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Abstract

We have started a project to introduce artificial intelligence into control system for accelerators at Aichi SR. To test
its feasibility, we developed a rudimentary neural network which corrects COD (closed orbit distortion) of electron
beam circulating in a storage ring using data measured by beam position monitors and steering magnets. After training
with results of calculation based on SVD (singular value decomposition), our neural network successfully corrected
COD. The accuracy of correction was consistent with what SVD has. We also discuss possible improvement and

application examples.
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Figure 1: Schematic description of perceptron.
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Figure 2: Feed forward neural network.
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Figure 3: Transition of the error function against the
number of data used for learning.

S IET — 2N BLE 2000 OH=DTIE
Kb, ZORITDOTIHT OLNFEE N ’éﬁbfxb\:(‘:
N3IND,

3. EEBRER

e CER e Y T YN/ g | Bl e X:ER el feb S A D @ A
F R OWGEZ R IE T 2FBRE T o7/ % Figure 4 12
ZT_‘"g—o

Kafhi 3D COD I+ AR (7272 LY i ml
ERTOAE) THEENI D A —FiiE, 772054 BPM T
BIE LT mm BALCOREGENLOTNEZNEI
2ELIZBODEETHD, HWV A (= LEho0
2% DHIZHIATHROAN FICER->TWD) 1T
R By iRt % O TERER O T B K> CTIIE L7

- 185 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

PASJ2017 THOMO04

1.5

0 2 4 6 8 10
Number of corrections

Figure 4: Chi-square against the number of corrections.
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Figure 5: Ring current and its derivative against time.
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