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Abstract

In the J-PARC linac, 45 klystrons and 4 semiconductor amplifiers (324MHz and 972MHz) are used to excite the
accelerating cavity and are used to operate the accelerator. There are various factors that cause the accelerator operation
to stop, but MPS fired events of linac RF account for a large proportion of both the down time and the number of stops.
Therefore, it is important to analyze the cause of the linac RF issuance, and it is expected that taking countermeasures
against the analyzed cause will lead directly to stable operation of J-PARC. We developed the data acquisition system and
started to analyze the data systematically and statistically. With all these data, we are dealing with MPS fired events to

improve the availability ratio.
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Figure 1: Number of MPS fired events relating the linac RF sytem.
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Figure 2: Obtained oscilloscope pictures of (a) a discharge
event at the SDTLO9B cavity and (b) a mis-fired arc event,

respectively.
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Figure 3: Contents of MPS fired events excluding those of
restaring with quick recovery of (a) LLRF and (b) HPRF,
respectively.
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Figure 4: Number of MPS fired events by RFQ. The empty
graphes indicate the number excluded from the MPS events
due to system improvement.
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Figure 6: Number of discharge events at SDTL stations.

37 Fa—F av
(Fig. 3(a.7))

2019 4E 12 3 18 HIZ SDTL08 T RF X7 ¥ H3BHFE
THREEMNEL -, HHORBHETIED > 7208, &
FIZHRF IV —TDV AT LAIZEETRIZEAY
DAPHETCARIETH 572, Tz, KMETHERI N
72-DB2 D RF XU VIZANZE -2 dH DN
D D D o 72, BAE, Fa—Farba—
T PLCDAD EVa— )VOWET, RFvait—
R CFa—F M ENEMHICHETERNI L IZH -
720 [EBRIZZNARTIZITEL 5 T2E DD, A VT F
VAHRTH 5772012 ¥ — AR EEE & (2 F X i
Mo 72H3 2020 4E 4 A 15 HIZ SDTLO7 THRAEL TW
%, Fa—Farbha—J3EENS 15 FEDLEDRE
BLUTWB P OFEREEZTND
Fa—Farvba—JF%EEHIN— 7%%1%0
28D AD K2 KL TW 5, K#iM%y%@
ﬁﬁmk%#ofu%®ﬂim® SO EHEN D
D, W SN ATREMEEW, RF ZL— T2 LTI,
ﬁh@%%&ﬁiéhéiﬁt%ﬁ@l%%?é%
ETHD,

3.8 XA I VI H%R (Fig. 3(a.8))

2019 £ 12 H 10 HIZ X4 2 V27 CPU A — K€
Va—)VOWENIFEE LU, RFEVATATIEZA I
VI RE R T AEEN WL ONFEET B0, %
MORHT 5 E 20 HEAERIIZ R A IV TIRITER
ZRAL T\,

fEa—5® AD £ 2 — )LD E

344 -



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

Btifks, MPS FEHRIEINZ M U C, X1 I v 7 2 &8
LTCWBHIfHI 7N — T i NS Z & T, ¥—»A
B IERF ORI D RIT S NS ATREMEN H 5,

39 754X a Yy KAy F Ol
(Fig. 3(b.1)(b.4))

2020 £ 3 H 8 HIZ ACS16 T 914 A b v,
2019 4F 11 H 25 HIZPEERA A v F O % Fa L
T2o SO ERHZEN ST — X 2B L TH Pk
EWADILWRTCELRIoT, BHEERTHLZD
WP EH L W 205, BRIHEITEZ 21T
W#EThH b, —HT,RHNREE TOFIER L TEIL
R 2 TEB LD I 2Fr-o T3,

HPRF D #&#s D22 ffE2E1X, 1 [0 T O IR E
KHBoTLESZ DS, ZNSDFhRERZSEZ
tﬁﬁ@%@ﬁiu%%é%%ik%mﬁﬁk

310 2774 A b1 HEZE (Fig. 3(b.2))

HPRF T® MPS F#H D NEDH TR % \ND
27514 AN YDEETH D, BAEFEELTWS
summ&@smnmw&%%xbm/iﬁwﬁﬁ

ML FHZEBEZETORBHE R L W\, 2019 £ 11 H
29 HIZIEEMICEZRTHREBEL TS EAS 2L #H
s DI U SIS A3 o 7= 72 b {2 11 RS A5y 2 R
2032 HoTCUE o7z, F7z, BWBIZELENHE
TEHRNCEEEZ B CHEE2E, S, HEEZET
RMILIZEF/RIZASTLUEDI N —ANL 4 H >
Tro BUEMNZIE, HYEFETIZRWARL — R D31 v
A—ay ZDHANEEHMLT BEEZDL T3 -5<

