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Abstract

Our goal of the beam power for the Fast eXtraction(FX) of J-PARC MR is 750 kW. We are upgrading the MR FX
magnets for reducing the repitition to 1.3 sec(approximately 1 Hz) operation. The present FX Low Filed(LF) magnets
which are conventional type have some problems in durability of septum coil by thier vibration, and have large leakage
field in the ciculating line. In addition to that, we need the large aperture in the magnets in order to reduce the beam loss
of the beam halo which will become to be larege by its high power. We are developing the new FX LF-Septum mangets
and thier power supplies. The new magnets are a induced eddy current type. The induced eddy current type does not
have septum coil, but has a thin plate. We can expect that there is no problem in durability, we can construct the thin
septum plate, the leakage field can be reduced to 10~%. The first new LF-Septum magnet and its power supply were
constructed in 2014. We have reported the measurement of gap-field, leakage field and performance results of the power
supply in PASJ2014 and PASJ2016. The main work in recent years were adjustment of the power supply. The long-term
stability was satisfied by installing the feedback with PXI+FBGA system. On the other while, the periodic noise which
are synchronized with beam operation were observed in the power supply, that have made the reproducibility of pulse by
pulse large. We must resolve the noise effect. In final, we will introduce the sub-charger system for the power supply as
final system.
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Figure 1: The layout of the Fast Extraction Magnets in 50 GeV Main Ring.
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Figure 2: The current low field septum magnets for fast
extraction of 30 GeV proton beam. There are two vacuum
chambers, which two septum magnets are installed in one
vacuum chamber
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Figure 3: The abstract of the new LF-Septum magnet, and
the diagram of the P.S. for the new LF FX-Septum magnet.
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Figure 4: The periodic nosie in the reference voltage line
which were taken during FX oepration ( Upper ) and SX
operation (Lower).
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Figure 5: The time variation of the output current in Dec.
2016, which the feedback system was not installed and the
MR proton beam was not operated.

HIE U7, FRUA DR ) 4 ZAFEL TV 3 H
LREATE 2, MR Y — ARED ) 1 2TH 57
DA XOBSIZIEE I HEETH 5, ML LTIR
o R DM RZIRIE 2 B L 72 ECEIEANOKE 2
BT BHTH D, 541 DT RN > 1ZFE
O ANBEAD T 7 1 VR —idb, 75
FIS B0 T3 b, GND DY J555 0 0l % 21
LTW3,

5. WEIRBHRDER

Raw SEEIIZREEES D 10% EEDICH LT 5
FEMOH N EZ), FET 2 W TREEFEE CTHER
KBETLHEEETH D, FETIZAA v F U ITEFITL
LZREL D BHENE Y, R v SEEIZIE FET 52
i3 x30 [EHDFF 60 AXMFHH I NT WD, AEHFDON
)V A 45D HHMRERE X 1074100 ppm) FRETH B 23K
0w X[EEEIZ & 5 T 5x107°(50 pmm) DREEIZ EIS 5
HYTE T, REBEOREIZ Ny SEEADT 14—
RN 212k > TERLTWBS, Fa v SEEE»S 3
VTV ANDRBBEITEERERIZL > THES N
WEBIE & IR AEESRIC A I N5, R EE

