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Abstract

SuperKEKB Phase I beam commissioning was completed in last June. The injector linac has successfully delivered the
electron and positron beams to the SuperKEKB main ring without any significant troubles. For the Phase I commissioning,
we archived an enough beam quality from an ordinary thermionic electron gun. Moreover, the beam injection to
SuperKEKB electron ring has been successfully carried out by using a low emittance photocathode rf electron gun. After
the Phase I commissioning, the linac beam and subsystem developments are going on together with the daily beam
injection to both light sources of PF and PF-AR. In this February, the full energy injection to PF-AR has been firstly
succeeded via the newly constructed beam transport line. In addition, the readout systems for 100 strip line type beam
position monitors are replaced by the newly developed ones with the precision of about 10 wm. During this summer
maintenance period, we will install the pulsed quadrupole and steering magnets toward the future simultaneous top up
injection to five independent storage rings. The merger beam line between the positron damping ring and the injector
linac will also be constructed. In this report, we report the operational results of Phase I beam commissioning. In addition,
the commissioning plans of Phase I and Phase III are also described in detail.
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Figure 1: Schematic layout of the SuperKEKB injector
linac. Two straight beam lines with the length of 100 m
and 500 m, respectively, are connected by the 180 degree
bending beam line (J-ARC).
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Table 1: Main Parameters of KEKB and SuperKEKB Injector Linac

e SuperK EKB™** SuperKEKB****
Project KEKB*™* SuperKEKB p p
(Phase I) (Phase II) (Phase I1I)
Beam e- et+ e- et e- et e- et
Beam energy (GeV) 8 3.5 7 4 7 4 7 4
Stored current (A) 1.1 1.6 1 1 - - 2.6 3.6
Beam lifetime 200 150 100 100 - - 6 6
(min.)
* * 05 *
Bunch charge (nC) 1 1(10% 1 0.4 (89 1 (107 4 4 (107
Normalized vertical 300
emittance " 1200 150 40 20 15
(mm-mrad) 130
310 1400
Normalized 160
horizontal emittance ” 1000 150 200 40 100
(mm-mrad) 200
Energy spread (%) | 0.125 0.125 0.5 0.5 0.1 0.16 0.07 0.16
Bunch length (mm) 1.3 2.6 1.3 2.6 1.3 0.7 1.3 0.7
# of bunch 2 2 2
Maximum beam
repetition (Hz) >0 % 257130
N 3 rings (HER, .
Top up injection LER, PF) n/a 5 rings (HER, LER, DR, PF, PF-AR)

*: Primary electron beam for positron production.
**: Results with the photocathode 1f electron gun.

Hokeok

sokeskok

: Design values.

: Achieved values.
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Figure 2: Typical beam orbit for PF-AR injection by using
Al thermionic electron gun. Top and middle lines indicate
the horizontal and vertical beam orbits in mm units.
Bottom line is the bunched beam charge in nC units.
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Figure 3: Typical beam orbit for PF ring injection by using
A1 thermionic electron gun. Top and middle lines indicate
the horizontal and vertical beam orbits in mm units.
Bottom line is the bunched beam charge in nC units.
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Figure 4: Photograph of the existing DC quadrupole
triplet.

Figure 5: Photograph of the newly installed pulsed
steering and quadrupole magnets.

Figure 6: Photograph of the pulsed steering and
quadrupole magnet power supply and control system. The
control system is based on the PXI and CompactRIO
buses. The control software comprises NI LabVIEW and
EPICS frameworks.
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