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Abstract

The repetition rate of the J-PARC main ring (MR) will be changed from 2.48s to 1.3s in order to achieve designed
beam power of 750 kW. The high repetition rate operation requires magnetic field in the MR bending magnet to be
changed more quickly, and current pattern for the bending magnet is also required to be changed more quickly. The rapid
current pattern increases eddy current in the vacuum duct of the bending magnet. The ununiformity of the magnetic field

caused by the eddy current was calculated to be O(10~*

) %. To measure the ununiformity, we produced search coils.

We evaluated and adjusted induced electromotive force of the search coils. The uncertainty of the ununiformity from the
search coils were found to be less than 0.02 %, and we established the method for the measurement of the ununiformity.
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Figure 1: Schematic view of J-PARC Main Ring.

Figure 2: Schematic view of the bending magnet in the
MR.
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Figure 3: Timing dependence of input current for the MR
bending magnet.
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Figure 4: Position dependence of ununiformity of mag-
netic field.
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Figure 5: Schematic of the setup to measure the unuinifor-
mity of the magnetic field.

two coils in same search coil

Figure 6: Schematic of the connection of the coils.
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Table 1: Summary of the Magnetic-Field Measurement in
the Permanent Magnet

coil ID  output (V) S (m?) difference from coil 1 (%)
1 4.298 1.774 0

2 4.302 1.776  0.073

3 4.302 1.776  0.071

4 4.301 1.775 0.055

5 4.301 1.775 0.048
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Figure 7: Position relation between magnetic field and the
search coils in the MR bending magnet.

Table 2: Summary of the Angle Correction for the Search
Coils

configuration  output (V) difference (%) correction (°)
coil2-coill 917.8 0.053 1.9
coil3-coill 856.6 0.050 1.8
coil4-coill 497.2 0.029 1.4
coil5-coill 548.0 0.032 14
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Table 3: Comparison of the Outputs of the Search Coils
after the Angle Correction

configuration  output (V) difference (%)
coil2-coill 342 0.002
coil3-coill 312.5 0.018
coil4-coill 72.1 0.004
coil5-coill 125.3 0.012
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