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Abstract

In March 2019, the orbit displacement was observed in 3-50 beam transport (3-50BT) line which connects two large
and small synchrotrons at the high intensity proton accelerator facility, J-PARC in Tokai village, Ibaraki Prefecture. It
was found that the bending angle of the B15D bending magnet at the upstream of the 3-50BT line decreased from the
behaviour of the orbit. The magnetic field of the B15D magnet was considered to be decreased by 0.2%, even though
there was no abnormality in the monitored value of the power supply current. An interlayer short circuit of the magnet
coil was suspected. The orbit displacement was not instantaneous. It occurred slowly over several minutes according to
the record of the beam trajectory. This time scale also suggests an interlayer short circuit. Here, we report on various
investigations conducted on the power supply and magnet in order to detect the cause of orbital displacement, the
contents of the temporary treatment, and various safety measures taken to continue the beam operation. It is difficult to
pinpoint the exact location and cause of the failure when no abnormality is observed in the appearance of the failed
magnet. However, for the coil which has multiple coil leads, because the voltage measurement can be performed for
each part, it is possible to figure out a defective part. The B15D bending magnet lasted for three weeks after the
treatment. We also report the monitoring and progress of the beam operation with the modified B15D magnet.
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Figure 1: Observed orbit displacement.

# masashi.shirakata@kek.jp

-90 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

2. FAEEEHMORAE

2.1 BISD {RAIERA

B15D ffn sEmE A IE, Bt L CREH OB A FF
D1 % 1 DYAT LEI2-TWA, BiIL DCCT 12k5
E=H—EEIZE 1 BB TT =47 L TEY, o
STHEIRHINCEIHMNSH -T2 TR Tx5, 72771
TEILREERL TR, BISD fR A R A K% Fig. 2
R, BB A THADTIR—MEE TR AL
TEHT ., IR ED H RO —fRERA THD,
R B REAAEE T, 2 DAL (Eaf vl TR
AW) EH 0, AME16.7- P 12.6 mm DR —a %74
12 4= 2 BEWELOE L, FhAE B ER

BRERNETE—LRLELDONOESDIA NN ZTE
KT B, 708, KEERFENF ML 72 I HIKEE 725
TWb, REAGFAERICHIGITTOOMATIEZIT o725,
KL, B, RWREDREIIFSTGEDLNR
Mol

:
2

.
!
{
|
]
I
2
.l-
2
i

/#
|

PICJ0166.JPG

Figure 2: B15D bending magnet.
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Figure 3: Measured impedances of each coil block.
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Figure 4: Coil block voltages and water temperature.
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Figure 5: Trend of air pressure in five water circuits.
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Figure 6: Bypass way of B15D magnet.
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Figure 7: Generated heat estimation at the short point
between layers.
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Figure 8: Alert and watching system.
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Figure 9: Magnetic field calculation. Scale: [cm].
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Figure 10: Measured beam emittances. (Multipole effect
due to the current bypass on B15D magnet).
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Figure 11: Trend of orbit at BPMO1, 02, 03.
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Figure 12: Observed water leak.
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