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

0.25 nC working point, after BC2, centroids extracted, ASTRA run
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1 Observation of slice 1 Observation of slice emittanceemittance growth (in simulation)growth (in simulation)

25.15 m

?

Astra run:

67.53 m29.39 m

slice emittance x = horizontal
y = vertical



2 Analysis of core slice without self effects

x = horizontal
y = vertical

slice:

cut view
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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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Cartesian calculation with solver on mesh



2 Analysis of core slice without self effects

Mathcad animation (density_no_force.avi):



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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Mathcad animation (density_round_force_slefc.avi):

4 Core slice with nonlinear self effects (round approximation)



4 Core slice with nonlinear self effects (round approximation)

Mathcad animation (beta&emittance_round_force_slefc.avi):



Mathcad animation (emittance_round_force_slefc.avi):

4 Core slice with nonlinear self effects (round approximation)

slice emittance



4 Core slice with nonlinear self effects (round approximation)

Comparison with ASTRA:

solid = slice model
x = Astra

horizontal
vertical



5 Core slice with nonlinear self effects, Cartesian

Mathcad animation (density_cartesian_force_slefc.avi):

radial model: radial force vs r
cart.   Model: x-force vs x

y-force vs y



5 Core slice with nonlinear self effects, Cartesian

horizontal cart.
vertical cart.
radial



6 Emittance calculation



7 Conclusions

strong nonlinear SC effects in Flash after BC2

round SC model locally not precise 

round SC model roughly ok for macroscopic parameters 

non Gaussian distribution


