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Abstract

We have developed an accelerator parameter tuning scheme using machine learning for the KEK e7/e* injector linac
(Linac). During the accelerator operations, various parameters are continuously optimized to get the high injection
efficiency. To get more efficient and faster tuning scheme, and to improve the injection efficiency, we have designed a
new accelerator tuning scheme by introducing the machine learning. The R&D for the new scheme is based on the
accumulated Linac operation data (control parameters, monitoring data, environmental data), to see correlations between
the injection efficiency and various accelerator parameters. In this paper, we report the current status of the study.
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Figure 1: Accelerator placement at KEK.
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Figure 2: Layout of Linac.
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Figure 3: Example of DNN.
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Figure 4: Example of DNN used in this study.
LUTIZ, AWFZE CHESEL 72 DNN O RfcZ <3,

BREE /ST A—2 (BREDIREE, i HEIKIEZ2E) 1732 {1
epoch % : 50
batch size : 1000

P53

optimizer : Adam (%% 3=0.001)
loss B%% : mean squared error ([F]/f7)
categorial cross entropy (77%H)

o HfHfEO : 5)F

e dropout/@ : 1)
4.1 RFENLFRATA=ZDTH

Figure 5 12, RF NViAH/ ST A—=HE Qrio D 2 KT T 01
MR d, BUIRENTODEY | Qraiot B3 <725 L9572
RF (/37 A—=ZXEHDNTND, LIzhio T, BEBE
IRGRA—LEED T — 25T, Qratio D ELK 7258972 RF
(AR T A—2 2 F S 27280 DNN 2B L7z,

ARBFFE Tl B Sector 5 i B DT A A D
RF i AH/ ST A—=ZIZEH L, Qrario 23 0.85 LL EDT —4
ZHWTRRREZIT T,

BANZ, [BIFFBEEL T DNN OB %4773, 1E
LS RE (VAR ANT A—=2% PRI D2 DR T,

L7223o7C, Fig. 5 DIHTT —%% 6 /3FIL ., %8 Gk
) FEEL T DNN OZEE 21T -7, S FILTZ#EIRIE,
LT D@y Thsd:

0. 0.1 K
1. 0.1 LAk, 02K
2. 02 L4k 0.3 &
3. 03 LLE. 04K
4. 04 LLE. 0.5 AW
5. 050k

- 601 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 THPHO007

\3
25 - !
Entries 1180500
r Mean x 0.7959 p
C Mean y 0.03354
2}— Std Devx  0.1705
StdDevy 0.1928
& F
. 120
A5~
[N 100
or
~ —
®g - 80
= 60
r 5
0.5 — ey .\ 40
e - ] - 3
i T 20
0 bz S T e S ) s
e Lo Ty PR PR Y VRS S afen rard PR 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Qratin
Qravio> 085

Figure 5: Relationship between RF phase and Q,ario-

Table 1: Relationship between true value and predicted
value when only environmental parameters are input to
DNN.
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Table 2: Relationship between true value and predicted
value when environmental parameter and RF parameter are
input to DNN.
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Figure 6: Relationship between Steering Magnet and
Qr‘atio«
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