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Injectors and longitudinal physics -- 1l

Acceleration - introduction

Space charge of short bunches (rf)
Space charge of long bunches
Longitudinal space charge waves
Longitudinal rarefaction waves and
bunch ends
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AL MOTION WHEN ACCELERATION RATE 15 SMALL
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;ﬂmnggus acceleration and B potential well when —n/2< b, < 0. The
gle region for the phase motion extends from P < & < —¢,, where the
slﬂwer phase [iit ¢ can be obtained sumerically by sotving for ¢, using !
i;;{d,’q)-_:Hd,(—-d) .). Figure 6.3 -shows longitudingl phase space and the :
loggm;djnal potential well. At the potential maximum, where § = —thy W
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figure 6.3, Af the top, the accelerafing field is shown as @ cosine function of the phase; the

19) synchronous phese g, is shown os a negafive number, which lies earlier than the crest where
) the field is rising in fime. The midele plot shows some longitudina phose-spoce frajectories,
including the separatrix, the limifing stehle frojeciory, which passes thraugh the unstable fixsd

< 0. rninf at AW =0, and & = —b,. The stable fixed paint lies of AW =0 and ¢ = b, where the
‘ains ongitudinal pofential well bas fts minimum, as shown in the botiam plat. _
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Figure 6.4: One cycle of intermittently-applied ears. (a) Initial phase space () Beam
expands (c) Far Field is applied (d) Beam is compressed (e) Beam expands back to
its initial state

'RMM '-D Cm\l&llw\ M‘ \lew -
W e U € Didag ) 1334




