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CONSTRUCTION AND COMMISSIONING OF DIRECT BEAM TRANSPORT LINE
DEDICATED FOR PF-AR
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Abstract

The injector of KEK, LINAC supplies beams to 4 rings: High Energy Ring (HER) and Low Energy Ring (LER) of
SuperKEKB, PF and PF-AR of light source. The beam transport line (BT) of PF-AR was shared with HER and it was
inevitable to halt the injection for about 10 minutes in order to standardize the magnets of the BT during the simultaneous
operation of SuperKEKB and PF-AR. This winter, Phase 2 operation of SuperKEKB will begin and the Touschek lifetime
of HER is calculated as about 10 minutes that was shorter than that of KEKB. Therefore the 10-minute interruption will
prevent the attainment of the target luminosity of SuperKEKB. In order to resolve this problem, the BT of PF-AR was
separated from HER and then a new BT dedicated for PF-AR was constructed. The excavation of the new tunnel started
in 2013, and the infrastructure construction was completed in 2014. The installation of accelerator components like
magnets and vacuum ducts was finished in Feb. 2017, and the commissioning with the new direct BT started on 13 Feb..
The reaching of the beam to the PF-AR ring was observed on the first day of the commissioning. On 1 Mar., the facility
inspection was conducted and accepted, then the user-run was resumed in this April. The machine study for the top-up
operation of PF-AR and the simultaneous top-up operation of all 4 rings are planed in autumn 2017 and in autumn 2018
respectively.
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Figure 1: The schematic view of the old and the new direct
beam transport line of PF-AR.
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Figure 2: Optical functions from the end of the injector
linac to the injection point of the PF-AR. In order to cal-
culate the beam size, we supposed that the normalized
emittance is 100 x 10~% mrad, and the energy spread is
1.0 x 1073 as the 1 o of Gaussian distribution at the initial
point of the BT.
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Figure 3: Four beam transport lines in LINAC Switch Yard
#3.
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Figure 4: The new tunnel section of the direct beam trans-
port line for PF-AR.
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Figure 5: The injection section of the direct beam transport
line for PF-AT.
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Figure 6: Three 4 m-long vacuum ducts for the new BT
of PF-AR were hung on the ceiling of the existing Su-
perKEKB BTs tunnel.
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Figure 7: (Left) Charge amount detected at the end of
Linac. (Right) Accumulated beam current of PF-AR ring.
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Figure 8: A example of the beam position and charge
amount through the new direct beam transport line, mea-
sured by BPMs with the very rough first calibration. The
starting point of “Distance” is the pulsed bending magnet
in SY3, indicated in Figure 3.
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Figure 9: The history of the beam current and the lifetime.
The displayed values of the beam current are the maximum
ones, and those of the lifetime are the typical ones recorded
for each day.
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Figure 10: The state of the vacuum scrubbing of the PF-
AR ring. Each dashed line indicates the goal estimated
from the past results before the construction of the new
BT.
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