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Injectors and lonqgitudinal physics -- |l

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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Figure 6.3, Af the top, the accelerafing field is shawn

synchronous phose
the field is rising in time.
including the separatrix, the
roini at AW =0,ond ¢ =~
angitudinal -pofential well has its minimum, os shown
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Total field seen by particle is sum of rf and spacecharge

E-Field Snapshot,

.00 meters
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- A
Induction acceleration: Volt-second limits & M

Uohage V== oh — Siorage
r Faraday’s law, VxE = —g—tB :l:\ccelg,ration
. = VAt=AAB - g/a\pi
bk
A l
i

Cross-sectional area A
A=(R,-R;/
Volt-seconds per m: (dV/dz) At = (Rq - R;j) AB fiagial fiongit.
~Im ~2.5T ~0.8 ~0.8

(dV/dz) At <~ 1.6 V-s/m
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IPF

~ Several types of waveform are neededto -~
accelerate, compress, and confine the beam

Voltage

e g

Aviilte

Current

| AVBGC . |

’

A
A

M time

Ear Voltage |

__ \ P AV

7 — _ » time

| \/ I Avea_rs o FRE T ~“Typical” numbers:

AV~ TkV
AV o~ 14kV.
AVacc ~ 100 kV

mawsm The Heavy lon Fusion Virtual National Laboratory s I e
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Figure 6.4: One cycle of intermittently-applied ears. (a) Initial phase space (b) Beam
expands (c) Ear Field is applied (d) Beam is compressed (e) Beam expands back to
its initial state

t‘-:)' Fraun ’D.Cu\\cxhw\ WA, Hews _
T ae, UG "DMM,WN.




