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Abstract

From July 2021, upgrade works of the septum magnets for fast extraction (FX) commenced with an aim of increasing
the beam power of MR to 1.3 MW from 500 kW. However, we found defects that are water leakage and brazing failure
in the magnetic coil of the septum (SM32) in August 2021. We decided to postpone its installation and produce new
magnet coils for SM32. Full restoration of SM32 is expected in the summer of 2023. The beam extraction in June 2022
was performed using a temporary vacuum duct instead of the SM32 magnet, and the extraction beam orbit was maintained
by increasing the magnetic field of the other five septum magnets. In this presentation, we will report on the study of the
beam extraction method without SM32 during the period until recovery, and the result of the beam test in June 2022.
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Figure 1: The layout of the FX magnets at J-PARC MR.
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Figure 2: The downstream side of SM32.
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Figure 4: Occurrence of discharge.
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Figure 5: Beam envelopes without SM32.

Table 1: Summary of Settings of the FX Magnets When
SM32 Is Not Used

3 GeV 30 GeV
Max. BL BL BL
Max. B B B
P.S. Output  P.S. Output P.S. Output
0Tm
KM1 0T
0Tm 0KV
e 0T
KM2 0.126 Tm 0kV
KM3 0.063T
KM4 33KV 0.113 Tm
EE— —— 0.057T
0.082 Tm 297 kV
KMS5 0.041T
21.5kV
0 Tm 0.235Tm
EDDY1 0T 0.157T
0.847 Tm 0 kA 5.00 kA
0.565T
18 KA 0.065 Tm 0.544 Tm
EDDY2 0.043T 0363T
1.371 kA 11.55 kA
1.344 Tm 0.187 Tm 1.318 Tm
SM30 1.097T 0.153T 1.076 T
3.9kA 0.543 kKA 3.83 kA
2.115Tm 0.249Tm 2.094 Tm
SM31 1.493T 0.176 T 1.478 T
4.0KkA 0.471 kA 3.96 kKA
1.726 Tm 0 Tm 0 Tm
SM32 1.438T 0T 0T
42 kA 0 kA 0 kA
2.970 Tm 0.356 Tm 2.858 Tm
SM33 1.563T 0.187T 1.504 T
42 kA 0.503 kA 4.04 KA
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Figure 6: Output of MRPM#23 3 GeV beam extraction to
the abort dump Jun. 30 2022 22:29 Run#89 Shot
No.1182.
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Figure 7: Residual dose at SM30 upstream abort-side.
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Figure 8: Measurement results of residual dose.
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Figure 9: Cross section of the QDT155 duct.

5. 30 GeVE—LEHLIZEITT

2022 4 11 HIZ 2 B H O — L3 BRAEEINTEH
.30 GeV B —2HUH B3 THOND T IE THD, SM32 1
LTOE—ALEH LT, Table 1 D% EE A > Tk
T 5, Ll @i SM 1 BRI JISEWEZATHE
AT 2L THEO LEERSH D, ZORRIZD
WTIRET LT,

LA L ORUYEIL, WA R D&H -7 NU JIA%E
1TLCEY, Abort IO ARFHILIL 4 2> HIZE DOWFRH]
ENRIAEND, W HFOaA LR FHiHE, EXp AR
M= VN TR ESE DG ED DT, M B R AN B
ROIFZFNETOHMENDZEIZAR D,

ez 13, KD HELIAEL TOZRWEETED Abort il
IA)VIZHEH LTz, NU fill=A VAL FEREIZ, Abort {HI1
KA O/RZ—BEIMTHI TS, KSLHED) A7
NIz Tl VA, IKER ThIVTEH T
BAREMED 8D, NU BNZHT = A1 Abort {AlIZREf =2
ANERAT 1 KA BECTEALZSAOEHFE %
11272, EbNT=4 SM OR EEZ Table 2 IZFLDH 5,
KM DFREMITEFEL TORVDTEHIEL TWD, Sl

M IZEBWT 4 kKA LLEOEEIIAREIZRY, EFO
ﬁﬁ?bi‘%v‘io?‘:@?ﬁibﬁléo
Table 2: Setting for 1 kA Operation of SM32
30 GeV 30 GeV
Maximum without SM32
P.S. Output SM32 1 kA
P.S. Output P.S. Output
EDDY1 18 KA 5.00 kA 7.53 kA
EDDY2 11.55 kA 7.53 kA
SM30 3.9kA 3.83 kA 375 kA
SM31 4.0 kA 3.96 kA 3.42 kA
SM32 4.2 kA 0 kA 1.00 kA
SM33 4.2 kA 4.04 kA 3.72 kA
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