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Dielectric Wakefield 
Acceleration at ASTA



 Beam driven acceleration (Voss-Weiland ‘82)
Drive bunch generates wakefield

 1D Green’s function W(a, b, ε)

 Longitudinal current (efficiency, amplitude)

 High energy  Static wake

 Shorter bunches  Larger field

Advantage/Disadvantage
Orders of magnitude cheaper than RF/SRF

 Fields limited by drive beam quality (fitting)

Gradients +GV/m compared to ~30 MV/m (SRF) (CLIC go for 
100 MV/m)

Dielectric-Lined Waveguides (DLW) for Acceleration



 Phase 1 ASTA
Very limited shaping capability

 Peak current ~ 5 kA

 Flat beam

 Spectrometer (~ 40 mm screen Thank you!) 

 Limitation ~ 120 MV/m for Eta= 0.4

DWA at ASTA



Advantages
 Practicality

 Tunability (transformer ratio)

Disadvantage
 Lower fields from an ‘open’ 

geometry

Flat Beams in Flat Structures

ρ=ε+/ε-



Astra (flat beam generation – Jun / Philippe) 

 Elegant (ASTA simulation/fitting to DLW/spectrometer)

 Impact-T (Dielectric Wakefield – Daniel) 

Hand shaking “GlueTrack” – (Chris Prokop/ Philippe)

Simulation (3D)



Single Mode Structures

 Slightly lower (15 
MV/m) gradient 

Cleaner Wake

(a, b, ε) = (100 um, 
120 um, 5.7)



Multi-mode Structures..

(a, b, ε) = (100 um, 150 um, 5.7)

(a, b, ε) = (100 um, 200 um, 5.7)



Measurement 

Measuring the change in energy, and frequency of the 
structure
 Limited (without TDC) to dispersive mapping onto x124

 Frequency from 



 3D simulation working (compared with PIC)
Complete flatness optimization scan (in progress)

 Linear stages and goniometer hardware acquired (Attocube)
 Preparation, controls on agenda(possible collaboration with Florida)

 Possible experiment at HBESL (electrons & laser 
characterization)

 Realistic time table?

Progress/Goals and Conclusion



Thanks to Philippe, Daniel, Jun, Charles, FNAL support

Questions & Discussion


