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| ntroduction A

. LC-ABD WP5.3/[EUROTeV WP2 (BDYS)

. Collimationiscrucial for beam delivery and detector
protection/performance

. Quantification of longitudinal and transverse wakefield
effects of collimators on the beam

. Optimization of collimator design

. Towards advanced use and understanding of simulation
tools, and potential improvements.

. Verification by test beam measurement
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Theoretical Studies \

. Standard approach for analytical solution of electron
beam dynamic systems:
— Describe abeam by field parameters
- Solve Maxwell’s equations
— Calculate amomentum kick (integrate wakefield along path)

. New Lancaster Theory Group Approach:

— Ultrarelativistic descriptions of the coupled EM field and
electron beam dynamics (Maxwell’s Equations & Lorentz force)

- Understand the approximations necessary for the calculations.
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A ssessment/Familiarization of \

Simulation Tools

MAFIA
MAGIC (easy to usetool for first comparison with calculations)

ECHO/ECHO3D

— Thomas Welland (Darmstadt). Code in development as part of
EUROTeV project

GadfidL

— Overlapping interest with David Miller and Alexei Liapine (UCL) as
part of EUROTeV WP5 (Spectrometry)

Additional software for research if required:
- BCI/TBCI/ABCI (old CERN tools), XWAKE, XOOPIC
— Tau3P, Omega, T3P (next generation SLAC codes)
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Comparison: MAGIC- )\L‘
Theory /\
Test consists of a comparison between simulation and calculations for
Brillouin flow
Analytic solutions exist in literature
Comparison of Bg(Feq:! peam: V beam)
— Literaturereview
- MAGIC
- Analytical solutions using MAPLE.
Agreement of B between MAGIC & analytic formula of ~20%
E.(r) and o(r) fields inconsistent between cal cul ations and model

Spurious E,#0 field
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Future Plans A
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Conclusions A

. Familiarisation of different software packages
. Gaining understanding of theoretical aspects

- Development of schemes that permit a more accurate analysis
of beam dynamics than is currently available.

. In preparation for test beam at SLAC End Station A:

— Simulation of collimator inserts
— Test beam proposal submitted
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