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We have si?nificantly improved the understanding capability of cosmic ray
antideuterons for the Antarctic balloon experiment GAPS. This progress was achieved by optimizing
Boosted Decision Trees (BDT) and incorporating novel machine-learning methodologies, containing the
augmentation of learning variables and the meticulous adjustment of learning parameters. Notably,
this approach has demonstrated considerable usefulness in identifying antiprotons and antihelium.
Furthermore, enhancements to the precision of velocity ( ) reconstruction for low-energy
antiparticles have effectively mitigated bias. Integrating features derived from Bragg curve fitting
has also strengthened antideuterons® discrimination capability. Moreover, developing a machine
learning framework has notably increased the efficiency of data analysis, concomitantly elevating
both the celerity and accuracy of the analyses. These substantial strides represent a foundational
achievement for prospective research endeavors.
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