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Motivation

Long-range Wake-Field
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140 7. Beam Studies with Longitudinal Diagnostics at ANKA
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Figure 7.15: Top: Two EOS scans over a time range of 3 ns. For the first one, only one bunch

was filled, but for the second one, two consecutive bunches were filled (2 ns bunch

spacing at ANKA). The modulations have been normalized to the corresponding

bunch currents which have been obtained by TCSPC measurements. For the first

data set this is 98.4% of the total current and for the second data set this is 53.1%

of the total current and the total currents were measured for every data point

separately. It can clearly be seen that at a delay of 2000 ps (where a second bunch

would be), the measured electric field of the trailing wake-fields is non-zero. Bottom:

Comparison of the signals from the first and second bunch for which the data of

the second bunch has been normalized by the bunch current of the second bunch

(45.8%) and shifted in time, to overlap with that of the first bunch. In addition

to that, the signal from the fill with just one bunch is also shown again. To give a

feeling for the noise level, sticks with a length of 2-σ are shown next to the legend.

The signals for the 1st bunch and for 1 bunch look nearly identical apart from the

noise level, of the 1st bunch being higher because its absolute current was lower (we

normalize by the current), but the signal of the 2nd bunch is clearly higher than

what would be expected from its bunch current.
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Experimental Setup
Aim: 

Understanding/mapping of the short (ps) bunch beam 
dynamics in low-alpha and low emittance storage rings

Observation: 
Short bunches emit intense ‘bursts’ of coherent 
synchrotron radiation (CSR) in the Terahertz (THz) 
frequency range
indication of dynamic micro-bunching and deformation 

Idea: 
Single-shot longitudinal bunch profile measurements to 
track bunch dynamics 

Key results: 
Serial single shot profiles with sub-ps resolution reveal 
micro-bunch dynamics
Long-range wake-fields observation explain observed 
bunch-bunch correlations in THz emission
First time at a storage ring
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