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Abstract

A new beam line which transports 30 GeV primary proton beam became ready in January 2020 at J-PARC Hadron
Experimental Facility. In this beam line, called ”B-Line”, about 0.1% of primary proton beam is branched from the exist-
ing A-Line. A commissioning of the B-Line was performed in May and June 2020, and the proton beam was transported
to the secondary-production targets of a nuclear physics experiment for the first time. In the commissioning, the beam
orbit was well controlled and the intensity of 10'%/spill was achieved, where the spill cycle is 5.2 seconds with 2 seconds
of beam extraction. In addition, a reduction of beam halo and an improvement of the spill structure were also studied to
realize better condition for the experiment. A legal facility inspection as a radiation generator was passed on 24th June,
2020, and the B-Line has become available to beam operation for the physics experiments.
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Figure 1: A drawing of the hadron beam line. The B-Line is newly constructed and branched from the A-Line.

Figure 2: Beam profiles measured by RGIPMs, TGTPC
and DumplIC. The numbers correspond to the positions in
Fig. 1. Black vertical line is the center of the beam line.
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Figure 3: A schematic figure of the cross section of the
Lambertson magnet and beam position.
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Figure 4: Results of the beam intensity extracted to the B-
Line as a function of the primary beam position in vertical
at the Lambertson magnet, Ygy .
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Figure 5: A schematic figure of the horizontal and vertical
collimators made of tungsten alloy.
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Figure 6: The dependences of the B-Line beam intensity(IC) and counts of Q2F halo monitor (Q2FHM/IC) on the
collimator-block positions. Red lines show the decided positions of the blocks for user operations.
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Figure 7: A spill structure of the ”burst shot” measured by
DumplC.
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Figure 8: An application window to monitor control sig-
nals (blue) and return signals (red) from the electric power
supplies.
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Figure 9: The drift of Ygy in a spill. The averaged Ysm
over 100 shots are plotted.
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Figure 10: A comparison of the spill structure with and
without a ramping control of magnet current. The wave-
froms are averaged over 100 shots.
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