In one turn
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Phase Stable Acceleration —
ODU

At energies below transition, #.> 0. To achieve acceleration
with phase stability need ¢, <0

Lo, = a)rev\/hnc Ve sin (—¢,)

21w pc

At energies above transition, z.< 0, which corresponds to the
case we’re used to from electrons. To achieve acceleration with
phase stability need ¢ >0

Lo, = a)rev\/h(_m) eV, Sin ¢,

2r  pc
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