O kb U7z B2t e 3D 7 + — RNy 2V A5 L,

- 1054 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

THEM L REMDAEZEIRT BB, T I THRORE
BRSO A 37 4 — KNy 2 OKE 2 RET S HE
BIRNTRA—=RTHDB, ZOTA Vil %27#5 & FET
EELU PRV, FHEAEREZ Na vy RERFRICT « —
bﬂ/&éﬁﬂn@m#ﬁ% SZBHETHREEREN
HMUBREREBEBFEICIELEL IS R0 Yy 7 2L
Tzo BBy X[EEEO R AUIZBEZE R L T3 50 ppm D
EOBRAREBFEDHETH S, —HRMAE UTIXFET
RN B BHAEDHIFIAIEF ICEHETH 5 728 60 fEHD
FET 2 TD7 — MNELEHEIPBETH 2032 DFEIC
I EMMORM 253 55 ThH 5, FIZFET DOHN
S UADKMHEDH L WO DN TV ADANT-HRIZ
ST S FET ERFOME DA RETH B, TDDHE
BX Eddy & 7" & L 3 IR C O B fE 7R v oD d s 5 e
WX FET b £ <. TDEIZ 60 {4 TD FET DA
CHHEAREY Lz, ZORNESBOENEE
ULRay SEEIZZELEZHLUWEEREO Y Y 72K
U7z, TOMRAEBRISDOEHELEE N v EEE
THRIET B2 HREEEL, ﬁ%m@%ﬁﬁ%%ibto
RERPEREBERLLCAVTVICEEREL.
EFRBBREDH 9% 2 RET 5, %bfzﬁ%%ti
Wy F o IZRET AHiBh A ERE IR, M
BIABRIZLODELOD 1% 24 ﬁﬁéoﬁzﬁfhﬁ
X Z DR BERTHRET 5, REHIL 3 FH AC400V
BZEUXAA— NEFRIZE >TDCALL 72T IGBT
WZEBF a v B TRR—VEERES, D8
R—VEBFEIIEEN I VATEEDNRAX —VEEH
J19 5, AR EMRIIFET 2FHHA L Fo v e 2
1w F UV THRFITEBNE— VIEIE R (1 > /3=
ﬂ)tm7%7/XT%WT5 HARME I EAESZ
ZLUTWAD Naw S EEEDHED > T\ 5 ma R
6 MBI ABROHNERIIERK 1A, RKEN 4kW
PRELTWS, i AESRIEERERICLRNTER
EE/NELTEETCIAYT VI ADEBEE DML
EITWABEERELZRIT S, ZOMMBIAERE T
KRERIINTIERE2L DL, 1 DHIZHAES
ANDANEFIZTER '?E%Elj\]f S X 7 DC EBE % fif
AT A2HTCERBREZTEELE T M v 2ILAIZT S, 2
SHIBMBIEERD Ko v SERIZH AT % FET O
WBUERRE I U ﬂﬁﬁm%mf%ﬁﬁkﬁﬁtwi
HIHR M O kEiafb % THEIZ § 59, £ 72 FET O#FEIZ
Y AR EROEER RECIE FET WEDRENE
DBTHDHH, %O)t&bl\n//\@ttijjf‘fﬁ B H ]
BAEMAFRRETEHZ2ATEEIZT 5, AEBTHEI
FDzw%@Hﬁ@ﬁﬂ X o TIREET 2, 30m
MR BIROAA v F VI ETFIZIGBT 2fEH L.
R — /ﬁméimﬁé IGBT D 5GA& R RF 12 imLf
FEikd 5729 Kmeﬁ% Edbe a— X% ANB,
F7-A //\‘~§?0)Hj73jﬁ AR H (0] B 7% SR A A
BT D H R ﬁ%ﬁ50405iﬁ% SEEARDEILE N T
VAEAZy METAETHERIZE =y My
WO TEIHZARDIZT 5H, FF E%@ﬁbaﬁ
ﬂiﬁ%%iww%#b%w%&ﬁwﬁlfi [
5, 5 DOHIXMBI R ESR XA ERFLE D S E £ TOME
X 5E, MERIFROREZTIIEILET S, 6
OHREABHBRIINTE 71— KNy 2 3HHOHE N
C:ﬁ'bVCﬂ'Tﬁo ZD-HEREHRDHEITERIZ DT

PASJ2017 WEPO075

BERITIE, T4 KRN IR E_ R —EELKES
Fﬁ%iiﬁ%% AHU, ZOH % IGBT AN X
o — ﬁ%m%%®74—PNv7d:yFVﬁ
A®ﬁ%@ W2 UTITWY, Re v SEFETIZ Y 1 —
KNy 2 %525, DO 550 uF 3> F 2V HF DA
ﬁ%ﬁ% BITEHEER 2T, 70— KXy 273 E
T & R E BT & ARSI A U, T O
ﬁ%nﬁ xﬂ?% EARBARMEMPAERTT 1 —
RNy 7§ 570 2 EEDE A e 5 Bl
ﬁ26®74—bﬂ/0#1i%®@7%%@T5$
XD NI TNEETELEDTHS, TOHIZTEARES
@L‘Hj]J‘B W REBEOB I ENTNIZIX A A — K
T 5, s Ll AAE SR OBIE % Figure 6 (2
Y, MBI AEEE A D DIZIZFELE L DK
BHBRETH S, LEMBA BRI ISR OB
BEThb, EROBEREHIZODWTEEEMRGFTTH
52017 FETDOEKEHBEL TV,

3®PAC400V

Main Charger

Capacitors

\ 41

220

sssss

390
DT7 V2
325uF

Sub-Charger
Dropper(EFT) IGBT HV Trans diode

(o]

8
o

. 4

Figure 6: The illastration of idea of new power supply with
a sub-charger.
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