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KARA (Karlsruhe Research Accelerator)

Circumference: 110.4 m

Energy range: 0.5 - 2.5 GeV

Revolution frequency: 2.715 MHz

RMS bunch length: 45 ps (for 2.5 

GeV) down to a few ps (for 1.3 GeV)
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Longitudinal Phase Space
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Microbunching Instability
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Measurements of Electron Bunch Profiles
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022801, 2019
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Phase Space Interpretation of Bunch Profile 
Measurements
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Phase Space Interpretation of Bunch Profile 
Measurements
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Phase Space Reconstructions
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Validation with Simulations
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Phase Space Measurements
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Turn-by-Turn Dynamics 

reconstruction time for complete 

phase space image: 61 μs

„Randon morphing“ between

independent measurement

SF et. al., “Revealing the dynamics of ultrarelativistic non-equilibrium many-

electron systems with phase space tomography”, preprint arXiv:1912.01323
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Conclusion 

EOSD → electron bunch profile 

measurements with 2.71 MHz 

repetition rate implemented

phase space reconstruction 

method with simulated data 

validated

phase space dynamics from 

experimental data (sawtooth 

bursting) reconstructed
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