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Abstract

An injection septum magnet (InjSep1) was installed in MR in 2016 for one of the upgrading of beam power of MR.
We have measured the leakage field before installation, and it was found from the measurement results that the leakage
field at the beam upstream region of the circulating duct was enough smaller than previous InjSep1, however we tried to
reduce the leakage field further by installation a new magnetic shield. First magnetic shield was produced in 2017, and
we installed it in the InjSep1. The leakage field was reduced, however the magnetic field of a quadrupole magnet at beam
upstream of the InjSepl was also reduced slightly. The decrease of the magnetic field of the one of main magnet was
not permitted from the requirement of beam optics. In consequently, the first version was failed. The second one was
produced in 2018, and we measured the leakage field was measured in Jan. 2019. The leakge field was reduced, while
no reduction of the quadrupole magnet. We decided to use the second version for beam operation. The new additional

shield was started to use in Nov. 2019.
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Figure 1: The schematics of the injection magnets group
in MR.
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Figure 2: The new Septum Magnet I which was installed
in 2016.
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Figure 3: The measured longitudinal distribution of the
leakage field with and without magnetic shield.
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Figure 4: The additional magnetic shield 1 which was
mounted on the injection septum 1.

X 980 mm DHFBOMIRICHRE D, REN B IZE R
R Mo aA N EEMRTEZEFATHD, QM D
MBI L SEA TS RRE U T2 JBIS — L FARIE A S 7 &
A1l DO TR ARG D T2 ETHEET 2MEICL
Joo THEBMT— K 1 2L, 2017 4E 7 AICBME
XNz, BELZZEMY — U R 1 ORABSEERZIED
MEgE 7 H2 5 10 HiZiTo 72, BRI AR 7 &
41 OIS, QM OIS ZEMY — L K 1 D
BETHRT2ETH S, WHEOWHEIX FW.BELL #o
HOARX—% 8030 BlE AW, $TAGET XL 1D
TRARGAE 21T - 7o FEMBEIXRNRSG D R D K=
CRZ2HEf e LTAERBEZZ N OEEATRICE — 2700
2 6 AT ANCH 160 mm DA E T QM O MR 22 &
18 cm, 38 cm. 82cm @ 3 FH&EHIE L7 (Fig. 5) A4t
7R L1 DEFSNEK — I — LE LI & [F CICERE
L7z, FT EIMEIX 2598 A, 125 _EA D IFHE & FT KR
Mg, 2T b EFRIIZ 2 TI2 200 ms TH 3, RIS HIE
DGR % Fig. 51CR” T, 18cm ¥ 38 cm O ETIE L
HIZT =V REDDHPEL DRED 30 % FREICE TE
BLTWAENbMNS, OB —L FIZ X 2R
BORBENIRIET 7D 2 ESMRTE 2, 82 cm DNE
TR ALZE L TR, ZOHEBIIESGEE, S
5353 XD WIS O EBITIRERIC X 25 TH
D, WD SR TL 2O TH D720, BN —1LF
W R BWBEIRDB L VEFTH 200 b HEHITE S, X
12 QM DRSS EHIE L7z, BIEEFMIERERL 2 bk
BB, EEERIRIE & AR E % 3 ST o TH S, QM D
MR 2> & OFEREIE 18 cm. 25 ¢cm, 39cm TH 5%, QM
DOREGH NI KX 27 b EETIRKESF, &7 MIETIE
FEFAPERDICKE S, BEMREZE Fig. 6 ITRT, X
7 b EETORERRERS 2, 18cm TY— L FED
DHD 6~TR ABRVER D5, X2~ AT DR R
B — L FEEETRERENRVE X Loz, X7
b BB M T 18 cm DALET 8%. 25 cm O ET
33%. 39 cm DMETIE 41% /NE L o TWBERTH)
%, BN — 0 FIZH D TS AR o0 B i D 5
BEZITTWEENHERTE 2, SO AT BN
S EhSRBIBONIEBETH 5720 F DFEI/NX N
HOHMERETE, ZOREMEDLS QM DTG D
nD2BEFFHELLER, 03% BERRKT 2 & FHEIA
72o ZOMEETFRLD DREL., FAREE L FAREET
Holze FI-EEEMRITE & PRI CIEXTFR A2 B35

- 795 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

PASJ2020 FRPP43

BMENI2EH Y — LAHBIIHEPEZ 2 EZXHZ 5,
Y EOEED S Z DB —L R % — 2 iR H
FTAHRIZTERVEHBTL =,

Measured at 38cm Measured at 18cm

Without shield

Measured at 82cm

[ Without shield With

5
4

3 3l \ Shield
Py

E 1

£ ]

I T . T I
02 04 06 08 1.0 1.2 1.4 02 04 06 08 1.0 1.2 1.4 02 04 06 08 10 12 14
Time [sec] Time [ sec] Time [ sec]

°© kN

|
-

|
~

Leakage Field [ Gauss ]

Figure 5: The leakage field of the injection septum 1 with
and without the additional shield 1 measured in 2017.
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Figure 8: The leakage field of the injection septum 1 with
and without the additional shield 2 measured in 2019.
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Figure 9: The leakage field of the Quadrupole magnet with
and without the additional shield 2 measured in 2019.
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Figure 10: The shift of the 3 GeV circulating beam along
the horizointal direction which was measured with beam
postion monitor due to the leakage field of the inejction
septum 1.
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