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Impedance measurements of RF cavities in J-PARC synchrotrons
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Abstract

J-PARC 3 GeV RCS and 50 GeV MR employ Magnetic Alloy (MA) loaded RF cavities. We observed the
impedance reductions of the RF cavities in RCS three times during 3 years of operation. We figured out that the
impedance reductions were resulting from the MA core buckling. The MA core buckling was caused by the thermal
stress that was enhanced due to the impregnation with low viscosity epoxy resin. We improved the MA cores without
the low viscosity epoxy resin impregnation and replaced all cores in RF cavity 7 with them in March 2010. Up to now
we operated the RF cavity 7 for 1500 hours, and measurements of deformation of inner radius of MA cores at the
accelerating gap side by using a magnetic sensor showed no buckling. We also observed the impedance reductions of
MR REF cavities during 1.5 years of operation. Opening the RF cavities, we found that the impedance reductions were
caused by the corrosion on the MA core cutting surfaces. The copper ions and colloids in the cooling water might
accelerate the corrosion process.

JJPARC 7 u b v RF ZRDOA o E—F v XAHIE

. 320 T T T T
1. [FC®IC .

J-PARC > 7 11 | (RCS, MR) RF ZZJACl%, & R O P N
VN E % R S A1, lmE BTN S = W
T4 harTofbil&BEEsa T 28 A L = 260F |
T, a7OREEMD B, vy FF T Y = G
MICiE RF RO A & — & ZE % & Hi iz R o=l ]
1THoT&iz, FOFER, RCS LN MR THFLZF1E] 220 || T Cavity 0
DERTA &= ZDEFHABLH S (1], 200 | Cavity 4
RCS & MR D@ @R =27 O—FKDiEV T, RCS \
zj)T /jJ v ]\ ZT%T*)EH LTb\ZD @ XTL/ MR T 180 Jan. I20()8 I Jan,l2009 l Jan. I2010
Eh Y a7 ERAL TN A THD, A Date
RCS. MR ZNZFiNDA »E—HF 2 ADH| %fﬂ:% X v E— L 2T 72/ 1-6) , i
4/E_5/zﬁF@ﬁ@&Uﬂ%LO“T*“5).1£$¥%4ygyﬁf¥g§§ 4 % 005

o > o = /\ﬁ‘ - ﬁi -
2. RCS A4 YEF—4H2RAEIE Fo AICEBIZEVBEE Lar 2 AERT:

RCS £ 2007 £ 9 AxbE—baIyva=F 120 .
R L. BIEE O 3 ERERE AT o TX 2,
RE 22D A v B — & AMERKREZK 1 & 2 105 R Pt
T, 1. 2 DHELNAREC, T ORISR A 20 DN RS S
DL ADE PRI R 5, RREEERE *“/”“”WZ
L BH=a TO)TE\{%T&)O f:o =) ] - L Cavity 7 ]
@F@EI%%%#%% L EEBETOI T NEO & o f | Tl
BEGIEIC L D5 S DFE r ®%$4k:7@% N B I V
E@%%ﬂ6\ff . (AR IR i ——Cauy 11 Cavity 7
ﬁok:kmi@\ﬁh% ;5mﬁmeénr 200 £ ' R
W2 U R R OBRE 2 BHIE CH O T LEV, FOHE . . ;
% ?ﬂﬂﬁ;gﬁ - Ct E)J/_‘L;jj ﬁiﬂ@méhif < fcﬁ’)f:: g: 7J§ Jan. 2008 Jan. 2009 Jan. 2010
FRThHoT [20. FEBS. 08 Lz 13 Sk EE st Date
feZigE Lo a7 % 3 EllEEg L EEsE- L X 2 RCS A E— &/X(Bl TERE (22 7-11) . 2E
TR, fIi 7 1% 2009 4 3 I ot@?a{’ﬁw;:ﬁ@)\
NEZ 21TV, 2010 E 3 Al Coa T 2 BA
a7 AL,

# masahiro.nomura@j-parc.jp

-877-



Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

BIAE RCS THEH L T KK EERHIE & 12 B L oD
a7k, BRGNS RS THD L. FIT, KRS
Fﬁﬂa&%%bt:?k%&bf:?@ﬁfﬁ%
WZ EMNS, FASIIRICHD 2 Beod a7 OFFEN D
HAEX ¥ v RN EEE LT ey, 2T, I
WXy 7ICHEE TX AR, a7 0&EEH%x
RN SREANCE T 5 2 LI Xk v B & oE
L, B2, a7 OMENFHEREM I A2, 270
B AR — R4y % FRP 7> 5 EPDM (4 H Lto

