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Abstract

The upgrade program for higher beam intensity has been prepared in main ring (MR) of the Japan Proton Accelerator
Research Complex (J-PARC). At autumn 2017, beam power has been limited for 450 kW due to beam loss. In order to
estimate the effect of large beam current, we measured the bunch train tune shift with high intensity. We observed it has
both intensity and number of bunches dependencies, that causes beam loss. After corrected the bunch train tune shift,
beam loss had reduced by 30 % and this lead to higher beam power. In this report, the origin of tune shift and comparison

with theories are also discussed.
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Figure 1: Horizontal (top panel) and vertical (bottom

panel) bunch train tune shift measured in MR as a function
of beam intensity/bunch. The dots are measured points and
the dashed lines are fitted results with linear function. The
difference of color represents the number of bunches filled
in the ring.
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(dvg,y/dNp[x10'2/M]) Calculated for MR with
Model [8,9]
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Figure 2: Measured tune shift (dots) for horizontal (top
panel) and vertical (bottom panel) as a function of bunch-
ing factor with fitted line (dashed line). The difference of
color represents the number of bunches filled in the ring.
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Figure 3: Horizontal (top panel) and vertical (bottom
panel) bunch train tune shift compared with models. The
discrepancy between measured (dots) and model (lines)
comes from the rough approximation regarding the cross-
section as parallel plates for one of the coefficients in the
model and other impedance sources.
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Figure 4: Tune shift correction. The blue dot is the shifted
point, which approached to the resonance line, and the red
dot is the operation point. Using new quadrupole mag-
nets, the shifted point was corrected to the point colored
by cyan.
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Figure 5: Before (top panel) and after (bottom panel) cor-
rection with tracking to bunch train tune shifts for vertical
(blue) and horizontal (red) as a function of time from in-
jection. Beam loss was reduced by 30 % after correction.
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