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

PASJ2017 TUPO077

J-PARCY) =7 v o DE—

LAREZSICE DA 99— T4 XY b

INTERLOCKED EVENTS OF BEAM LOSS MONITORS AT THE J-PARC LINAC

FRIER =Y, SgEER Y, =il

EAN ZVNIRD, HREED

Naoki Hayashi*#), Nobuhiro Kikuzawa®, Akihiko Miura®), Kenta Futatsukawa®, Tomoaki Miyao®
A Accelerator Division, J-PARC Center, JAEA
B) Accelerator Division, J-PARC Center, KEK

Abstract

The J-PARC linac operation is stable, however, the numbers of interlocked events due to single beam loss monitor
(BLMP) is increasing. Recently, the counts is comparable to the number of RFQ trip, and a measure has been required for
improvement of the operation efficiency. Thus, every event data has been analyzed and classified into three categories. It
is found that there are characteristic signal or pattern of BLMP for every categories. Although the linac BLMP detector is
standard, its setting parameters are differ from those of other two synchrotrons in the J-PARC. To optimize time resolution,
the input impedance of its pre-amplifier is selected to be 50 2 and interlock is defined in raw signal height and width not
integral signal of BLMP. Some new parameters has been investigated to reduce unnecessary interlock.
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Figure 1: Downstream section of the linac after the final RF
cavity ACS21. Locations of SCT and BLMP are indicated.
BMO1 is the first bending magnet of the arc section.
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Figure 2: (Top) Numbers of only BLMP MPS events for
individual BLMP in 2017. (Bottom) Numbers of BLMP
MPS associated with RF MPS events for individual BLMP.

HAEZXHMPS 1= bk, 3NN —& XA
Ve ¥ 7. 2 &D CPLD (Complex Programmable Logic
Device) 2> 5 %5, I8 —&XIZiX, EPICS #H T
MUENR G2 6, EEEENINZBHITWSE, £
SHIET S, IRIZ, CPLD T, BRI %X TV - K
%é&é T 7 A NFETIX, #340ns &7 > T

BO, INEFHZTHDOHN, IMPS Filt] LEHIN
%, A4 UDFEHRL TWIIUE, HiRE D BLMP 23%
MUrEekEInsd, HU., ANWEINEZESEDIERD
BIMEIZEW &, 2 BD CPLD DNY 72D AFEMHT 5
ZeWbhbH, ZOBIE, ENUZT =X DA
5N T, E—A3E1ET 503, 52 €D BLMP H3
FHRUZPETHRHITET, B2 LTHES R,
MPS F#o 1 7k, G (0 A€ = XLHF) L2
DS AT RN B DY, D MPS 1 RNV k& H

PASJ2017 TUPO077

FZ X, MEEDEN RV, £ 2T, TR 1 2PN
BLMP DAL DA XY b3 E D] 2 \WSEMT
O HU7ZE DN, Fig.2 D EDXTH 2 (2017 F4i
gy, DR 1462 [A]), 72, TN DE DD, Fig. 2
DFDOHTH B (D830 M), %< Ik, 2D RF IZ
£ B MPS #5725 DT, EABD —FmE, 90 &

— JEDHETHE, 0, 30 EOE—LX VT IZhH D
BLMP 2%, BHEIZNIGLTWB Z L3005, A
W2, ZOREDOY TRFEREEZ, ACS KU L3BT 7 —
JEETEDE DT 239 [A], L3BT 7 — 2 GR& AT
86 B TH o7,