K. oSN EEIT T EMEY Y v
BNCEE L, T A PR F TERERRBRZIT - 72,
1000 FRFFEEHAZ IZ 2002 B =2 7 O EEZ A L=

i A, T vy ZRNCRLE L2 Z LIk &EE
I S NI L5 EFITR O o T,

DT AR FTORERESZIT, 2010 43 HIC
X7 SO T 2 ZOWwE LT IERSIREL O
aITICETANE X2, BEE TITK 1500 FffHiE
AT CXTMN, A E—F U ZADE T I &
nTuniew, Bz, RO, EX v v 7o
a7 OWNEE DO & ekt /47L %Hﬂb\fiﬂﬂn&fz
fTo7 3], BIEMROFIELTH Y7 1 ORIE
RE2X 3 IR T, ZORE, 3 Al %Hﬁtﬁﬁ&
a7 NEOERIZIFE A EZIL L TE LT, EEN
EETWZRWERMEND b,

[mm] 90

2 120 60

1

0 30
-1
2
3 0
210 330

240 300
270 [Deg.]
X 3: Rt Y=ok b a 7T NEBERORIE

B, T—HF T, )77V/XH#%®ﬁu%r#
iﬁ#@%m@MS%@@ EREREZ /R L, R
(2010.7.12) A3 1500 FF A EE#R % O ERE R 21T,

MR 4 Y E—& 2 REIE
MR (%2008 £ 12 AbE—AbaIvyva=r7
ZRM L., BIEEZ TN 1| £FEREIT-o TE T,

R ZEHOA o E—& v ARERREZK 4 12T,
X 4 225453 HERIZ 10 H LAFE 4 RF ZEH 0 A > B —
AUAMMET LR 72, T A MU F Tik 1000 B
FILL BB L CTH Z 08k U E— X U ADKTIX
B =h Ty, (MHERFEEORETHDL EE R
5Nd,

X 5
a2 R L TWD, ZOEFT, = 75225

3.

21X 2010 £ 1 ALIBEDA v B —F v ADE
i

?:kﬁi@%yf~ﬁyxﬂ*ﬁ% @@?6%

LR TH D, BRIZ %Lt Li4/t~y

yxﬁ%kb&ﬁot_kib\4/t A AN

—RFRYICIEIE T % DI

o,

Rp [Q]

Rp [Q]

7o =
S

T OB DIRIK & F 25

—e—Cav.01[Q]
—e—Cav.02[Q]

—e—Cav.03[Q]

—e—Cav.05[Q]
—e— Cav.04[Q]

———

340

320

300

280

260 L L L
Jan. 2009 July. 2009 Jan. 2010

Date
X 4 MR A v B — & o A B EHEE

July. 2010

—e—Cav.01[Q] —e—Cav.03[Q] —e—Cav.05[Q]
—e—Cav.02[Q] —e—Cav.04[Q]

400

380

360

340

280

260 1
Jan. 2010 March. 2010

Date

May. 2010 July. 2010

[ 5 MR A > B — 4 > ZHEREF(2010 4ELLE),

WCREL AV E—FZ VAPKT L7722
T %®%®%%T® DA = A DI E K

6 2”7,

350
300
250

200

Il

100

50

0
1.5

X 6

-878-

150 |

eif 3 &

£:2010.5.07
#%:2010.6.13

N
A\
\\

/

/

1 1 1
1.6 1.7 1.8 1.9
Frequency [MHz]

22 3 SRk = AR,

2



Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

AV E—H AR T ORRKZRRD 512, 220 1
% 2009 4F 12 A L 2010 /=3 A, ZEfH 3 58 % 2010
HE6 H. ZEHH 2 & 4% 201046 HIZIEALa T
REZFAE L, TORKR., £2Toa7 obWm»
i, AV E—F U ADIEKLTERRENST2H 7 O
WX v o o =27 OYIWE X RF EHIC L0 HBE
LCWe= [4], M 7 Ic8mmoEEEZxRT, By B
a7 OYErm L E FMEZE RO, XA Y'Y
N Z B Z 7> T\ 5, EORERFHEMPIELMNIC
RO TARF VLD =T 4 7 L TR,
Do V& LA v E—& 2 2D T I U m o8
NEIRT, 2l A =% v A0 T iX8WiEo
BEZI boEEZLND

