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Abstract

The J-PARC main ring (MR) will be increased to 1.3 MW. To cope with the increase in beam intensity, the intra-bunch
feedback system (IBFB) needs to be upgraded to handle higher frequencies up to about 200 MHz. To evaluate the per-
formance and understand the optimal parameters after this upgrade, we are developing a particle tracking simulation that
includes the necessary components. The recoherence period induced by chromaticity between tracking simulations and
experiments are compared and it cannot be discribed by the simple simulations, and we investigate what mechanisms ex-
plain this result. The shift of synchrotron tune caused by longitudinal wakes using tracking simulations are calculated and
it find that introducing the effect of longitudinal wakes only does not explain the recoherence period in the experimental

results.
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Figure 1: The envelope of the average of the transverse
beam position in the bunch calculated by Eq. (2); £ = —1
(bleck), & = —2 (red), ¢ = —3 (blue), and & = —7.9
(green).
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Figure 2: The envelope of the average of the transverse
beam position in the bunch from the tracking simulation;
& = —1 (bleck), & = —2 (red), £ = —3 (blue), and & =
—7.9 (green).
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Figure 3: Frequency components of the beam position ob-
tained from the tracking simulation for £ = —7.9.
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Figure 4: The difference signal A(z) = BPM,(z) —
BPM_(z) obtained by the beam position monitor.
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Figure 6: Average of the beam position in the bunch for
each turn for £ = —7.9.
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Figure 5: Frequency component of the dipole moment signal fzz_ A(z
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Figure 7: Longitudinal wake potential at SPring-8,
Omesh = 0.001 m.
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Figure 8: Potential U’ (¢) considered the longitudinal wake

effects; OmA (black), ImA (red), and 10mA (blue).
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Figure 9: 2D histograms of synchrotron period of the
tracking simulation and synchrotron tune v, calculated by
Eq. (20) from the potential (red line) when longitudinal
wake is considered at SPring-8.
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Figure 10: Position after the transverse kick for £ = 6 at
SPring-8 when the current is 5 mA(= 1.5 x 10'! particle).
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Figure 11: Frequency componentposition after the trans-

verse kick for £ = 6 at SPring-8.

=z 2 z
G'(z) = esk | 5 cos B2 2 [Fdo Z;m >(z<0)
0 (#>0)
(21)
1
2b2 3
= 22
50 (Zoo) (22)

mathematica # VW T X v > 2 B2 ZEZX LN S, J-
PARC MR 51T 5 #t /7 AHEHIEEEY = £ 212DV T D
BEFEEITo7 [14], E LY =4 7KRTFT VT vl
Fig. 12 10" 3%

W0(2)[W/m](x10°)

4 05,=2.72 A
3 evliuem 14
2 ®0,=544m |
1

0

-1

-2

50720500 0
z[m]
Figure 12: Longitudinal resistive-wall wake potential for
PIC code; 0 mesn = 2.72 m (black), 0pmesh = 5.44 m (red),
Omesh = 1.36 m (blue).
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Figure 13: The plot obtained from the synchrotron pe-
riod in the tracking simulation (blue, green point) and syn-
chrotron tune v, calculated from potential (red, black line)
when longitudinal resistive-wall wake (0 esn = 2.72 m)
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