14 ~
2015/2/26 "4/ =
2 MERT?2
L3BT |L3BT BDO,
10 SDTL \(Is Straight| Arc L3BT-Scraper Sub-
B
8
6
N 3 33 3 3
2 2 2 2 |2 2 22
? 1
000000000000000 | |I 0 ouooonl |oo 0 uInooo 0000 |||| oJoooooood] | 00ogp o
0
~~~~~ :ma’H"‘mﬂ":ma:azw:z“zmsss;sss;s;;&««sng
g33E388gErR gse
60 = =
2015/10/2971/1/20
50 MEBT2
. L3BT |L3BT BDO,
o SDTL ACS Straight| Arc L3BT-Sgraper Sub-
30
30
20 9 18
15
12
o 5 - N O o6 £6456 5
3 334, 29
000000000000 uoo"looo 10| RUTUTINET |I| |11| ”l |I||I oy “ol ofodo o
0
“““““ S25""""‘“""’Sﬁﬂz22”2:“2293333333333‘”""‘3‘;‘,
22IAIRRBER goe

Figure 3: Numbers of only BLMP MPS in 2015 before and
after summer shutdown.
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Figure 4: Intermediate pulse delay due to RF MPS. The
chopped beam current is measured by SCT.
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Figure 5: Signals from two BLMP21 and BLMP21A. Al-
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shows single peak signal.
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Figure 6: Signals from two BLMP21 and BLMP21A.
SDTLO06 RF was failed both case. Applied HV is differ-
ent for BLMP21A.
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Figure 7: Rise time of BLMP at ACS09 cavity and
L3BT:BLMP21 for several events.
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Figure 8: (Top) Typical “BLM display” plot for various
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mode. (Bottom) Beam contribution on BLMP signal.
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Figure 9: Numbers of only BLMP MPS in 2015 before and
after summer shutdown.
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Figure 10: Rise time for every BLM for several events.

4. SRERONEK

BRR D & 512, HIINEE -2kV TlE, [E5H84FL
TWb, V=A% (v 27 a0V 100 ps) T &
IR AH D 2HE12, X, HV 2 R T\w&E %
DIFEDKE X B % K7z (Fig. 10), B A —E21Ed
7M. 2kV Tk, ST, FLHEIETOESH K E
K. BETINIL B oTWS, -1.6kV TH, FEIFIE
M, BHETIEARWD, DRDEMINTVWS,

— /i T HV A2 RIF5 L E5EEL FPoTLEDS
DT, TVTVTDANA V=RV A% ELTHZ
LT, HHEBSZRELTHIeREZ OGNS, @1
V=XV A UG A ORI, RO HEET H
B, 1212 B V=RV ATRZIITH, ~ ps A—K—
DL ED X, HERETE S Z LA HERTE 72 (Fig. 11),
INSDOHBELEHZ—FIZLRLTH, BFREML
T ZenEZO6NE, £k, 0ET -2 &
D FEMAl, L3BT AZ L —NEE ACS®Z Y arvd
o & UM ERM T 5, L3BT EARH. 7 — 27 8%,

SCT12 (before)
SCT12

BLM

Signal (V)

Time [us]
Figure 11: Rise time of BLMP21A with -1.6 kV and high-Z
impedance at pre-amplifier.

—FARIT, BATOMTF 2 REDORELLT 5,
EWVWSIRD S THISARETH S D,

5. F&&b

J-PARC 1, ZEMNRFHMEILZ 17> TWAD D, i
FiZ, V=7 v BAE_XBEM]IBEOAILEA
vR—aw 2RI TWE, ZORNEFHLLH
R578H, TNEFTOEKRET —XZ2H0MZ U240
Mrizhi 2 <, MPS B 7 DIEWR, a7 —HA 75—
RAZDWT BN 2L L 72, RFMPS (B9 %
O A€ = RFEWEATIL, BRI RE L T — 7 EHET
WERLTWA Z 2R LT, 72, IR A N
YhME ENED S, KL AHLTWBZ LD o
7zo REMPS \(ZfIBES 25 E51%, AT — 1 77—
R TCHEFRBEREZHRT DI N TE, FMHAR
Bplz ik, BAREZ @ISR CEleh o 7,

MPS L= M DFEHREZMON, EE2ILTFSZ LT
SR E MGl $ 5 Z & 2R L 72, BLMP @ HV ¥
TIVTVTDANA V=RV ABEZ 28T A —
A THRBREITV, BIFRMERE2E2, ZhIZEDE
TR AR D s TR%E A 2 MGt U 72,

S 3 HR

[1] K. Hasegawa et al., “J-PARC JlI7E#5 DELIR”, Proceedings
of the 14th Annual Meeting of Particl Accelerator Society of
Japan, August 1-3, 2017, Sapporo, Japan FSP002.

[2] K. Hasegawa, “Progress and Operation Experiences of
the J-PARC Linac”, Proceedings of LINAC2016, East
Lansing, MI, USA https://doi.org/10.18429/JACoW-
LINAC2016-MOPLRO054.

[3] S. Lee et al., Proceedings of EPAC2004, Lucerne, Switzer-
land, p.2667-2669 (2004).

[4] A. Miura et al., “Beam Monitors for the Commission-
ing of Energy Upgraded Linac” Proc. 2"¢ Int. Symp.
Science at J-PARC, JPS Conf. Proc. 8, 011002 (2015);
http://dx.doi.org/10.7566/JPSCP.8.011002

[5] N. Hayashi et al, “BEAM-LOSS MONITORING SIG-
NALS OF INTERLOCKED EVENTS AT THE J-PARC
LINAC” Proceedings of IBIC2016, Barcelona, Spain,
p-368-371 (2016) TUPG21.

- 544 -





