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Motivation I

¢ Vacuum acceleration with lasers entails relativistic motion
of a bunch in the vicinity of metallic or dielectric structures

¢ Non-relativistic electrons are used for ultra-microscopy of
surfaces at nano-meter scale

¢ It 1s necessary to determine the characteristics of the wakes

generated by a bunch in a variety of configurations



Motivation: Applications I

¢ Ultra-microscopy (Chemistry, Biology)
¢ X-ray sources (Medicine, Biology, Chemistry, Physics)
¢ Spectroscopy (Biology, Chemistry)

¢ Particle accelerators (Medicine, Physics)



Configurations of Interest I

Point Charge & Accelerating Structure
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Configurations of Interest I
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Configurations of Interest I
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Configuration: |
Charged-Line & Dielectric Cylinder




Formulation: Primary Field I
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Formulation: Secondary Field I

Aanz) (9 rj r>R
H® (1, p; ) = Zelmp< :
ks OREE ( rrj r<R

C




Formulation: Emitted Energy I
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Formulation: Field Solution | 0 =§h
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Formulation: Longitudinal Impedance I
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Longitudinal Impedance: Low Energy I
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Longitudinal Impedance:High Energy I
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Radiated Energy: Relativistic Case I
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Radiated Energy: Relativistic Case I
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Radiated Energy: Relativistic Case I
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Radiated Energy: Relativistic Case I
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Radiated Energy: Relativistic Case I
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Radiated Energy: Relativistic Case I
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Radiated Energy: Low Energy I
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Radiated Energy: Transition & Cerenkov I
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Radiated Energy: Transition & Cerenkov I
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Summary I

" Peak of the spectrum (€2, ) increases with v[3
" Spectrum width (AQ) increases with y[3

= Wis linear with 38 for 38 >>1

= W>W. for y>>1

= Wis linear with R/h for v >>1

= W virtually saturates as a function of o

= W does not change significantly at the Cerenkov point

= W /W. hasamaximumas a function of v
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