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1 Observation of slice emittance growth (in simulation)

Zagorodnov, Igor
Expected Radiation in FLASH with 3rd Harmonic Module
(11.05.2009)

3D simulation setup
M. Krasilnikov - Input Desk for ASTRA gun simulations for InC, 0.5 nC, 0.25nC
N. Golubeva — MAD optics (V2, V2+) for 1 GeV
ACC39
\ BC2 BC3 LOLA, Collimator
}'!?"{ | . | ’ SASE Undulators
ACCH ACC2/3 ACCA/SIE
P S—p P, e m—p
1o 1 1
1o 1 1
11 1 [
w,'W, '2W, " 3V,
™
ASTRA (m=0 solver, on axis bunch) W, -TESLA cryomodule wake
) (CSRtrack (1D model) W,- ACC39 wake
“~—*  Linear Transformation (slice centers) TM- transverse matching to the
design optics




1 Observation of slice emittance growth (in simulation)
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1 Observation of slice emittance growth (in simulation)

0.25 nC working point, after BC2, centroids extracted, ASTRA run
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1 Observation of slice emittance growth (in simulation) ”
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2 Analysis of core slice without self effects

beta function
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slice model for particle dynamics

run Astra with 7 particles without self effects (map many steps)
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slice model for particle dynamics

calculate transverse self force (r.i. round approximation)
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2 Analysis of core slice without self effects

Mathcad animation (density_no_force.avi):
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3 Core slice with linear self effects (round approximation)
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4 Core slice with nonlinear self effects (round approximation)
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4 Core slice with nonlinear self effects (round approximation)

Mathcad animation (density round_force_slefc.avi):
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4 Core slice with nonlinear self effects (round approximation)

Mathcad animation (beta&emittance _round_force_slefc.avi):

M Play Animation
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4 Core slice with nonlinear self effects (round approximation)

Mathcad animation (emittance_round_force_slefc.avi):
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4 Core slice with nonlinear self effects (round approximation)

Comparison with ASTRA:
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5 Core slice with nonlinear self effects, Cartesian

Mathcad animation (density cartesian_force_slefc.avi):
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5 Core slice with nonlinear self effects, Cartesian
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6 Emittance calculation
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7 Conclusions

non Gaussian distribution

strong nonlinear SC effects in Flash after BC2

round SC model locally not precise

round SC model roughly ok for macroscopic parameters



