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Abstract

This contribution presents the development of the data acquisition (DAQ) system for the
readout of fast beam current transformers (FCT) as installed in the GSI synchrotron SIS18
and as foreseen in several FAIR ring accelerators. Fast current transformers are reliable

Phase space tomography in SIS 18

est system for tomography analysis

The phase space is derived from a set of longitudinal bunch profiles as illustrated in Fig.1.
The SIS18 analysis was implemented using Mathematica software and the CERN
tomography code [1]. This graphical user interface (GUI) allows to preview the raw data,
define all necessary cuts and analysis parameters and to visualize the reconstructed
longitudinal phase space.
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The SIS18 is equipped with a wide-band FCT (FCT-260-50:1-LD-H from Bergoz) with an upper bandwidth of
650 MHz. The FCT signal is directly fed to a 20 dB amplifier at the output. In a second stage, a variable-gain
Femto DUPVA-1-60 amplifier matches the signal level to the ADC input range in the electronics room. The
amplifier gain was controlled by a 32 channel Struck 10 board. A FESA (Front End Software Architecture) [2]
class on the front-end CPU controls amplifier stage, reads out the ADC module and stores the data. FESA has
been developed by CERN and has been chosen as standard for beam instrumentation DAQ systems for FAIR.
The FCT signal is recorded by a 4 channel Struck S1IS3350 ADC with 500 MHz maximum sampling frequency,
12 bit resolution, and 1 GByte on board memory. The ADC is capable to do acquisition in multi-event mode.

Test of the multi-event mode
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A typical SIS18 synchrotron cycle at GSI consists of injection plateau, acceleration ramp, P 9¢ P sa 13EE
plateau at top energy and fast or slow extraction. Particles are injected at a kinetic energy of
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3 . Summary and outlook
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experience with the SIS18 tomography software one can expect analysis times of a few seconds in typical
applications. Thus, it Is also planned to develop a FESA based longitudinal tomography software on a

Fig. 5. Comparison of the data from dedicated PC equipped with a GPU.

the wide band FCT and position pick-up Fig. 4. Reconstructed phase space

of the compressed bunch
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