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The decrease of beam emittance in the 4th generation light source 
greatly increases the electron density, thus the wakefields and beam 
impedance in the storage ring are significantly enhanced, resulting 
in various beam instabilities. Therefore, it is necessary to observe 
the transient state of beams using the bunch-by-bunch technique, so 
as to dig into these instabilities. Here a three-dimensional (3D) 
positions measurement instrument is designed based on data 
synchronization module (DSM) to acquire the transverse positions 
and longitudinal phases of beams in real-time. 
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Performance Evaluation System

In order to determine the measurement performance in the 3D
positions, an oscilloscope-based performance evaluation system
was constructed. With the help of the low-pass filter, the bandwidth
of the oscilloscope is equivalent to that of the acquisition board, so
that the data obtained by the oscilloscope and the data acquisition
board are consistent. After the acquisition, these data will be sent to
the computer for processing, and finally obtain the signals of each
bunch during the bunch interval. Finally, the corresponding
measurement performance can be obtained by analyzing the signals
in the bunch interval.
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