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Abstract

For J-PARC, 16 electrodes beam-size monitors are developed aiming at measuring the beam sizes of high intensity
beams up to 1.38 MW in 1.16 s cycle operation of the MR. Furthermore, with high accuracy measurements of beam-sizes,
the injection mismatch from the RCS is to be decreased. In the beam test in February 2019, the signal-noise ratio (SNR)
of this monitor in bunch-by-bunch measurements was nearly 40 dB and lower than the design value 50dB. To improve
the SNR, we are considering to develope new LPFs for anti-aliasing. In addition, the second monitor will be installed in

August 2019 and tested with beams in November.
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Figure 1: The drafting of 16-electrodes monitor by
TOYAMA Co.,Ltd. The size is 500 mm length, 195 mm in
outer diameter and 165 mm in inner diameter. Transverse
moments of beam are calculated from induced voltages in
16 electrodes which are 320 mm long, 9.85 mm wide and
5.0 mm thick.
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Table 1: Beam Parameter

Bunch 8
Thining Ratio 28/32
protons per pulse  5.87e+13
Beam Power 0.02 kW
MR Cycle 5200 ms
Acc. mode 3 GeV DC mode
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Figure 2: Wavefrom from ch.0 which is overwriten by turn.
Clock synchronization between ADC and RF clock is con-
firmed. It seem that seventh and eighth bunches are unsta-
ble.
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Table 2: Quadrupole Moment and S/N
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Figure 3: Quadrupole moment o2 — 03 by the turn in Bean
Based Gain Calibration. Statistic error is bigger than ma-
chine error.
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Figure 4: Calculation of relation between S/N of mon-
itors and quadrupole moment when positions (z,y) and
size (05,0,) of beam are setting as (0,0)[mm] and
(5.5,7.7) [mm].
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Figure 5: Calculation of relation between errors of o2 —
o2 and emittance with beta functions in tune (v, v,) =
(21.35,21,45).
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Figure 6: Sixteen-electrodes monitor with taper-pipe.
(Only a part of innner conductor is seen.)
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Figure 7: The response of 16-electrodes monitor measured
with taper-pipe for impedance match. Blue line is relative
response and red line is phase delay. The signal region
around 3.4MHz is presented as red zone.
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Figure 8: Calculation of peak-to-peak voltages and S/N.
Blue zone presents peak-to-peak voltages from the moni-
tor, Red zone presents S/N.
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Figure 9: Calculation of peak-to-peak voltages and S/N
from LPFs(EF501 [8]) and attenuation 15 dB. Blue zone
means peak-to-peak voltages from the monitor and red one
means S/N.

X 10 1%, SEOY—AF A MZEIT5 BBGC BiED
2HD 8 EMBMASHBINSWEMBE—A Y METH S,
e o2 — o2, RGBS 20,0, DETH S, BBGC HillE
2HDEMNREL —H L TWZaRWA, BBGC #iZ /o
HIBE—AY FDENOIEDVWTWVWBE Z Ehbhb,
FMME—AVPNTH OANDIKHZMHR L, ZD& &
DEF ¥V INDT A EFNFN 3% OHPHIZES
ANy <

S, SN L2t EOBBRIZ DV THE LTV F
ETHh5,

Numrical difference of two quadrupole moments
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Figure 10: Numerical difference between two quadupole
moments which is calculated from two 8-electrodes moni-
tors in 16-electrodes monitor. By BBGC, these diffrences
get close to 0. There are 130 shots data.
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