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Abstract

We have designed the octupole magnets for the beam instability suppression in the main ring of the Japan Proton
Accelerator Research Complex. Transverse instabilities were observed during the injection and acceleration period at
the high intensity operation. They were suppressed with the chromaticity setting and bunch by bunch feedback for the
daily operation. We have tested the octupole magnets for instability damping successfully. They however reduced the
dynamic aperture and resulted in beam losses. The plan has been made to use the magnets only at the injection when the
horizontal instabilities are observed and to turn off them after 5 ms of the injection for beam loss minimization. We
designed the octupole magnets and power supplies for the fast pattern.
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Beam Intensity during Injection with Octupole Magnets
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Figure 2: Beam intensity as a function of time from the

injection to 80 ms without octupole magnets (black line),

with magnets of both straight and arc sections (blue line),
and with magnets of straight sections only (red line).
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Figure 3: Beam intensity as a function of time from the
inection to 20 ms without octupole magnets (black line),
with —1 A of straight and -2 A of arc magnets (blue), and
-0.5 A of straight and —1 A of arc (green).
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Figure 5: Excitation pattern in the reputation cycle.
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Figure 6: OPERA3d image of the octupole magnet.
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Figure 7: Field integral along the beam axis as a function
of 6 when r = 60 mm in the cylindrical coordinate (top).
Fundamental (octupole) component is fit and subtracted
from BL and the residual is shown in the middle (open
circle). Line in the middle plot is the fit with 3™ harmonic
(24 pole) component. The residual is subtracted with the
fit of 3™ harmonic is shown in the bottom (open circle). It
was fit wih 5™ harmonic (40 pole) component.
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Figure 8: Result of the ELEKTRA calculation about
power loss distribution with the eddy current when there
is no slit.
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