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Abstract

Six years have passed with event timing system in SuperKEKB project. We added various fluctuations, pulse
information via Data Buffer, beam gate transmission via Distributed Bus Bit, timing synchronization of abort trigger
system and injection efficiency determination of injection bucket. And we upgraded some functions, bucket selection
with pulse to pulse RF phase modulation and timing compensation between trigger and beam. Especially, the fluctuation
of commercial 50 Hz had the greatest effect on the timing system. To deal with this fluctuation, we improved sequence
length from 16/18 to 8/9, and bucket selection algorithm. The RF phase modulation method at Linac has made it possible

to shorten the sequence length.
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Ty MCAFT27-D0RER XA IV EFELT
W3, SFEINEZA IV EERAEYV XYy FT—2
2/ LT VME BkD A4 Ry FEEEY 2 — L (Bvent
Generator(EVG)) TRE X, AGfga U ¥ 7 D&l
BB OZEEY 2 —AANEEZINDS 3l ARV b
XA IV 7Y AT L KEKB %5 SuperKEKB N %
THAR IR B R G 3Th L [4]. a7 FRHtAE
b & IRARE R BN L 72

* hitoshi.sugimura@kek.jp

2. ERADSH

SuperKEKB DA XY b &4 I V7Y AT LFAGER
BHIZBEFHX Y2 7 (DR) BT ohi-Z
Yizkb, BEFL—L0D&A I DR AD A
AV “DROLOHF AL I 7" D 2
BT E L I oTe, TNERFEBTE7-0I122200
EVG #FIFHLT—2D b —4FE— F% DR A ETD
AGTERATFE ¥ DR SO AGSRBRE TR XA IV
TRIEET B VI REDRE NIz, Figure 1 132 D%
FTEREITTICHERLIXA VXA IV T AT - a vy DER
THb, 2016 % 2 A X D4 F - 7= Phase-1 3&#E Tlx DR
BEREREITH o 205, T Di&E 2 HIC MR AD ASt
DRI L 7= (5]

Figure 1: Picture of main timing station.
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Distributed Bus Bit T EVR ANY — 4% — F 23%{ET 3,
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PEETEZXSCHRE L, 2T LD, Kiniso
G T — a7 — N RBIEX ¥ 5 Z E DATREIC AR
D. DROHS PV HF—HObL —a5 —F 2EHE LR
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TREBINZ—DODEME LTHEIAH RF AT v bD
BHERODE L., ZoBEHR2SMIETEAAYFHL Y b
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INET2 T 7 DIIIAST 8 3~5 &7 Z—D RF (it %
PRIV A T YIZZF L, DR/MR @ RF (iHICFHI X ¥ C
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MBS URREMEZFAE L. ZD{E% “Data Buffer”
ZFIHL T RFBHBAZEE L, RET2HAZRFE
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L7z 3 e BfED o Tz, L Lds, 47
DTy b7 a>TIEDR TORSEEA V7%
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8/9-pulse sequence 16/18-pulse sequence
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AC50 arrival time [ms]
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Figure 2: Comparison of AC50 arrival timing between
16/18-pulse sequence and 8/9-pulse sequence. This figure
is taken in [11].
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TV, Btz ?z D N 8 ps DIEIERRE D A/ 2 =
NP VERBF IR I N0, ZhEFHLT
ANV P74 Fy - HEFy H—bEDTHILE
175 Z 212 L7z, Figure 3 XHGTF v 7 — FiMoD 1 AN
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Figure 3: Beam position at downstream of the DR extrac-
tion kicker. Red and magenta lines show horizontal posi-
tion of the first bunch. blue and sky line show horizontal
position of the second bunch.

44 FHEBERBBEEOWS ENRIZT MY H—ikiFE
Z DXH

WEIC—F DEEE 2 B L 7- D257 P EIEE R 50 Hz
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5. SBICATT
EHPNCHERSAJREI N — R Y = 7 OMiET

%1% SuperKEKB fIEFIFES LI /&7 4 50ab !
ZHIEL. A CHRER BIFTwL, 2R 104ER
Tud el bR T AREND D, BHFS AT LD
RHrELoOoWM AT LDOBA R T I2LEND 5, BL
70O MRF 84 XY bR A IV 7EY 2 —MIFERIC
B XNz FPGA DEEKR T v koTHED, ZHUcfin
EV 2 NABEEERT LTV, 20D, FlHms
L 72 ) BRI 2 R T 2 2Rl 082 W2 0%
WMt 28R H S, MRDARY P RA I VIO RT
LTI SINAP BlDA RV VR A IV RAT LRV
THTRAIV AT —> a v EHEEL TV (Fig. 4)
7=, SINAP # % fkis L CHHT 3 5 TH 2, —F
T. A4T#% DR Tld MRF t#H#l OS2 55 A L
TWAH, EEAIIZE>TWARY, 7. VME-CPU
% 2000 ERFEOKZR Z HWT WS 720, EHRICH
BEATREZ S IZ T B 72 912 microTCA g Z vz & 4
VIR TLADFEOME L TWVWA,

Figure 4: Picture of MR sub-timing station.

6. F&&
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Ty hRL TS aryADERY Y — 7 v AEDEHE
WD VT —HR/IDB LD, BB K72, T2,
RF NMAHZAEZH W=7y 2L Z >3 VI DR TO
2V AEREEREZBL L., BRI L 7=,
SHRFEMNZER O EDICH 22— F Y = 7 OE
E{ToTWLEIHTH 5,
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