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Abstract

In J-PARC MR transverse stripline kickers are used for the transverse betatron tune measurements, bunch-by-bunch
feedback damping, intra-bunch feedback damping and spill structure improvements at slow beam extraction (the system
is called as “exciter”). One system consists of two opposite electrodes excited by two RF power amplifier sets with out-
of-phase RF power (TEM mode), respectively. Recently quadrupole kick is produced with in-phase RF power and beam
responses are measured using a quadrupole pickup. In these operations the kick angle is an important quantity. We used
the design values so far. But recently we obtain the experimental value that agrees well with the design value, exciting
the beam with a burst sinusoidal wave and detecting the betatron oscillation with the BPM.
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Figure 1: Cross section of the exciter. Inner diameter of
the beam duct is 203.3 mm, distance between the
electrodes 140 mm, characteristic impedance ~ 50 Q.
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Figure 2: Frequency response of the exciters.
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Figure 3: Ideal input RF waveform for the exciter.
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Figure 4: Calculated beam response to the sinusoidal
dipole kick. Blue: v/vgr=0.975, Green: v/vrr=1.
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Table 1: Parameters of the Exciter and the Beam

x(n)=-— 1+ COS(2TTV -11) 2)

Input power Figure 7 and 8
RF frequency 263,469 Hz
Revolution frequency 185,711.5 Hz
Betatron tune v x ~22.42
Synchrotron tune v s ~0.00118

Number of protons ~1.33X10'2 protons

Number of bunchs 1
Beam energy 3 GeV

Chromaticity 80% or 95% of the full correction
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Figure 5: Three-series exciter.
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Figure 6: Betatron tune variation during the injection flat
bottom.
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Figure 7: Transient response of the RF power amplifier.
Corrected the attenuation due to the 60.1 dB attenuator.
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Figure 8: Saturation of the RF power amplifier.
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Figure 9: Beam response measured at the address 158
with the chromaticity of 80 % correction.
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Figure 10: Beam response measured at the address 158
with the chromaticity of 95 % correction.
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Figure 11: Overlapped plot of the BPM data at 80 %
chromaticity correction.
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Figure 12: Overlapped plot of the BPM data at 95 %
chromaticity correction.
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Figure 13: Beam response measured at the address 158
with the chromaticity of 80 % correction. Black dots:
theoretical estimation, red dots: measured at #158.
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Figure 14: Beam response measured at the address 158
with the chromaticity of 95 % correction. Black dots:
theoretical estimation, red dots: measured at #158.
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