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Abstract

The KEK e+/e- injector linac is operated in multiple modes for e+/e- beam injection to independent storage rings, the
SuperKEKB HER/LER, Positron Damping Ring, Photon Factory (PF) and the PF-AR. The linac master oscillator uses
10.00 MHz RF signal for Phase Lock Loop which is provided by the SuperKEKB RF system. Thus, the linac is
synchronized with the SuperKEKB main rings. However, the PF and PF-AR have independent RF of the linac one. We
report the way to synchronize injection timing to those rings with the linac RF and timing system of the linac.
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Figure 1: Synchronization module (Triple Sync. module).
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Figure 2: Synchronization rate vs PF RF frequency.
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Table 1: RF and its variation in a year/day.

Ring Frequency Annual Variation
Variation in a day
SuperKEKB 508.88 MHz  ~300 Hz ~10 Hz
PF 500.11 MHz ~15kHz ~1 kHz
PF-AR 508.57 MHz ~1.5 kHz ~200 Hz
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Figure 4: Time chart of the pulsed magnet trigger and
beam timing.

AFHBETIIE —2F—RIZko TR —L oL
=X T DT VARG« AT TV TR A
M ANLTZ[5]. PF, PF-AR ASDEA | BIRO R I
DIz, HONLO/NIVAEA LY —DDXAIL T &
DD EN R, NV AEM A EROFRERN
H—ITE =210 3 ms ANZE+t ps FREELINOKEEE T
G2 DB NDHDH, 2T, BEN T =05 3 ms #IZ
LRI 7 OB EFEEEREFLI-E — AN T — %4
T D EEE R LT,

Figure 4 ([CASZREERY Y| LB —, B —24
DEAI T RO 2/~ T, SERME 2—1
® 177 (synchronization timing) IZ A5 RF, PF DJd
SR E, RF BB L 722 AI 7 IS L, 20X AR
UG SEHEEIR D, TS T AL AME Toeam 2R
I 5 AR OME Atgyne DHELFAN THERE 7 LRIMIT 2
A RDD, 2 TOREAREPEHICEAL TR 322
%:733‘&)57%&)\ ?4’1/4@&5%4\@%2!-?)5]&%( fIinac,min
(=10.39 MH2) % BAALIZ G- 2 DML ERH D, LTz - T,

500115000 8 70
| a0 é'_g‘
500110000 | i Y
' | . - 50 &
- r 2
= 5
<. 500105000 W0 E
= &£
A 5
¢ 9 -
= 500100000 30 8
=
2
20 =
2
500095000 =

1 4 710 1 4 7 10 1 4 7 10
month

Figure 3: Variation of PF Ring RF and synchronization

failure rate. White dots show variation of PF RF from Jan.

2016 to Jul. 2018. The color band represents the

synchronization failure rate at the frequency that was

estimated by simulation with in sync. width of 500 ps and

Linac RF 114237423 Hz.
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Figure 5: Layout of the Linac Timing System.
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