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Abstract

Pressure bursts accompanied by beam losses had been frequently observed during the Phase-1 commissioning of the
SuperKEKB positron ring. The cause was presumed to be the collision of dust particles in the beam pipe with the stored
beam. A simple model, that is, a duct particle drops from the upper surface of the beam pipe and the beam loss occurs by
the energy loss during the collision with the dust particle, qualitatively reproduced the phenomena. Relatively large dust
particles with diameters of several hundred micrometers were actually collected from a beam pipe where the pressure
burst had been frequently observed. Based on the assumption, the suspicious beam pipes were mechanically knocked,
and the dusts attached on the beam pipes were shaken off before starting the Phase-2 commissioning. As a result, the
frequency of the pressure bursts was drastically decreased in the Phase-2 commissioning.
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Figure 1: Layout of SuperKEKB Main Ring (MR).
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Figure 4: Locations of the pressure bursts in the ring as a

Figure 2: Typical pressure burst accompanied by beam

loss.

than 50 mA during the Phase-1 commissioning.
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Figure 5: Number of bursts per 50 h of operation time, the

Figure 3: Typical behavior of the beam current, RF phase
and the loss monitor (LM) signal at the pressure burst. The

LM signal is the time- integrated beam loss.
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Figure 6: Deduction of the location of pressure burst using
the pressure values of several vacuum gauges.
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Figure 7: Cross section of a beam pipe for bending magnet,
and the structure of groove at the top and the bottom of the
beam channel.

Figure 8: Knocker attached to a beam pipe for bending
magnet.
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Figure 9: Simplified cross-sectional model for the

simulation of the collision of a dust particle with a
circulating beam.
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Figure 10: Process of calculating the heating of dust
particle and the beam loss during the collision.
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Figure 11: Typical calculated results of the minimum beam
life-times and the integrated beam losses as a function of
the radius of dust particle for several beam currents in the
case of Al,Os particle.
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Figure 12: Time behaviors of the beam intensity and the
integrated beam loss for the case of the beam current of a
700 mA and the radius of a 200 um in Figure 11.
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Figure 13: Special tool for collecting dust particles at the
bottom of beam channel.

100

Figure 14: Collected dust particles from a beam pipe for
bending magnet where the pressure bursts were frequently
observed during the Phase-1 commissioning.
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Figure 15: Locations of the pressure bursts in the ring,

the beam currents when the bursts occurred and the
maximum stored beam current at that time as a function of
the operation time with a beam current larger than 50 mA
during the Phase-2 commissioning.
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Figure 16: Number of bursts per 50 h of operation time, the

beam current when the bursts occurs, and the maximum

beam currents as a function of beam operation time during

the Phase-2 commissioning.
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