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Abstract

A new steering software for cycle-to-cycle closed orbit
as well as trajectory control is currently under development
for FAIR’s planned control system. It has been successfully
tested with beam at the SIS18 in 2016. COAT (i.e., Con-
trolling Orbits And Trajectories) has been realized as a dis-
tributed, Java-based application. It consists of a background
daemon process that handles the actual beam-based feed-
back logic, and independent clients that provide visualiza-
tion and various user-interaction capabilities. Built on top
of the LSA settings management system, code-shared and
also used at CERN, the system is kept generic. Furthermore,
it is designed to support multiple accelerators, transfer lines
and users in parallel. In particular, it can handle continu-
ously changing optics and other in advance known chang-
ing beam parameters. The COAT computer program is part
of a set of newly developed beam-based feedback tools!
for FAIR. Preliminary results of our proof-of-concept pro-
totype studies indicate, e.g., in view of the observed SIS18
machine reproducibility, that such a cycle-to-cycle feedback
control scheme may be adequate also for the other FAIR ac-
celerators and transfer lines.

INTRODUCTION

In addition to the beam position monitors (BPM) of the
existing GSI facility, a new common data acquisition sys-
tem is planned for the new FAIR synchrotrons and its high
energy beam transport lines (HEBT) [1]. Eventually, all ac-
celerators and the HEBT of both GSI and FAIR will be con-
trolled through an adoption of the CERN LSA [2] setting
generation system [3]. In order to provide a closed feedback
system for these facilities, a new steering software named
COAT has been developed. In 2016, its prototype has been
tested at SIS18 with a 12#Xe*} beam.

COAT - CONTROLLING ORBITS AND
TRAJECTORIES

COAT has been realised as a distributed software applica-
tion (cf., Fig. 1). In particular, it is based on the Java Spring
RMI framework [4, 5]. Its various BPM data acquisition
services and monitoring clients (cf., e.g., Fig. 2) may there-
fore interact while they run on different computer systems
simultaneously. Figs. 2-7 demonstrate that COAT can ac-
tually handle continuously changing optics while providing
SVD-based [6, 7] closed orbit corrections.
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Figure 1: Design scheme of a distributed application with
one or more services and a finite number, N, of clients.

CONCLUSION

Although the automatic performance of a foreseen PI con-
troller (cf., e.g., Ref. [8]) could not be tested yet, we are
confident that the current COAT prototype will handle both
cycle-to-cycle closed orbit and trajectory control eventually
quite adequately.
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Figure 2: COAT Client, showing vertical BPM sums signals before correction. Note that GS07DX signals were ignored.
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Figure 3: COAT Client, showing horizontal BPM sums signals before correction, while not accounting for dispersion.
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Figure 4: COAT Client, showing horizontal BPM sums signals before correction, with theoretical dispersion subtracted.
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Figure 5: COAT Client, showing vertical BPM sums signals after correction. Note that GSO7DX signals were ignored.
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Figure 6: COAT Client, showing horizontal BPM sums signals after correction, while not accounting for dispersion.
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Figure 7: COAT Client, showing horizontal BPM sums signals after correction, with theoretical dispersion subtracted.
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