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Beam dynamics in the FRANZ
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Why use automatic optimization?

Can linac and bunch compressor be
optimized seperately?
No, bunch compressor performance is highly
dependant on the input particle distribution
A computer can try out solutions
considerably faster than a human being.

Problem: Evaluating every possible combination
in 16 dimensions is not an option

Solution: Use “"smart” algorithm



Particle Swarm Optimization
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Optimization strateqgy
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Particle Swarm Optimization

A possible setting
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Trajectory optimization

First results
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Trajectory optimization

First results

Broyden—Fletcher—-Goldfarb—Shanno-algorithm
from the Gnu Scientific Library was used
First results:

On the transverse plane the longest trajectory is

hard to optimize, longitudinally the shorter
trajectories are more difficult

Optimize on outer trajectories instead of the central one

Parameters as well as results don't differ much
between trajectories



Rebuncher
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Multiaperture rebuncher

Properties

= Due to the transit time
difference between trajectories
the gaps are offset

= 87,5 MHz

= A4 resonator

Electric field

Magnetic field




Multiaperture rebuncher

Voltage distribution

Homogenous voltage
distribution:

2 cm Offset
Distribution from optimization:
6,4 cm Offset
Practically no change (< sooW)
in power dissipation
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Multiaperture rebuncher

Drift tube size and geometry
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Rebuncher in front of the target

Final focus on the target
Energy variation after the
bunch compressor

175 MHz




Rebuncher in front of the target
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Outlook

Multiple bunch compressor optimization runs
With different edge focussing strengths

Using first / last trajectory as a reference
Further optimization of the rebuncher
cavities
Beam dynamics for the rebunchers using
realistic fields

Thank you for your attention!



