Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi
PASJ2023 THP14

J-PARC MR 8GeV BELHFIZH TAEBHMANDHIBER T REE

EFFECT OF MAGNETIC HYSTERESIS ON THE MAIN MAGNET WHEN
OPERATED AT 8 GeV IN J-PARC MR

S ERY, FIEEY BREA Y, HHIEANY, FHRRAE Y, EEIEA Y, BB Y
Kazuki Miura * ¥, Tetsushi Shimogawa®, Yuichi Morita”, Masahito Yoshii ", Masaki Y oshinari

Masahito Tomizawa " , Ryotaro Muto

VKEK, ¥ NAT Corporation

Abstract

J-PARC main ring (MR) is a circular accelerator that extracts beams by switching between two operation modes, fast
extraction (FX) operation and slow extraction (SX) operation. Extraction energy of both operation modes is 30 GeV.
However, the ongoing COMET project requires beam extraction at 8 GeV for SX operation. The 8 GeV beam study was
conducted from January to February 2023, then, the 8 GeV beam was successfully extracted to the Hadron Experimental
Facility. On the other hand, it was observed that the beam conditions were not reproducible before and after the short
maintenance that were carried out during the beam study, which involved equipment shutdown. In order to investigate
the cause of this event, the parameters and other settings of each device were checked, but it was confirmed that they
were the same as before maintenance. The influence of the magnetic field hysteresis of the main magnet was pointed out,
and the beam state before maintenance was reproduced when the 8 GeV pattern excitation was performed after the 30
GeV pattern excitation in the main magnet as before the maintenance. The results of measuring the magnetic field of the
main magnet to observe the hysteresis effect on the magnetic field is reported.
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Figure 1: Fractional momentum before and after the
scheduled maintenance.
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(b) After maintenance (30 GeV—8 GeV)

Figure 2: Fractional momentum before and after the
scheduled maintenance(30 GeV—=8 GeV).

JElRLTE Fig. 1 EHEEL T, AT AR O IREE
JIKHBL WS, 202D, 2O —AFHEMERR
DOJFERIT 8 GeV R — U BICEMAEBRZEIEL,
8 GeV \F— L TEIRZNL L BIF -2 LicLAEMA D
EAT VY A ChHoT=Z N0 D, ZNETIZH MR
TIX 2018 4F 1 . 2018 4E 2 A, 2021 4£ 5 A 3 [E|Z
JED 8 GeV B — L BRIZATHOIL TEIZM, W Vb [ELAT
FT30GeV ¥ —2 THEEL TWRREEND AT
2EAEETINT 8 GeV /RF—EERIZBAITLTHY, 4 H
DI 8 GeV RF—r = H AT U A (FBRE 1)
—8 GeV /XF— 3 H BT EVIOFRIUISIR T2 80,
A A 0D CZORERPHERBINIZZ LR D, ZOFEG
DI SN T BT DT DIAT o - & TR S B
WIALIRRIZ E DD,

PASJ2023 THP14

3. MHRTEICKIERTI REZEMER

8 GeV B — LRIk TH# . JElRLIceAT IV AR
B2 G D DD METR T DT D IR E &2 326 L 7=,
BEFHEEL LB A NS E R 7 0—7 %4
AL EE LR RE GAlE R 2 B b S w7 ofkpe) T, o8
Z—r DERLEIRE L, SEH T AT T o7,
HIESROEWAIIBMII6 BLOBMI1TD2HEL.
K-S C/3% — 2 Flat Bottom @ DC 435 100 AR
F—HERE T AL THIE =5 — (FEHEREE)
FRIE AN I ARA—=Z — D43 FFETHD 0.01 mT
RN ZTWD, HIEREF% Table 1 12787,

Table 1: Average Magnetic Field Under Each Pattern
Condition

Average magnetic field at flat

Pattern condition bottom (DC)

BMI116 BMI117
30 GeV — PS OFF — 30 GeV 133.99 mT 134.61 mT
30 GeV — PS OFF — 8 GeV  134.01 mT 134.62 mT
8 GeV — PS OFF — 8 GeV 133.88 mT 134.45 mT
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Table 2: Magnetic Field Measurement for Investigation of
Initial Conditions (QFN117)

Table 3: 30 GeV — 8 GeV Reproducibility Confirmation
(QFN117)

Pattern condition Average magnetic field at flat

Pattern condition Average magnetic field at flat

bottom (DC) bottom (DC)

30 GeV = PS OFF — 8 GeV  110.27 mT 30 GeV — PS OFF — 8 GeV  112.11 mT

8 GeV — PS OFF — 8 GeV 110.09 mT 30 GeV — PSOFF — 8 GeV  112.12 mT

8 GeV — PS OFF — 8 GeV 110.04 mT 30 GeV — PS OFF — 8 GeV  112.12 mT

8 GeV — PS OFF — 8 GeV 110.00 mT 8 GeV — DC — 8 GeV 112.12 mT

8 GeV — PS OFF — 8 GeV 109.99 mT » R
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