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Abstract

We have developed a machine-learning-based operation tuning scheme for the KEK e/e” injector linac (Linac), to
improve the injection efficiency. The tuning scheme is based on the various accelerator operation data (control parameters,
monitoring data and environmental data) of Linac. For the studies, we use the accumulated Linac operation data. In this
paper, we show 1) the study of the long-term correlation between the accelerator operation parameters and the
environmental data, and 2) the preparation study of the environment-driven machine learning (reinforcement learning)
based on the short-term correlation between the accelerator operation parameters and the environmental data to improve

the injection efficiency.
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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 VAE used in this study.
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Figure 4: Example of latent variable.
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Figure 5: Outline of learning and prediction iteration.
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Figure 6: Latent variable of accelerator data (2018~2019).

0. -0.6 A5

1. -0.6 LA L. -0.4 i
2. -0.4 DL, 0K

3. 0LLE. 0.2 K

4. 02 LAk, 0.4 KW
5. 04 LLE. 0.6 AW
6. 06LUE

Zayhnb, LT SR E AL LN TED,
® 2018 F~2019 FEDNEEREREE T — X D43 AfiH
% IR TTOBEEL TR A LN TE
O ANUTIESRERE T — X OIRDE O (BELEK
Do) IS L > TR > TUVND
® [FIUNEKEEL T A—ZTH, WIS T HEREE
F— DA > TR ST
77, 2018 £EMD 2019 EDF —F THEEZ{THTE T,
I SRR EE T — 2 LR XT A—Z DOF B BEfRE Ik
T TCRIRTEIENTEZINNCR LD, ZHUTHWN T K
TIZEBH D VAE 12 2020 45 4 H ONEZSBREET —
HE AL TELNTZBEL RO “ ke 7 ayhernd,
Zay b, 2020 FEONREFEREE T — X DIEEL KL
1%, 2019 FFO T —Z ClRIC#E#L ST A—Z 3 FEIZ IR L
TWDEBAEEEUTE L TOMM L TWDIEN R THN
Do ZOZEMD, 2020 E7—HE 2019 4E7 —X ClRIE
MO ERBREE T — Z M [E UK SR IE R 3T A—H |

7

41)

°

2020/04/05
-2020/04/26

-3 -2 -1 o 1 2 3
0]

Figure 7: Latent variable of accelerator data (2020).
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Figure 8: Latent variable of accelerator data (2020).
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