Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

PASJ2025 THPO00S

KEK EFBEEFARBDT —27—HAIEL TV RTLEEYT T3
DATA ARCHIVING SYSTEM AND BIG DATA ANALYSIS FOR THE KEK e+/e- LINAC

FIRFEEAY, BOFHHD, KEHRND, FEFHARA, TEEHRR D),
PE O A, PERECRI D, ol A)
Fusashi Miyahara*#), Hideki Saotome®, Takuya Ofusa®, Shiro Kusano®, Takuya Kudou®,
Itsuka Satake®), Masanori Satoh®), Di Wang®)
A) High energy Accelerator Research Organization (KEK)

B) Kanto Information Service (KIS)
© Mitsubishi Electric System & Service Co., Ltd

Abstract

The KEK e+/e- LINAC supplies beams to the SuperKEKB HER, LER, PF, and PF-AR, operating at a maximum beam
repetition rate of 50 Hz, which is allocated to each circular accelerator according to its requirements. Since the injection
efficiency and stability of each circular accelerator are influenced by the injected beam orbit and emittance, data on the
injected beam and device parameters are essential for experimental understanding. In LINAC, synchronized data from
beam position monitors, RF monitors, and pulsed magnets are archived for every beam. Since the volume of data is
enormous, they are converted into binary files (HDFS5), which allow data compression and fast readout. These data can
be synchronously analyzed together with data stored in the EPICS Archiver Appliance, such as LINAC device data,
environmental temperatures, and injection efficiencies into the circular accelerators. In addition, a web-based simple
analysis tool has been developed to make the data accessible and analyzable by anyone.
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Table 1: Comparison of File Formats

File Format Comp. Data format Comp. Read out
Lib. Ratio time [S]
TEXT None Pandas, 100 12.22%0.1
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TEXT zlib, Pandas, 42 17.2£0.1
(compressed) LV=1  Dataframe
HDF5 zlib, Pandas, 32 3.64+0.02
Lv=1 Dataframe
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Figure 1: Beam orbit deviations observed just before a
beam abort during LER injection (upper), and the RF
amplitude and phase of the klystron where the problem
occurred (lower). The red points correspond to the beams
that triggered the abort.
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Figure 2: Correlation between beam position and injection
efficiency into the HER. The upper figures show the
correlation with the beam position measured in the
upstream B-sector of the injector, while the lower figures
show the correlation with the position measured by the
BPM located just upstream of the positron target.
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Figure 3: Input and output screens of the web-based simple
analysis tool.
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