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Abstract

At the J-PARC, image recognition technology based on Convolutional Neural Networks (CNN) is applied to images
called mountain plots to obtain information on the incident beam from the linac. Currently, the momentum spread of
the incident beam is obtained as the standard deviation of the Gaussian distribution, and the longitudinal beam shape is
obtained as the time width of the beam with constant intensity. However, it is desired that the information about them be
obtained not as values but as a distribution on phase space. In this study, we tried to obtain the distribution on phase space
from the images of mountain plots by using image recognition techniques. As a result, in order to correctly reproduce the
distribution on phase space, it was necessary to consider what kind of distribution it is, and to prepare learning images
that can represent the distribution. By training those learning images with CNN, the distribution on phase space can be
reproduced as a predictive image.
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Figure 1: Configuration of the CNN.
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Figure 2: Examples of images of mountain plots and dis-
tributions on phase space.
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Figure 3: Prediction results from the trained CNN.
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Figure 4: Prediction results from the trained CNN.
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Figure 5: Setting conditions for time structure and momen-
tum spread.
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Figure 6: Examples of images of mountain plots and dis-
tributions on phase space.
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Figure 7: Prediction results from the trained CNN.
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Figure 8: Images of the mountain plots and the distribu-
tions on phase space.
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Figure 9: Prediction results from the trained CNN.
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