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Abstract

The Upgrade work on the accelerator facility of Research Center for Nuclear Physics (RCNP) has been carried from
2019 in order revive the AVF cyclotron and improve the performance and functionality so that it can supply high-quality
beams with higher intensity. During this upgrade, the control system consists with hard wired relays complex and SCADA
with PLC and UDC is also updated and modified. At the same time, the EPICS system is introduced partially. Regarding
the ion sources, almost all of equipment are controlled under the EPICS framework after the upgrade. Automatic beam
tuning system can be construct with the EPICS and some machine learning frameworks, and higher intensity beam might

be achieved with these systems.
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Figure 1: Schematic View of ion sources and AVF
Cyclotron. Pictures of NEOMAFIOS, NANOGAN and
SC-ECR are shown.
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Figure 2: Yokogawa PLCs and relays for NEOMAFIOS
and SC-ECR. Same system is also used for polarized ion
source which is not shown this time.
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Figure 3: UCD-MTC controlled by EPICS with VME
board computer Sanritsu SVA061.
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Figure 4: Motor driven by Arduino.
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Figure 5: Mitsubishi PLC inside Coil Power Supply
controlled by another PLC CPU using NetDEV.

Figure 6: New compact emittance monitor control system.

ZOTIyHAE=L—DIEIEL EPICS 2MEFEZIT
WHIEZR D R NI — 7 L3R O %y T —7 BIiZhH D
FLHEHERE . NIM-CAMAC £V a2—/L Y PLC THE
HEINTZAZ R TV AT A THIEIES N T\ e, 22
T, W BEBIX SR OHIE K NIy 2o A EH A -
NIM-CAMAC I Profile ®Htf5% PLC |3E— & — i
KOV BPMS2 a2 he—ZDOfillifla > T\, ZOE=
4 —% EPICS [ZHiATe << Fi7lo, hidgsry by —
27 ¢ EPICS 10C, & fifil i, =y AE A9
Raspberry Pi, &E—#—ffilffl& Profile Hif5%44H5 PIC
A2 TRERRENT -V AT A~DE XWX 2D TS
(Fig. 6), ZOBATIZED, WAL — AR B NIG I
JETHIERHRFEND,

6. F&H

2019~2020 4E |2 IS TN D AVE A7k
THIZEEL, HIEME R OB FH 2T o7, ZORS, A4
TR B PR 2RI 4R T EPICS ~BATLT-, £/~ i
B C LD BBV AT AL BB LU, 5%, EE
EE— A ADOBRBINRIGEDONDZENR RS ND,

SE X

[1] M. Fukuda et al., Proc. of this conference. FROA04.

[2] T. Yorita et al., Proc. of PASJ2020, FRPP23.

[3] T. Yorita et al., Proc. of PASJ2021, THP041.

[4] T.Yamazaki ef al., Proc. of 12™ International Conference on
Cyclotrons and their Applications, p252 (1989).

[5] Y. Morita et al., Proc. of PASJ2022 THP045.

[6] https://github.com/epics-extensions/CALab

[7] Y Morita et al., Journal of Physics: Conference Series 2244
(2022) 012105.

[8] M. Kittaka et al., Proc. of PASJ2022 TUP043.

[9] N. Yamasaki et al., Proc. of PASJ2022 TUP00S.

[10] K. Kamakura et al., 19th IEEE-NPSS Real Time Conference,
2014, pp. 1-1;
doi: 10.1109/RTC.2014.7097455

534 -



