
Summary:
• Matching aims to find transverse 
optics settings that bring the 
measured beam parameters close to 
the design values.
• A new control room tool has been 
made for beam matching in the 
FERMI FEL.
• This combines the functionality of 
pre-existing tools and adds some new 
features.

1. Measure emittance at the 
matching screen

2. Back-track from matching quad to start 
of the matching area

3. Track forward and find 
quadrupole settings that match 
the measured beam to the 
design values at the screen

4. Calculate mismatch
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• This tool is able to perform 
matching in the linac and to find 
a periodic FODO condition in 
both FEL lines.
• Single-particle tracking is the 
default setting, but multi-
particle matching with collective 
effects is also available.
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• Errors in Twiss parameters or quadrupole strengths can also be visualised.
• The plot above shows the possible range of β functions due to an error in the initial Twiss
measurement.
• This can help to understand possible issues with beam transport through the FEL.
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• Given some initial 
Twiss parameters, 
we can compare 
the current beam 
transport (top) 
with a matched 
solution (middle) 
and the design 
optics (bottom).

A. Brynes, E. Allaria, S. Di Mitri, L. Giannessi, G. Penco, G. Perosa, 
S. Spampinati, M. Trovò

Elettra-Sincrotrone Trieste S.C.p.A., 34149 Trieste, Italy


