IPAC’24 - 15th International Particle Accelerator Conference

IPAC _b 24
NASHVILLE, TENNESSEE
*USA~*®

MAY 19-24, 2024
q£E —
% <aPS

Contribution ID: 2024 Contribution code: THPGO03 Type: Poster Presentation

Temporal profile optimization for beamline design
using an improved multi-objective genetic algorithm

Thursday, 23 May 2024 16:00 (2 hours)

Our research focuses on the design of a beamline. Due to the numerous beamline components involved, with-
out strict optimization of each component’s parameters, the transmitted temporal profile of beam may distort,
failing to meet the expected requirements. Additionally, different initial temporal profile of the beam will un-
dergo longitudinal shaping during transmission through the beamline. Therefore, we aim to determine the
combination of initial beam temporal profile at the cathode and the parameters of the beamline components
based on the specific beam distribution at the exit. We propose the application of an improved multi-objective
genetic algorithm to solve this problem. Through multiple optimization iterations for a given temporal pro-
file, our algorithm consistently identifies multiple suitable combinations of initial beam temporal profile and
beamline component parameters to produce the desired specific temporal profile of the beam.

Footnotes
Funding Agency

Paper preparation format

Word

Region represented

Asia

Primary author: SUN, Zheng (Institute of High Energy Physics)
Co-author: XIN, Tianmu (Institute of High Energy Physics)
Presenter: SUN, Zheng (Institute of High Energy Physics)

Session Classification: Thursday Poster Session

Track Classification: MC2: Photon Sources and Electron Accelerators: MC2.T12 Beam Injection/Extraction
and Transport



