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Abstract

Kosen Hiroshima College, Kure College, Hiroshima University and KEK have started a collaborative activity on
development of human resources for the particle accelerator field through applications of advanced digital technologies
to particle accelerators under the support of Comprehensive Growth Program for Accelerator Sciences by KEK. Among
various digital technologies, Al and machine learning are attracting interests of students, whose applications are rapidly
expanding in various areas of society including the field of particle accelerators. In FY2021, we prepared an environment
that allows access to the KEK Photon Factory operation database. Also, we started a collaborative work on applying
machine learning to the accelerator tuning of the compact ERL test facility at KEK. In FY2022, we have started studies
exploring possibilities on detecting anomalies and failures of accelerators using the data from the beam position monitors.

Students from various grades participate in these studies.

1. [FC®IZ

IRERE, AT ERR, JREREaMmEHEILEFRTIK
e BLE P I LD INEER 43 B T NH B B - B B
I BRSO NNE | EVHFRETC KEK OEHR S
BRCEZEICHFEZITV, SEWVITH 2021, 2022 258 LR
WENTEEZHET T D, DX (Digital Transformation) A
F—U—RIZ, A TA 1k, VR OIEH72E L5 0n#
WHE RBEEHOGEL, VT T4V T A2
L—auR0 Al-BR 8 72 8O 7 UV O ndE g
B ADIGHEENE U T A B R - B % . =R
A« BE AR 2 B K Nk 5 it % 58 FH D 28h =4k - 4 7
{b% B U= BAS 72 LA U T, Il 57 B~
BIEE AR ORED L | REEINE S b 5% o = AL -
BiaAm Bick A AR e — AR HORERIZK
D, INERES D B OIEMAVICEBRL . F/-, B8 loE
A RS A2 2 BIEL TS,

BARH 22 IE B Ot b > TONAD 13488 E B D T

AHEHPIRSTHY, mHE, K¥, KEK OFE LT,

FHEBIDOEAENZINL T, IFHNEICEAT b 60
RO A (SR DR RO Em e & E

1T2TCND, IHFEN DS E72D WEB R_X—Y DN H EiT,

KEK &L 7-# 2 KEK-day [ I 25 &) (15
(2022/9/10) Stk =8 2B 3 58I —DA T A
BAfEA . mEAENEE OPLEHEIE D, TV
Feffi ~DB DS LU CE Tz, REFBRE /NN
AR R O I KEK OB & \MEIGEH+52L%
EoRE 72 BAZIZ, IR OE R AR IC B ok %
KEK MREEULNS EFEEORKFEOHEBENS A EN
SILTEY, KHRFHA S Z—bZnics it
TV,

# mkatoh@hiroshima-u.ac.jp

ZNDEk A RIEEBN O T BUFE, b J1E AL TEY
KA TWDDNN, NI EE 5 B ~ D2 E O T
Do A AL DR 2 7o TR 3 B0E IR R LT
W5 AL 3 B DA FF OIS N D, £
DN ZRST B ~D S A28 CRET DMk e & 105
O ZAIH L, AT SRy B~ Bl 4 5
WHZEEBIEL TS, 2021 4ELE|21E, KEK Photon
Factory DT —H X —RA|ZT 7B ATEDEREEL X
7z, F7=. compact ERL FRERNEAR 1 331F 2 M 25 5
~OBEWRFEE OIS I T 2R A LT,
2022 AFERELE, DR EREER A R S TV AE — A
NEBRHZIROT =2 &b 2, BRFEEOFETE—L
D BE SRR OMEOKRHEITHIZ L% B L TR
EHED TUD, ZDHRFT ORI ERE T D,

2. IREER(E

INHER 57 B ~ O -8 O JS B 07 oy 7
T —ZLLTIE, KEK TEAESHEIILTOD I gE R
T —ANEE CThD, FOHF T, BILEAOFEMITH-
TEEC A B & #5i ) CTZ7= PF (Photon Factory) D&z
F AR AL EE 2T, PF O 20 FREED
TE#iRT —Z|3 Epics VAT LTT —HAT{LEN TS,
B ST, S TTF — 2 2R L TRATICRI AL
TV 5, VPN (Virtual Private Network) C KEK (Z826eL,
Epics #—/3035 Python 707 J A TT —XEFEHL
Json X TT A7 EITRAFL TS (Fig. 1),

HILE, 2019 4E 10 H2 5 2022 4F 7 HET 4 4£45D
T —HDREIFEEZTND, | HOT —HE, £ 2.2GB
L7eh, Z0HHH 45% (K 1GB) S BPM T —XThH
%, 20 BPM T —#% CSV UL CHENT IR
LTW%, 2019 4= 10 A |Z Epics DV AT AN FEHT ST
BY, ZNLRIOT —ZOHHUITRLR 7 17T 2% B

-591 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

PASJ2022 WEP029

T HULENRHY, 5 ERHSTETHD,
F7-, AR H R CIZ 7 IU R ORI AR EL,
AWS[11ZF I CTEABREDEAR &2 A TUD,

IN=FN
a KEK ‘ = B ‘
T=AT—=hAT
VAT LA

i 25

i (02005~2019 . X855 J

i« Channel Archiver ! .

i« CSS Archiver -

L 02019~

P ArchlverAppllance —

LeEmsE .}

Figure 1: Access to the KEK-PF machine operation
database.
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Figure 2: A design of new storage ring lattice.
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Figure 3: Clustering of BPM data.

Figure 4: Correlation between BPM data.
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