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Abstract

Currently, we are studying a new method to generate an intense muon beam with a proton hollow beam at MuSIC
(MUon Science Innovative Channel) in the Research Center for Nuclear Physics (RCNP), Osaka University. The proton
hollow beam has a large possibility to improve low-energy muon beam intensity and degree of polarization. However,
we need a lot of time to optimize magnet alignments and beam shapes with an existing simulation method. In order to
simulate an ideal hollow beam condition within a reasonable cpu time, it is indispensable to develop a new efficient
method to design the beam line. Here, we propose to employ new technology to recognize images using Artificial
Intelligence (AlI) for this purpose and to apply it to discriminate beam shape images obtained by the simulation study. In
this report, we show that the Al learned by the dummy image can accurately judge the shape of the hollow beam obtained
by the simulation.
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Figure 1: Schematic of hollow beam transport line.

# morital 6@rcnp.osaka-u.ac.jp

- 112 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

2. HEE—LDER

Frzee—AZBIL T
HRzee — AL 8 MFERLA7RE DL EMERAZ AV,
BRI IC L > T — L Z N RS L2 EI12L - T,
B — LAORBNPNCITO 7= Eh D, ZORER, E— 24
DOHLLERIT DB — AFREE 25 L O Ml o e —
LERFER BN 2L RIS
22 FovFLSYIal—var

MuSIC DI=a—AEE —7 Y h~DHZEE — LD
MR 2B R TvF v lal—vavs
TV, B — Ak T A Okt 21T o7, A RIOT I
L—ar ClES FRAEZMEZET 12 iETnLE
WEN A ZERTHIENTELE — Lk — R 2
AL, 3]

E— A F%1T RCNP OV 7Y A7aha H gD
7¢~7J2T4’/w§:ﬁéﬁkbf MuSIC @::L—zvéﬁiz
5“"7‘/%%@(':'3?1[2’9‘#5‘:]:9 ~—nXu+w9Lé ﬁn SN
WIHEASAEE LT, 392MeV DS — AT rms ;c;yg/
Agrms = 0.5 T mm mrad., ¥fr s = 0.5mmO T
TV DOE — LERE LT, ZORE, ZRLXF—5
WAE/E = 0L ULTc, o, RE—LT7A TP ETH
Sy fRBEFEBR I a% Grand Raiden &3E3@L TV D(Fig. 1),

2.1

1y | [ Ma M la
T [ u Ul

Hollowtestl.txt MAD-X 5.02.09 29/11/1921.14.26

B B,

1000.
900. 4
800. -
700.
600.
500. A
400. 4
300.
200.
100. 4

B (m), B (m)

0.0 ;i —— - . . -
0.0 5. 10. 15, 20. 25. 30. 35  40.

s (m)

Figure 2: Calculation of optical system by MAD-X.
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Figure 3: Beam shape on muon-generated target. (a) x-y distribution, (b) Intensity distribution on the x-axis, (c) Intensity

distribution on the y-axis.
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Figure 4: Relation between K value of octopole magnet and
beam shape.
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Table 1: Variation of Dummy Image
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Figure 5: An example of a dummy image for learning.
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