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Introduction BPM Linearity Studies

The use of non-invasive sensors & systems to measure particle
beam characteristics Is a crucial part of modern accelerator control
systems. As such, simulations predicting the behavior of these
sensors are essential for guiding beamline control system design.
This poster detalls the results returned by two beam sensor models
created using CST Studio software: the signal linearity of an
elliptical beam position monitor (BPM), and the fault cases of an AC
current transformer (ACCT) beam current monitor (BCM).

Isometric view of
the parametric BPM
model. Elliptical
plates & metal
guard ring are
visible.

BCM Fault Case Analyses
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Gaps between the connecting flanges of a BCM and
beam pipe are liable to be host to unwanted resonances ]
that can cause vacuum arcing. This arcing can pose a
serious safety risk and damage the beam’s quality.
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The voltage between the flanges was then measured over IR Y T B R
time to determine If there was a potential arcing risk. Sranh of the difference-over-sum position Graph of the difference-over-sum position
Volage Time Signal [Real Part] characteristic for a beam position vertical sweep characteristic for a beam position horizontal sweep
0.0005 5 5 5 5 E 5 5 Jotae. FoanaeGan, Left [ob] (above) and the point-to-point slope of the graph (above) and the point-to-point slope of the graph
— ' ' ' ' ' | ' ot Fonaeton Roft (o (below). (below).
Conclusions & Next Steps
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— Initial BCM simulations have yet | « BPM next steps would include
p : to Indicate any risk of arcing examining potential causes for
S . with PIP-1l beamline sald variations, such as coarse
. configurations. Initial BPM model meshing, and methods of
. simulations showcase differing minimizing linearity variations.
. trends In position signal linearity | « BCM next steps will entail
o0 SR SRS S N B B for horizontal vs. vertical research into frequency domain
o B e position sweeps, with the techniques to assist with the
Partial graph of the voltages of the left and right flange generated by a horizontal sweep returning a simulation of arbitrar”y |Ong beam
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