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Application of Multi-Objective Particle Swarm Optimization in the
Design Optimization of Alternative Phase Focused DTL

Abstract:

JIANG Peiyong®?%, YUAN Youjin!, LI Peng', YIN Xuejun', WANG Zhijun'

(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

The Particle Swarm Optimization(PSO), one of the modern intelligent optimization algorithms,

is increasingly employed in the design and optimization of accelerators. Alternative Phase Focused Drift Tube
Linac(APF DTL) has an advantage in cost-effecient fabrication and reduced construction space. The preliminary
design of APF DTL is involved in the optimization as the anchor; by taking the acceleration efficiency and the
beam energy as two fitness functions, the Pareto optimal set is obtained; the evolutionary direction is determined
by the Pareto optimal set and the particles’ parameters in the optimization are derived from the simulations of
the randomly selected Pareto optimal solutions. A final optimized design with extracted energy of 5.35 MeV /u

and acceleration efficiency greater than 83% is acquired.
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