Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

KEK EFBEFARRICEITIE—LMNE

PASJ2018 WEP008

FIEAEHRAIS AT L

SYNCHRONIZED BEAM POSITION MEASUREMENT SYSTEM FOR THE KEK e-/e+
INJECTOR LINAC

PERRBCAIS D, K 4R O, RO T O, LHRIR Y, FEFAL Y, BEmEL Y, S Y,
) HFnE AP

Masanori Satoh® * ¥, Takuya Ohusa®, Hideki Saotome®, Takuya Kudo”, Shiro Kusano”, Fusashi Miyahara™ ®,

Tsuyoshi Suwada™ ¥, Kazuro Furukawa

A, B)

A High Energy Accelerator Organization (KEK), Accelerator Laboratory
 The Graduate University for Advanced Studies (SOKENDAI), Department of Accelerator Science
© Kanto Information Service (KIS)
P Mitsubishi Electric System & Service Co., Ltd

Abstract

The KEK e-/et+ injector linac delivers the electron and positron beams of different properties to four independent
storage rings and a positron damping ring. The required injection beam energies are from 1.1 GeV to 7 GeV, and the
amounts of bunch charges are from 0.3 nC to 10 nC. Especially, the injection beams to SuperKEKB electron and positron
rings require the low emittance and high intensity bunch charge properties for the nano-beam operation scheme aiming
at the peak luminosity of 8x10°° cm™ s™!, 40 times higher than the luminosity record of previous KEKB project. The Phase
I beam commissioning of SuperKEKB has been already completed from February to June in 2016. The Phase II beam
commissioning of SuperKEKB already started in March 16th for physics experiment. Towards the Phase III
commissioning of SuperKEKB, the stable beam operation with high quality beam is getting more and more important for
the success of achieving the luminosity goal. For this purpose, the linac beam handling to keep the emittance as small as
possible is strongly required. For this reason, we developed the synchronized beam position measurement software for
the correlation analysis between the beam positions and other monitor values like a rf phase. In this paper, we report the
synchronized beam position measurement system by using around 100 monitors for the KEK e-/e+ injector linac in detail.
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Figure 1: Schematic layout of the SuperKEKB injector
linac. It comprises two strait sections of 120 m and 500 m
long. They are connected 180 degree bending section. The
both electron sources of thermionic and photo cathode rf
gun are situated at the most upstream end of the injector
linac.
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Figure 2: Schematic drawing of the previous BPM readout
system by using a fast digital oscilloscope based on the
Windows operating system. One monitor station is
comprised of an oscilloscope and a cable combiner box. It
processes the analog signal from about 4 BPMs.
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Figure 3: Beam orbit panel developed by Python/Tk script.
The plots show the horizontal (top), vertical (middle) beam
positions in the units of mm, and bunch charge in the unit
of nC at each BPM location through the electron gun to the

end of beam transport line.
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