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Abstract

J-PARC (Japan Proton Accelerator Research Complex) Main Ring (MR) has been operated with about 350kW beam
power. To increase the beam power, the reduction of the beam loss is the most important issue. Especially the beam
loss at the beginning of acceleration limits the beam power now. Beta function is one of the most important parameters
of beam optics, but it was never measured during acceleration. We developped new FPGA module which enables us to
excite betatron oscillation at any time. We successfully measured the beta function with this module. This measurement
is the frist measurement of beta function during acceleration at J-PARC MR. From this measurement, we corrected the
beam optics and succeeded in accelerating the beam with new operation points.
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Figure 1: Schematic view of the setup.
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Figure 2: Overview of Timing.
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Table 1: Main Beam Parameters of the Measurement
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Beam intensity 2.0 e+12

Horizontal tune 21.25
Vertical tune 21.4
Chromaticity ~0
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Figure 3: Stripline BPM signal measured by osciiloscope.
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Table 2: FPGA Module Setting and Start Timing of DAQ

kick start
90ms
190ms
290ms
390ms

kickend DAQ start(pO+)
100ms 100ms
200ms 201ms
300ms 306ms
400ms 410ms

tune(hor/ver)
0.25/0.41
0.2570.40
0.27/0.40

0.285/0.40
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Figure 4: Turn by turn horizontal beam position measured
by BPM No. 11.
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Figure 5: Fourier amplitude spectrum of turn by turn hori-
zontal beam position measured by BPM11.
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Figure 6: Measured beta function at p0+100ms.
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Figure 7: Measured beta function at p0+201ms.
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Figure 8: Measured beta function at p0+306ms.
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Figure 10: Measured and calcuration ratio of horizontal
beta function at pO+100ms. Red :1st measurement, Green:
:2nd measurement, Blue:3rd measurement.
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Figure 11: Horizontal beam position meaured by BPM 79
at p0+100ms in 2nd measurement.
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Figure 12: Horizontal beam position meaured by BPM 79
at p0+100ms in 3rd measurement.
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Figure 13: Fluctuation of measurement and calcularton
raito with Fit and FFT at pO+100ms (2nd measurement).
Black:Fit Red:Fourier transformation.
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Figure 14: Fluctuation of measurement and calcularton
raito with Fit and FFT at p0+306ms(2nd measurement).
Black:Fit Red:Fourier transformation.
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