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Abstract

At the NewSUBARU synchrotron radiation facility, the betatron oscillation waveform is constantly monitored in order
to deal with the dependence of the betatron tune on the stored current and the gap value of insertion device, and
fluctuations during acceleration and deceleration of the stored energy. By correcting the tune value in real time, the
stability of the electron beam is improved. In order to correct the tune value in real time, it is necessary to quickly and
accurately evaluate the tune value from the waveform containing noise. Previously developed correction systems have
used complex algorithms that combine many thresholds and conditions. However, this program cannot handle various
operation modes. Also, it is difficult to maintain and update since there are many conditional branches. Therefore, we
have investigated the application of tuned waveform analysis methods using various machine learning techniques (e.g.,
local outlier factor method, logistic regression, deep learning, etc.). So far, we have developed a Python code that can
analyze tune waveforms in real time with high accuracy, and confirmed that it works correctly in tests. In the future, we
plan to implement it in the tune correction system and verify it in actual operation. In this paper, we will introduce the
specific application results of each machine learning method.
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Figure 1: An example of betatron oscillation spectrum. The
vertical axis is signal intensity and the horizontal axis is
frequency index; frequency is represented by the index
number of the array for simplification.
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Figure 2: Illustration of the architecture of our network.
FN, FS, and S mean the number of filters, filter size, and
stride size, respectively. The left-hand side of the output
layer gives an estimation value for certainty and the right-
hand side gives estimation values for peak positions.
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Table 1: Success Rate for Estimation of Certainty
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