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Abstract

The Linear Coupling Resonance had been observed in the J-PARC Main Ring. The resonance is caused by two
reasons, one is rotating alignment errors of the quadrupole magnets, and the other is vertical closed orbit distortion in
the sextupole magnets. To reduce the effect of the resonance, we operate the machine with vertical local bumps at
sextupole magnets. However it is difficult to reach high power operation with the local bumps. As an ideal method, it is
useful to drive the skew quadrupole magnets to reduce the resonance. In this proceeding, the design of the skew
quadrupole magnet will be shown.

J-PARC Main Ring | A % = — UM EM A DRE

1. Main Ring @ Linear Coupling Resonance

J-PARC @ Main Ring (MR) CIZIUMRER:AT D & —
LHELTHHIZ % 2 [R5 7 [ O % ERE 7S & SRR A
PIZE T % Closed Orbit Distortion (COD)IZ & - THl
X Z X415 Linear Coupling Resonance (LCR)2M &1
InTWnaA Z oI EHIET SH72D MR WO T
KL 2 018 & 028 OAWERAIZBWTZERLTN
+59mm & -7.55mm OEEFH OB — D NN T
fE-> T35, MR DT = — 2% LCR LD (222,
208)& L, MBI HFTICARF =R AF—D F F£FF
SE L FICEEFRNOO =D NN T RV
WAHIEA VL O —AEOHEMEZK 1 12R
R

Vertical Tune

Horizontal Tune

2 : SAD EITHELL 72 LCR

2. RF1—MUBEMAEZAV-HRIBHIE
g ! | | AT MR ICEAT 5 A% 2 — BN LM 3 12
AT DI AREBE O & LR & BT iid KO
. o H BRSO B B & i T 4 7 FHCiE S
[ \“Mu.u oo H : E ﬂz)o

TRl il il i

Lo [T
0 400

: EDT_I [BDD] oo zoo 1400 Beam abort line
B 1 ERMIER Y () BLOHEMIEREL OF)
DI ST 0D 1 —J V23w 7 % F T Al IE O fk
ES

Hadron

Rf cavities & Experimental Hall
Neulrmo beamline Arc-B

IO X S I IEN NS . ARNEHZ D

LWE—LBARELTWDZ ERbns, 3-50 BT\
Z OIS IE O ERE R Z TITIE#R S I 2 L — X

//Slow extraction

v 7EEY LCR LT~ FOHEMLEELYH 2

vgra— R SADYE HWCEER Elica— s Injection \
'
RT, '

Ring collimators i

! Injection dump
é

To Super-Kamiokande
3 A% 2 —UMRERA ORLE

# junpei.takano@j-parc.jp

-343 -



Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

ZD 4 BEOAX 2 —UMEMA L HWT LCR %
MHIE U723 ERE R 2 X 4 1R T,

L

Vertical Tune

2205 2210 2215 2220 2225 2230 2235 2240 2245

Horizontal Tune
B 4 AX o —UMRER A % AV - LCR #iIEDFHE
R

COFEOREE, KIS EIC LR A K o — UK
EMADOZENENDOERSE SQ1 & SQ2 A3+5.7E-
04[m']. SQ3 & SQ4 H3-5.7E-04[m™']& 2o 7=, 4
TIX LCR ZZZAIIFMIEH R TW a2y, Zux
T—H N TIRERIZIT 3 ED QF & 2 5D QD
WCER-oTEBY, FHEEEICHEE LA LCR 2
Fa—r~yv 7 ET—EETIRENZDITHENE -
TWbHbDEEZXLND, A% 2 —UMRERA ZEH
ALEBIZZOa—a ARy Fiflibinizn, £
2D A X 2 — UM Y2 LD LCR 13T a2—r~ v
TOWDIE) THMETED2H0EEILND,

3. R¥a1—MEEHEOHI
31 ARy J

AlEl, AX o —URER A %% & T 5 5T B
ENTWVDEHE ¢ 134mm DHEZEX 7 hE2ZFDEEH
WATZORTEE 150mm & Uiz, F£7-. LERE
L hEWEw, wHFRIF AR ER E Lz, BR
X of BIEEERE 7 1 v 7 ORA R—F EIR BP4620(+
60V, £20M)E MWD Z Lic Lz, ZOEFEE AW
HIZ e TREERED~— 3K 16 [FETEH
ENTED, 1 BIUE2ICAR 2 —UBERA
DAy T FRmT,

F1: A% 2 —UMERA DAY 7

AT [mm] 150
27 £ [mm] 200
B 1 aAdizn) 54
AR S [mm] 8x2
ERE 4aAvH0) [m] 1913
HH [Q] 0.231
A KD H A [mH] 8.76
B [ke] 500

7% 2 : Flat Base, Flat Top 3 X U KEIRIZE T 5 A
X 2 — R ER A DAy 7

3GeV 30GeV K ENE
A ¥ o — TURBRRR 5y 57B-04  57BE-04 94E-04
[m]
T A [T/m] 0.0364 0.2940 0.4825
R — IV FR 1 D58 2727 220.49 361.88
E [Gauss]
B [A] 1.51 12.18 20.00
BB E [A/mm?] 0.094 0.762 1.250
A UHE B AL 0.00 0.19 0.32
5L [V]
BRI 2 A L OIS 0.35 2.82 4.62
2k BERE [V]
BB AR O 035 2.81 461
=TI X B EE
[V]
BEAF [V] 0.70 5.82 9.55
QW] 0.52 34.30 92.38
At[C] 0.23 14.85 40.01

