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Abstract

For higher beam power, evaluating the impedance with multi-bunch is necessary at the J-PARC MR. The imaginary
part of the impedance, the betatron tune shifts induced by the space charge effects were estimated and the quantitative
evaluation is on-going. Understanding on the dependence of the bunch distant is one of the keys to impedance model
reconstruction. The investigation on the time structure of the wake field is discussed in this report.
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Figure 1: Tune shift slopes for two filling patterns in the
horizontal (a) and vertical (b) planes.
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Figure 2: Measured (dots) and modeled (lines) tune shifts
for three equidistant bunches in the horizontal (a) and ver-
tical (b) planes. The extrapolation from measured (dashed)
and modeled (solid) tune shifts for nine equidistant bunches
in the horizontal (c) and vertical (d) planes. Model L rep-
resents the model based on space charge effects. Models
S and C are resistive wall effects based on Shobuda ef al.
and Chao et al., respectively.
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Figure 3: Measured tune shift slopes as a function of the
number of bunches with fitted lines. The sign of the tune
shift slope for horizontal and vertical planes were opposite.
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Figure 4: The schematic view of the experimental condi-
tion with two different distances between source and wit-
ness bunches.
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Figure 5: Typical row signal measured with iGp12 (a) and
tune spectra for each bunches (b).
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Figure 6: Relative wake decay of the measurement and
model. It is scaled to compare the tendency. The coeffi-
cients are under estimation.
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Figure 7: The distance dependence of the wake function.
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Figure 8: Wake field of the elliptical chamber (a) and the
round chamber (b). In the round chamber, the wakes in the
x and y planes are the same value due to the symmetrical
geometry.
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Figure 9: Preliminary results of the tune shift simula-
tion (dashed lines) and measurement (solid lines) with sin-
gle bunch for horizontal (a) and vertical (b) planes. The

blue and magenta dashed lines show the component of the
dipole and quadrupole wake fields, respectively.
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Figure 10: Preliminary results of the tune shift simula-
tion (dashed lines) and measurement (solid lines) with three
bunches for horizontal (a) and vertical (b) planes. Two dif-
ferent bunch filling patterns, equidistant (red) and sequence
(blue) are shown. The difference can be seen in the simu-
lation, but it is under discussion. The previous 5 turns are
enough for including the wake in the calculation, but figure
(b) shows includes the result of previous 1 turn due to large
discrepancy.
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Figure 11: Preliminary results of the tune shift by the el-
liptical cross-section component (a) and the dipole wake
component (b).
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