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Abstract

SuperKEKB is the e-/e+ collider that aims the world's highest luminosity. To achieve the target luminosity, the design
beam current has been set at a remarkably high value of 3.6 A. Large beam loss from high current beam may seriously
damage Belle II detector and/or other equipment. As a countermeasure, it is required to detect dangerous beam loss as
fast as 1 microsecond and abort stored beam immediately. In recent operations, arc sensors using optical fiber, which are
adopted at some RF stations, have triggered unwanted(accidental/incorrect) RF-interlock due to beam loss frequently
These events are not the intended use of the arc sensor, but they were useful when regarded as high-speed loss monitors.
Therefore, we have developed and installed a new high-speed beam loss monitor system using an optical fiber and a high-
speed signal processor. It was confirmed that this system shortened the time to beam abort by several microseconds.
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Figure 1: Overview of SuperKEKB.
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Figure 2: Arrangement of optical fibers.
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Figure 3: Example of a typical beam loss signal.
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Figure 4: The signal processing unit (red ellipse).
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Figure 5: Time chart of the signal processing unit.
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Figure 6: Abort decision logic.

EETimesulld

THR—FHET D012, ADC BEECL TREE)., ¥
ALTURNERI(ELT TO), FEEEIE D 3 DD/ XTA—H
EHOLNPLDEDD, ADC ANBBIEEBZLE, 155
WAL B 3y ) I B AR — & D, Z D%k TO
T HETOI/ayrO5E | BEE B2 T\ eray s
B TO WXL THRELT-EIA A 1256 . Z DRE
TTYHR—NEREHT, BEOEIGEEBZ I WVEE TO
WCELZSGAE. M ravr v 2a)tvyhd 5,

ZOXHRHEFEEBRAL T, FHEEICEK
HIEHEE —Ln AR KRBT H2D THD, ZILHLIEZED
15 5 R CHER XA HZENTED, — T, Fig. 3 I
RLIZISICE —amRT 2 ULl EOE— 22558
2D T, TADC AW BfEE FEIZETOIry 78
LT DL, ZDIIHE HEABDAREMER DD,

ABEE OB AD H (1 us &0 @i /e 7 R — A7)
#EZ25HE, TO Rl Al RE/e R B (T3 HI & 272
THZENEETHS, L)L TORMZETHIFL
FHRICLDRBIEIOMEE N LR35, IR TO &
BEL. INODORN —RA 72 Z B L CRRITE R Tk
DL, BDNIL THR A DEAIET — 27850
HEHRRRS O o770 | AL — R A 0 %
ZEMNTE, BITEIX, TO 73 10 ps, EE 30% (B — 1@

PASJ2023 WEP08

3 us THH)ITEHEEL TS,

3.3 VETO ##e

AT AT AF SBLED KX/ — LB A~O RN E
IRELTWD, TR —MDMERRVRIRAE — AR T
L RGN ENEFELY, #EIZ SBL [IE—24
ANF TR B RN ESILTNBTD , ARZ AT T
FAETHHBAHREIA(LOLT R =M HIEE THRWY)
B —ARRA IR L2V, Z2C, E S EEE TN
IG5 ANTINZE% VETO BEREA 7% 7=, NUFE 5L LT
AN NIEFEZETE, ARZAIL T DITR—
NHEEZ R (1 ms)R IESHHZ LM TES,

AMEREDFAET HZEIZID . TR —NAEIZBIT S
EZBIE T IFHIENTES, ZNUTE —LABADNE |
DKL T ZDBEFAIL T B DT L a Bk
THEDFERELTTA— M EERICEHELTEDE
EZHD, 121210 ABEREIX SuperKEKB O EHv v
" A(LSHB AR IZIBIMENTZH DO DT | EEED
B — AJEEE TIET ARSI TR, BRAYZ2 BRE O
FREE T TEHRBA AR DORRE ST D,

34 FESICEAE — AT R —NHIE

B — AT R —hOHE S EEL T, 3.2 Hi TR~k
DIENC, —EHIM D ADC EOFE S Z WD ELE
Z2HND, FETICEDHIEMEED LS1 BAtATRICBINSI,
3.2 HiCIR A E 1k SRR (F2 13 ) TED,

ADC(40 Msps) D A JJE/ 6 | il — R (B K
100us) DFEE NIV T V2 A L THEBES, O
SYEDTE Sy A OBMEE B 2 7235 A\ 7R — R A&
T, BT 57— 2 AT 2 OB FTBRIATHET, 128
M5 4096 RETERIRTED, £, o HICERET5E
T4 7 By MEZMADZEHTE, /A AL UL ZELE]
WTORERE N ATRETHD,

AHERED . EBROE — LEEE TIIRE T ARSI T
72\, VETO HEBEL [FIERIZ, FFEIT At OFRBEE 725,

3.5 FOMOEE

Vo7 Ny T 707 R —NHES OG5 LB X,
FPGA(Zynq 7000) 234422 L T b a x> T
5, BIfE/ 171340 MHz DNy 7 Tdhd, CPU E
TIE Linux(Ubuntu 18.02)33 3O EPICS 10C ZEi{ESH
TWb, TAR—NAEDBEZIZLD EL 7oA fi/ T A—
X% 4 CBPICS L'a—R{b$524T, xv b —2%@0
TREEEERIIATZDINNCLE,

Vo787 7 DI — S —~ DR LI L, FNE - —
IR—HME BRLBEEEE O Linux 7 71 /L AT L% NFS <
UM AZETRERIEL TN,

4. FT—HEHIIEYLT

ANV — R = ~ERIESNTZV T R T 7 DT —H i
ME 74—~y DA F VR THY, T I TR 230>
MHELDTHD, U BN B LIEEZ T2 THIT+T5
T2 RS, RS 7 Mgk B oA~ — & Df
Bnold, 7R —FOJRRIIT A —MEEBEZIHERL
720 KV AT AL TR —hDBEIT, B —Lbn A%
IELBRE LI (FRITRBRA L)WY FHE, B —2n
ADFEREETE OMF Bis ) S o 1= AR e i e, 7

- 491 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

PASJ2023 WEPO0S

A—INHEEOE TR TR T D2 e ELLY,

ZITUHRESNET — 25 F RN T <IN L5
VI =T HREL-, 2OV T =T R, T —F iRk
Feblontr— 31— ECHEREME 5 Python AZY 7R T
Y, T AV N EEISKET D, Fii T 7
/r/l/i.&%%ﬁ%wuj‘é& TT ]\ﬁﬁ?ﬁ 5 ms iOJ:U 50 us
DOHEIPADT — 2%V L, Z OO WG T 7 AV 3
L esv 77A4(5 ms DAY, AR IO E(E — 7 &S,
T AR—hEFOE —LEit72E)% json ﬂ‘/JE@TﬁrX]\'Ci
LT 7 ANEVER T S, Figure 7 12, {ER SN/
T HAR(T AR — I 50 us) DRI AR,

[D6 Opt.BLM] 2022-06-18_20:32:37.348950
16000

ADC1T ——

ADC2 ——
14000

12000

10000

8000

6000

Amplitude [a.u.]

4000

2000

Time [msec]

Figure 7: Example of picture (50 ps) generated by analyze
software.
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Figure 8: Event summary web page.
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Figure 9: Example of abort timestamp.
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Figure 10: Time chart of the event.
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