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INJECTION CONTROL AT SUPERKEKB WITH EVENT TIMING SYSTEM
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Abstract

SuperKEKB is the next generation project of KEKB and is started its operation in early 2015. Linac plays important
roles in this luminosity upgrade project. The stored beam current in the main ring is doubled from that of KEKB. The
top-up injection is performed to keep the maximum beam current during the operation. The injection control becomes
complicated because of newly constructed Damping Ring. We designed the new Main Trigger Station. The performance
tests of Event Timing System are implemented since it becomes more essential in this new design. The accuracy of
delivering timing is determined to be 10ps. The long term stability of operation is confirmed. We conclude the new Main

Trigger Station is satisfactory for SuperKEKB.
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Figure 1: Accelerators layout at KEK. The et/e~ beams
for KEKB main rings, PF, and PF-AR are injected from
Linac.
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Figure 2: (a) Design of Main Trigger Station and (b) Test
setup for Event Timing System. Green allows indicates
transmission of Event Code.
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Figure 3: An example picture of the timing measurement
by oscilloscope. The mean and standard deviation of light
blue histogram are defined as timing and its jitter.
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Figure 4: Timing jitter vs delay time of upstream EVG.
The delay time of EVG from input trigger is explained in
RF clocks with 114.24 MHz. One clock corresponds 8.8ns
of delay.
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Figure 5: Timing and temperature measurements for five
days. The timing of EVR output, its jitter, and temperature
around VME sub-lack are measured in every minutes and
plotted. The periodic deviation of temperature is caused by
air conditioning and results of timing are correlated.
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Figure 6: Timing of EVR vs temperature. The 2D plot
made with results in Figure 5. The slope is evaluated by
fitting with 1D polynomial function to be —18.00 £0.16ps.
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Table 1: Results of transmission time between Main Trig-
ger Station and KEKB control building. Both transmission
time and its jitter become large with the transmission dis-
tance and effects of optical transmission are observed. The
distance is expressed in the unit of round-trip.

Distance  Transmission time (us)  Jitter (ps)

1 8.9 62
2 17.7 96
3 26.5 106
4 353 233
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Figure 7: Transmission time vs outside temperature. The
slope is evaluated by fitting with 1D polynomial function
to be 3.42 £+ 0.06ps.
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