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● MaxIV is a 3 GeV synchrotron light source operating at an RF frequency of 
100 MHz with enough installed power for over 250 mA of beam current.

● MaxIV is designed to operate in the long bunch mode (bunch lengths > 500 
ps rms) using passive third harmonic Landau cavities.

● As of April 2018, it was not possible to operate in long bunch mode because 
of longitudinal instabilities.

○ MaxIV does possess a longitudinal bunch-by-bunch feedback system but the system was not 
effective in the long bunch mode.

○ It was surmised that the longitudinal instability was a dipole mode 0 coupled bunch mode 
instability but there were no diagnostics to definitively prove this assertion. 

Statement of the Problem
● MaxIV is a small lab (< 200 people) with limited human and financial 

resources. 
● Delay in beamline construction has absorbed the most of the control system 

resources. There are limited software and IT resources available.
● Limited technical resources. Engineers design and build their own electronics 

boards.
● Limited financial resources.

 

Constraints
● Build a coupled bunch mode analyzer diagnostic to determine which coupled 

bunch mode instabilities are present and the growth rate of these modes.
● Build narrow band but high gain coupled bunch feedback systems to damp 

offending modes.
● Use Blinky-Lite, an open source IOT control platform for controls and data 

acquisition.
● In June 2018, coupled bunch mode analyzer commissioned and Mode 0 

instability identified.
● In September 2018, Mode 0 damper commissioned
● In October 2018, long bunch operation at MaxIV was operational

Steps to Solution
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