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6. Summary

BC3 — collimator
rms beam properties underestimate real particle density
slice emittance is better than expected
therefore: SC effects are stronger

to be done: optics with SC effects

Undulator
rms beam properties underestimate real particle density
SC effects at 1GeV nearly negligible
peak current density larger than for Gaussian beam

pseudo energy spread (from emittance) larger than real
energy spread

pseudo energy spread than for Gaussian beam k



BC3 — collimator

1. Observations for the 1nC case
(see meeting 30t Nov.)

Transverse Dynamics
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BC3 — collimator

Transverse Dynamics
slice emittance
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BC3 — collimator

2. Slice Analysis — “Methods”
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slice model
(see meeting 28" Sept.)

slice model for particle dynamics
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BC3 — collimator

slice model
comparison with Astra
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BC3 — collimator

exit BC3
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BC3 — collimator

exit BC3
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BC3 — collimator

slice model
comparison rz, xyz
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BC3 — collimator
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BC3 — collimator
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BC3 — collimator

3. Slice Emittance

Transverse Dynamics

slice emittance
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cross coupling ?  “slice” = 28um .. 32um

BC3 — collimator

XX — correlation
yy — correlation
Xy — correlation

spatial correlation
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“good” and “bad” particles “slice” = 28um .. 32um

BC3 — collimator
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BC3 — collimator

slice model (xyz)

“slice” = 28um .. 32um
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BC3 — collimator

slice model (xyz) “slice” = 28um .. 32um
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Undulator

4. SC Effects in Undulator

no match at all !
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“match 1” initial distribution from tracking

match = -10um .. -6um
slice =-10um .. -6um
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“match 1” “Gauss replica”

match = -10um .. -éum = gaussian distribution with same rms properties

) as initial distribution (slice
slice =-10um .. -6um (slice)
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“match 2” initial distribution from tracking

match = -20um .. +7um
slice = -2um .. +2um
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“match 2” “Gauss replica”

match = -20um .. +7um
slice = -2um .. +2um

horizontal beta function (rz, xy, desing = red, magenta, black)
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5. Transverse Profile (without SC Effects)
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Gaussian replica, slice match
(na=95000  ab = 105000)
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bunch match
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core match
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tracked particles

transverse profile — core match —
averaged along undulator
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tracked particles

transverse profile — slice match —
averaged along undulator
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effective energy spread
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6. Summary

BC3 — collimator
rms beam properties underestimate real particle density
slice emittance is better than expected
therefore: SC effects are stronger

to be done: optics with SC effects

Undulator
rms beam properties underestimate real particle density
SC effects at 1GeV nearly negligible
peak current density larger than for Gaussian beam

pseudo energy spread (from emittance) larger than real
energy spread

pseudo energy spread than for Gaussian beam k



