
4th ICFA Beam Dynamics Mini-Workshop on Machine Learning Applications
for Particle Accelerators

Contribution ID: 72 Type: Poster/Demo

Multiobjective Optimization of Cyclotron Cavity
Model using Neural Network

Thursday, March 7, 2024 3:08 PM (1 minute)

Design optimization for a cyclotron is important for obtaining a high accelerating voltage to increase efficiency.
A different cavity geometry made from the same material usually will have a different quality factor, which
might affect the turn separation, especially if the electric field at the accelerator zones changes. For this
purpose, a neural network is trained to give predictions of several accelerating cavity quantities given some
initial parameters related to the geometry of the cavity, using training data obtained from an electromagnetic
numerical solver for rf cavity. The optimization is done using the multiobjective optimization scheme due to
the fact that optimization is constrained by several operational parameters, such as the RF frequency. We show
that the use of neural network combined with multiobjective optimization can be implemented for cyclotron
cavity design optimization.

Primary Keyword
ML-based optimization

Secondary Keyword
surrogate model architecture

Tertiary Keyword

Primary author: SHALI, Ahsani Hafizhu (Research Center for Nuclear Physics, Osaka University)

Co-authors: Dr KANDA, Hiroki (Research Center for Nuclear Physics, Osaka University); Prof. FUKUDA,
Mitsuhiro (Research Center for Nuclear Physics, Osaka University); Mr HARA, Takafumi (Research Center for
Nuclear Physics, Osaka University); Dr YORITA, Tetsuhiko (Research Center for Nuclear Physics, Osaka Univer-
sity)

Presenter: SHALI, Ahsani Hafizhu (Research Center for Nuclear Physics, Osaka University)

Session Classification: Poster/Demos

Track Classification: Methods