RK2ONDODA U HE I X AL HEFEILT 1 B TER
ETUTT T LIEEEDOLDTHDH, BRA D
TXBRO RN — BRI ST 5 72 7 A R
ERHWLHZ LT, REERFOMEITENENLOE
ME—EWCRLEEBAETHY, BRI Y —IE
BT A7-DIREEFIZIIN SO I VKRS 725,
32 WEGEE

W Rt EIL kot & “REO W T #1772, Ik
TG FHE TIEIAR Y 7 Zilil- T AR 2155
N ER LT, £z, SRR oGz X skn
WAL SER2WnW=doa —7 OiEZRD -, X
512 “RIE OB R REER 2R T,

BSe-007 ¢ 2811
Darsty Fiot: 1B, Tesla

2344 -



Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

CORER, MG ALK KER THIED 048
[T/m] &9 2 L 2R L, /2. I—7 O
65[mm]& L TEFEIT A2 & LT,

AE, R IC KEK-PS 7 b M\ WEA % J-
PARC MR WD A ¥ = — UM B/ A DITEE 5%
HFELIR>TWD, ZO)NEMAGE MR O FM
R A O B — NETH M ORIES I L DB %

ﬁ“étb\OHRAﬂ)%%WTgﬁE@%#%%
1To7z, EDOHKESE. Flat Top |
ETHh o7 oA
6122

ZEBWTHET T AR
FENEDLEZOND,

Oz Z IR TeS R EE T V2R T,

X6 : —RHSGERET L

33 il - AIE S AT A

A X o — AR E R A OFENE L OIE R EPICS™
ZNALTITH, M T ICAF 2 —UMERAD 2 b

0=V AT LOWEEZRT,
OPI Clock
T Master Signal
i | EPICS Networt I
Bldg. D1 i Bldg. D3
Ioc = ——3 10C |

Function Generator
(2ch output, EPICS)

Function Generator
(2ch output, EPICS)
Status Status
Pattern Pattern
v : W
Power Supply 1 © PLC [0‘ Power Supply 2 | {Puwer Supply 3 H PLC = Power Supply 4
¥ ¥

~—» Oscilloscope (2ch) «—{Current | | Current -~ Oscilloscope (2ch) &

‘ Skew Quad 1 {Skew Quad 2 Skew Quad 3J  Skew Quad 4 ‘

Tunnel

70 A% 2 —PURRERA OHIE - HIEOHZEX

i E B O FIEE I OPI 226 EPICS %/ LT
2 T OEFEM DI BLOD3 ICHE T 77 vay
D S AT /Ea{uu@]ﬁﬁ/ﬁiﬁi’i’?aﬂ—‘ﬁ‘
bHoe ZOWEEHNTAX 2 —FRAHOEIRZIE
95, £72. E@J)lh1ﬁi2}‘°/ljx:t‘—7f% A —
L. EPICS #/ L C OPI LiZ#&E RT3,

_®;oax#1~m@$ma%m@%ﬁkﬂﬁ
WCIEMRERET D 2 L2 K o THRHIEBMATE— A
EHR R EZHET 22N TE, LCR D —L R X
TAERGIITO ZEINTX B,

4. FEDHESEDTE

ZNET MR Tl LCR ERICHEERTF = — U AR IE
THEE—2a ARBR STV, T Ok
JAToa— AR T REHNTWERN, 5%,
B A DNA N —EBEED =D I e — N
I X BB IEIL T S—F ¥ OFIRC 1 —H R

WXl DA REE E BT D E AR TH
L1720, AXa—NBEMATEANTDZ k L7z,

W E % BITV LCR ZHMHIET 572 DI B
A X 2 —URERGA D ARy 7 RDT-,

il - E S 2T AT L TH &IN5 EPICS %
HNWTAX o —NMEM A ZmBERIET D LT
E—AEESRAEER L, IVFEMAE - A
TAEXVERBTITOZEEZBFELTNS,

BE, AF a2 —UmERAIZRERBEIZA->TE
D, 2011 & 10 H BRI T 52 FPETH D, £
D%, BWHHRAEZITWV., 11 A RETICE—LT A
CRETHTETH D,

SE X

[1] J. Takano, et al., “ ‘Magnet Pattern Control System of the J-
PARC Main Ring”, Proceedings of the IPAC10 in Kyoto,
Japan, May. 23-28, 2010, http://ipac10.org/

[2] A. Molodozhentsev, et al., “Study of the Beam Dynamics
for the ‘Fast Extraction’ Operation Scenario of the J-PARC
Main Ring”, Proceedings of the IPAC10 in Kyoto, Japan,
May. 23-28, 2010, http://ipac10.org/

[3] SAD web site, http://acc-physics

[4] EPICS web site, http://www.aps.anl.gov/epics/

- 345 -





