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Abstract 
In the realm of quantum information, entanglement stands as the cornerstone for achieving 
exponential speedups over classical computation. Despite its significance, the precise classification 
of entanglement remains an unresolved challenge. The extension of Schmidt decomposition, which 
effectively classifies bipartite entanglement, to N-partite entanglement—where N exceeds 
2—presents a formidable obstacle. Notably, for symmetric states under permutations, multipartite 
entanglement can be specified by N unordered points (referred to as Majorana stars) on the unit 
sphere (referred to as Majorana sphere). Consequently, the classification of the entanglement 
problem transforms into the spherical design problem. Based on the symmetry group of a tiling of 
the Majorana sphere, we aim to offer a refined classification of multipartite entanglement. 
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