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SURF Il Sawtooth Instability Simulations

. Use program elegant to track particles for
SURFII lattice.

. Lattice is very simple:

1 weak focussing dipole magnet.

1 RF cavity (One accelerating mode).

1 Resonator impedance (Q=170.7 GHz, B =2 X 10
Q).

. Elegant simulates synchrotron radiation
damping and guantum excitation.

. Simulate only a single bunch with,&10*

particles and “scaled” damping to reduce
computer time (Keeps constant by scaling

Vs and U, by a factor of 100).
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. Track particles for 1®turns dumping coor-
dinate data ever 100 turns (Course run).

. Track particles for 5x10turns dumping
coordinates every turn (Fine run) during
bunch blowup.

. Histogram phase space data in time and
divide interval into 16 time periods.

. FFT each period and connect results to
experimental data.
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Bunch Length Evolution for SURFIl Sawtooth Instability
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Longitudinal Phase Space for each Bunch
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Longitudinal Phase Space for each Bunch
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Longitudinal Phase Space for each
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Simulation tasks and goals

. Understand how to interpret scaled damp-
Ing simulation results with simulations
using the real damping.

. Reconstruct rf + wakefield potential from
the simulation data.

. Do full two bunch simulations.

. Obtain a set of broadband resonator imped-
ance parameters that produce simulations
that best match the observed bunch oscilla-
tions (and microwave emission).

. Add measured low frequency high Q rf
cavity HOMs (less than 1 GHz) in addition
to broadband resonator impedance in full 2
bunch simulation.
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