D EFsnoxczdsl eid#Ly., —5T,
II4ANBYDEZETHBLZHEI EARMIZ

@i]ﬂ%%%’f7.]"/7]‘\/7@%0[[‘4@%%7&3733‘6%}5’%
W2 BT B HEMEERZ L TWBEITTH S,

Z 2T, [AKOEEEZ T A2EEDS LT A YT
DR ED -, BHEA VX —1 Y 7 OBME % R
bt_k%%DSUmmﬁﬁﬁﬂUM®ﬁwf®%
WEBULIEA U272 DI E AT 2 Z & dimd o 7223,
ﬁ<w£§f%5%%ifiﬁﬁbf%5

311 YAV AXDELIN (Fig. 3(b.3))

2019 11 H18HIZZ 914 A b V& 6 ST
JARZEBYA ) ARDESIMDPFAEL T, 5 6 I
MO — AR HEIEOEIEZ RERS I Nz, ]
A% AVR #HA D 2 1 X TH D, AVR FHA D ZZ#1 Tl
FELTWS, 14U AXDEEIML, EIZ—ELS
WOBETHERELTWT o E &L RS L5
DY — LB IEFRIFEMHTE T WS [7], HIZEHEZ
Higd 720, RSP LT W B X —H O % 14
DN 3 D1 K 5VEEDHDTWEDT, TDIH

WRIEDO DR E R EOIFEE2 D E N TE
&w#@ﬁbtwé

3.12 R R ORREIE (Fig. 3(b.5))

BENTIAINR I T4 A b v EORE % HlE
LTWBH, ZTOHEEBEL BEbNE2FHLH 40D

PASJ2020 WEPP40

Tzo B Y v N XD VOB UKD DMK T, H 5
FEEHmTE S 2 E>Tna,

4. FEO

4, RF X7 VRO X WK T — X % IS
TEVATLEMEL, BFOA v X—uavy W
KERGFLUTHRTE LY AT AL ADET, WY
T — R DR & HER T, SR T A Z e BN TE,
\Z, RFQ D & & Quick Recovery % SE2E L CiEHT 5
Z ¥ T,RFQRF MPS F#(Z & 5 ¥ — L DIE L[ %
10D 1IUTDTEIENTE T,

¥, M T B2 TEPSTRED o T-HRN
W OPHBZ e otz, BEREENTZ &N
TENE, SHOBERDM LIZDR) 5 Z LA
HTED, Zhh o MPS FIRHEARD DT % fkise L
T, T—ROEWEEITDTETH D,

i

RF X7 VKT — 2 DIE S AT I, J-PARC il
BTN — T OMBERTRIZH I UTHEL Z & TS
FTREZEWTEE L, ZOVAT AR THIE
FT—=REWET DI EDSDHPEAL Z L IXMEE
WHh EHA, 77, RFQ D EHE Quick Recovery N2
AT ME, 2270V — T O T EARKIZ A EEEIZT -
THEHL Z e CTHRAENPEAT LT, HilT L — 7®m
Mo A B L2 X A 25 R ORI D #efii 2 U CTHE
L7z, ZHUZE D, RFQIZEBE—2LDX Y A%
MR T B 128 R”0 F U, 222K
WEBHL LIFRRETHY £,

ZE B

[1] K. Hasegawa, “J-PARC acclerator overview”,
ATAC2020, Tokai, Feb. 24-26, 2020.

[2] S. Anami et al., “Automatic Recovery Control of J-PARC
Linac RF Sources”, Proc. of the 2nd Annual Meeting of Par-
ticle Accelerator Society of Japan, Tosu, July 20-22, 2005.

[3] K. Futatsukawa et al., “Present Status of J-PARC Linac LLRF
System”, THPP38 in these proceedings, Sep. 2-4, 2020.

[4] T.Ito et al., “Multipactor at SDTL Cavity in J-PARC Linac”,
Proc. of the 9th Annual Meeting of Particle Accelerator Soci-
ety of Japan, Osaka, Aug. 8-11, 2012.

[5] T. Hori et al., “Improvement for the Trip Rate of Klystron
High-Voltage Power Supplies in J-PARC Linac”, Proc. of the
10th Annual Meeting of Particle Accelerator Society of Japan,
Nagoya, Aug. 3-5, 2013.

[6] T. Hori et al., “Status and Measures of the discharge of M-
anode for 324MHz Klystrons in the Linac at J-PARC”, Proc.
of the 11th Annual Meeting of Particle Accelerator Society of
Japan, Aomori, Aug. 9-11, 2014.

[7] M. Kawamura et al., “Present status of klystron power sup-
ply systems for J-PARC linac 2013”, Proc. of the 10th Annual
Meeting of Particle Accelerator Society of Japan, Nagoya,
Aug. 3-5,2013.

talked in

-345-



