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Abstract

Upgrade of the J-PARC main ring for higher intensity is an important step for the T2K neutrino oscillation experiment.
The present beam power is 470 kW and the goal of the upgrade is 1.3 MW, providing threefold intensity of the neutrino
beam. Beam loss in the main ring limits the proton bunch intensity. Precise orbit correction and stable operation are
necessary in order to reduce the beam loss. Beam position monitor (BPM) plays a key role in the measurement of the
closed orbit distortion (COD). Currently an apparent dependence of COD RMS on the beam intensity is observed. In
order to understand the nature of the phenomenon, an investigation is being made on the intensity dependence of the
BPM response as well as the effects of wake field and beam bumps on the beam orbit itself. The status of these studies is
reported.
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Figure 1: COD excursion of high intensity (> 10'* ppp)
compared to low intensity (~ 102 ppp) with bump on
BPM# 152.
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Table 1: Machine Condition and Measured Parameters

MR Power
Energy

470 kW

3 GeV

Number of bunches 8

high : > 2.4 x 10™ ppp

low : ~ 6.0 x 10'3 ppp

high : 26/32

low : 16/32

high : 500 ps

low : 100 ps

Ve /vyt 21.35/21.45

without

QFR152 410 mm (kicker)

QFR82 +4 mm (septum)

QFR152 410 mm and QFRS82 +4 mm
low intensity with QFR152 410 mm

beam intensity

Thin ratio

Macro pulse

Tune

Bump
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Figure 2: A typical BPM responce.
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Figure 3: All the BPM counts. The discontinuity of the
counts, corresponding to BPM # 13 and 15 has a special
amp for some test, and the other with count zero are masked
BPM. The detail of the monitor system is described in the
reference [4].
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Figure 4: Momentum dispersion function from optical cal-
culation.
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Figure 5: Fit with dispersion function. The red line is the
measured value and the blue line is fitting result.
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Figure 6: Dispersion effects subtracted from COD of each
datasets. QFR82 and QFR152 corresponding to BPM#71
and 131.
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Figure 7: The COD of each difference of time with bump
on QFR152. <K4-K1> is the average of COD of the K1
timing subtracted from that of K4 timing.
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Figure 8: The COD with bump on QFR152 (BPM131) with
high and low intensity (top), their difference is the mid-
dle, and the simulated COD, which supposed single kick
on BPM131, is the bottom.
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Figure 9: Correction from each sources for COD subtracted
<K 1> of low intensity from <K4> of high intensity.

NV 7% QFRI52 £ 721X QFR82 IZNL T/ T — R &,
NUTIRUDT—RZENZTND, K4 £ K1 D COD F
YFDZEEZFRNTT T —Y — A% L 724555 Figure 10
TH5, QFR2 IZIFE TR LD T INF ¥ —HUNX L,
Amm DREZXI UMDV TENLTONE o7z,

4.4 T zA T

FYN—ICE—LPBoTHRET DV A V%
CST PARTICLE STUDIO [9] Z FHHWTHE L7z, Fv
71— DFARIESCHR [10,11] 2 BF 12, Figure 11-12 D &
IZETMELUZ, DA ZBDY — AL b — LA
ORREEH AFEAMIZ10mm T 5 L, V=1 ZHORS
BlEF v h—DhbEES X5 ICEE Lz, Bohi
DA TIRTFUIIYNE T ALV E—R VAT
NZ N Figure 13-14 (TR U7z, WEIZFX v 7—TD
T A 74 V=X ADEHITHLNTE D [12].
Tz IAVE=RVAD Z % F 5 & Figure 15 1%
F =R =AU THo7z, Fvr7EITX3 X VEE
TE 5 [13],

KL = 1 /OOO dwIm (Z, (w)) [Aw)|? 3)

™

- 189 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

PASJ2017 THOMOS

0 200 400 600 800 1000 1200 1400  160C
(m)
€OD correction
0.004 T T T T T T ™ @ 2ZSH
0.003 o Km
o s
0.002 ® sms

Correction angle (mrad)

o 200 400 600" 800 1000 1200 ~ 1400 1600

(m)
Figure 10: The error source of COD, subtracted the COD
of <K4-K1> without bump from the COD <K4-K1> with
bump on QFR152 (top) and QFRS82 (bottom). Note that the
Y-range is smaller than that of Figure 9.
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Figure 11: The schematic view of the simlified FX kicker
cross-section. The kicker is made of ferrite magnets, pure
copper coils and plates, and resistive elements, putting into
a vacuum cylinder.
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Figure 12: The simlified FX kicker model for a wake field
estimation. The appropriate boundary conditions and a

simplified resistive circuit [10, 11] are applied.
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Figure 14: Transverse wake impedance of real part (red)
and imaginary part (blue), applied FFT with a roll-off factor
0.2.
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Figure 15: Wake impedance of Z. The results is consists of
the previous measurement [12].
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