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Abstract

In the J-PARC main ring, slow extraction using third-order resonance is performed for the Hadron Experimental Facility.
During the beam operation in April 2024, a small amount of beam loss was observed between the end of acceleration up to 30
GeV and before slow extraction. In addition, a high beam rate was observed at the start of beam spill in the E16 experiment
which uses 30 GeV protons transported on the high momentum beamline of the Hadron Experimental Facility. It was speculated
that the cause of these phenomena is that the beam components with large momentum are affected by coupling resonance at the
flat top after the end of acceleration, increasing the transverse beam size. To confirm this speculation, beam tests were performed
with different beam parameters, and results consistent with the above speculation were obtained. This paper describes the results

of the above beam tests and future plans.
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Figure 1: Drawing of the Switching Yard, which connects
the Main Ring and the Hadron Experimental Facility. In the
Switching Yard a small part of the proton beam was branched
into the so-called B-line.
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Figure 2: Schmatic cross setcions of the lambertson magnet
and the proton beam. There are three beam operation modes,
each with different beam profiles and vertical positions.
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Figure 3: The time structure of the extracted beam observed by
the lead glass calorimeters of the E16 experiment during beam
operation in June 2021. The detection time is determined by
the generation time of a trigger that requires two or more hits
in the lead glass calorimeters. The vertical axis shows the time
in one revolution in the ring, and the horizontal axis shows the
time during extraction.
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Figure 4: The settings of the chromaticity for 30 GeV slow
extraction operation. Between the end of acceleration and the
start of extraction, RF voltage is turned off and the beam is de-
bunched. Chromaticity correction during this period is weak-
ened to mitigate beam instability.
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Figure 5: Tune diagram around the operation point for 30 GeV
slow extraction operation. The red circle represents the beta-
tron tune of the beam component with central momentum, and
the blue circle represents the betatron tune of the beam com-
ponent with momentum of Ap/p = +0.6%.
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Figure 6: Zoomed up tune diagram with the green circle
which indicates the betatron tune of the beam component cor-
responding to momentum Ap/p = 40.6% after changing the
beam parameters.
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Figure 7: Beam loss distributions before and after changing
beam parameters. The top figure is before the change, and the
bottom figure is after the change. In each figure, the top row
shows the time distribution of beam loss, with the vertical axis
being the beam loss monitor count and the horizontal axis be-
ing the time from beam injection. Red is the total beam loss
monitor count in the slow extraction straight section, while
blue and green are the total values limited to the area around
the electrostatic septa and the area around the downstream sep-
tum magnets, respectively. The bottom row shows the number
of particles in the ring measured by DCCT. The beam loss seen
before the start of extraction has been reduced after the param-
eter change.
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