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A central element in quantum information processing is the Bloch Sphere - an ap-
plication of the topological equivalence between CP! (the complex projective line) and
S? (the 2 sphere S? C R®). This particularly convenient representation of the space of
2-dimensional quantum states has allowed for significant progress in algorithmic design
for quantum optimization problems [1]. Recently there has been new motivation to ex-
pand this understanding to higher dimensional quantum states. However, the space of
d-dimensional quantum states, isomorphic to the 2(d — 1) dimensional manifold CP?~!,
has a far richer topology than a sphere in R4 1 (in the case that d > 2) [2]. Constructing a
new representation of CP?~! from a basis of quantum states (trace 1, PSD, Hermitian ma-
trices) that preserves its topological symmetries will significantly contribute to improving
optimization of quantum problems.
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