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Introduction

Particle accelerators use fast interlock systems to prevent damage from harmful beam position changes. In synchrotrons, insertion devices (IDs) are critical, as
misaligned beams can damage storage ring (SR) and front-end (FE) components. SIRIUS, a 4t generation synchrotron facility with three high-brightness light sources,
implemented a Fast Beam Orbit Interlock System (FBOIS) to protect its devices, including a Delta undulator [1] and new in-vacuum undulators (IVUs).

The FBOIS is designed to protect the storage
ring straight sections, where orbit distortions
could cause significant damage. It activates
when the stored current exceeds 10 mA,
X.Y,S monitoring the beam's position and angle. If
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Results Fig 3. Timing’s FBOIS Overview beam loss incidents timeline.

The Fast Beam Orbit Interlock System (FBOIS) at SIRIUS
was tested during machine shifts to ensure reliability. The
tests involved injecting current into the storage ring,
setting a position threshold for interlocking, and creating
a position distortion using a horizontal corrector. This
distortion triggered an upstream interlock event, which
led to the Event Generator (EVG) sending a "kill beam"
sighal to disable the Low-Level RF (LLRF) and trigger
postmortem data acquisition in all BPMs. During a test
with 10 mA current, a worst-case delay of 1.190 ms was
observed between the distortion event and beam
shutdown. Additionally, a high-level application monitors
FBOIS-enabled devices and can disarm the LLRF if any
link becomes unavailable.
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