FRET R L L LT, BEL W)Wk
MAEEL-2H CTHDZ &, YW I B L8 FF
ELTWEZERFTFonD, ZO8HA 4y, 20
AT EEMEAEROFRO AL NEDLDELEZ L
nNTWs, 10 HUBEREKIZA VE—F L AX A
DERY O TR, MEBRDOT =2 —TFT 4 — &5
O, mra b OB LSRN LT & & 2
bibd, ZNbb, CIEEOEHCHEE IXEEIKR
WCEENDIBRLENEBRL TV EEEZLNTVD,
ZE. TARMRUTFTIEEA =X U ADIK TN
EobhholzZ bt bEET D,

X7 ZEff 3 % > 5 OIEF v v =2 7 oY)W,
KD U= EHQDIEX v v T D PES N
RELHEL W, OIZ@o %t O U)W,

ASBOFNEELTUE, 7T v IR 7 4V E—
WZ X DWHEIKFZDE OLE R CEEA R E DR
HKRZDOES 2 E 2 T b, £, HkmOa—
TA VT ORBELEG L, 2—T 4 7 OfFsd &
LTIEARY Iy (EBERY ~—) - U hha—
TAUTEEZEZTWD, KT, TA MU TFEH
WTZORIV VT - U ha—F 4 7%l
7-a7 OREBRE{T-T-, T A MU FTO 280 B
#BOYIWEHOHFEXK 8 1Trt, =—T 4 7 &
L CTW WO X 2RISR TV D DIZH L,
RYVIHF vV ha—F 4T %L Wbl
KA —8a—T 4 T OHPRN TN DESPaT
DY R DOBREE T IEEE TV D 0 KE 138 T
RN, ZOREREZS T MR 3 BRI Z OWIWE IR
Voo vV ha—T o0 7% Li=a7 %A
T 2010 4 6 ASiEERZB Lz, SRIIEE
LTHELTKPFETH S,

R iy

(8 T A U FT 280 W ERAE O YR O
WA, Ena—TF 7% L T\ WllE o5
B, FARVY IV U ha—FT 47 %L
7-OkrE OG5 HE,

4. FEDH

a7 OWREEZFRD 212, EHIMIZ RF ZEHO A
V= AEEIT o TET,

RCS TITERIC X v a7 M MEE LA A v B —
H U ZAPIETRN 3 FEHIE SN, EEORRIL, K
FEEERIR SR X 0 BMZIRIC X DS I3 iR S vz
{TpolBThs, ZoORREEZ, JElitikxz ik
TLUEKMERMIEERE LD T % 2010 4£3 HIZ
22l 1 B4 T AN EIS 2 ke L Cx 7=, BIfEE
T, 9 1500 FFRLEEZAIT > TEN, A v E—F
VADKRTHELS, MEBOAIIToT, BREY
P —IZ KD EERE THEBAEEZ TR WFEN
MO LN, BEREORREZMFEFL, EBRELRVWaT
DORGEF LM T D ENTET,

MR 2B L Tid, ®EKPOHRA > HH 0T =
0 A RGO HCHEEICEEBL WD EE XD
N5, L LTIE, BEKOKE D5 I B
LR E DS A EZ T\ WD, F1-. 2010 4FE 6 A
Wi, B B0 a7 22 TCHUREICR Y I W%
eV ha—T 4T ELTaTIic ANEZTz,
LHBOA L E—H L ADOERER IND,

SE XXk

[1] M. Nomura, et al., " Condition of MA cores in
the RF cavity of J-PARC synchrotrons after several years
of operation ", Proceedings of the 2010 International
Accelerator Conference, Kyoto (2010), to be published.

[2] M. Nomura et al., " The origin of Magnetic
Alloy core buckling in J-PARC 3GeV RCS ", to be
published in NIM.

[3] A. Schnase et al.," Core buckling position
measurement for J-PARC RCS cavity ", Proceedings of
Particle Accelerator Society Meeting in Japan (2009)
1077

[4] C. Ohmori et al.," Impedance Reduction of J-PARC
MR Cavities in Summer, 2009 ", this conference
THPS034.

N e e RO——

-879-





