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Nl In this project, we find a new interpretation of the magnitude homology.
amely,

consider the space-time of the metric space and partial order defined by the causal relations. We
define the magnitude homotopy type to be the order complex of an interval of the causal poset
divided by a certain subcomplex. Then the reduced homology group of this space is isomorphic to the
magnitude homology group of the original metric space.

In case the metric space is a graph, the magtnitude homotopy type is homotopy equivalent to the
double suspension of the space introduced by Asao and lzumihara. Magnitude homotopy type also can be
considered as the "paths space™ for metric spaces. Applying discrete Morse theory to the magnitude
homotopy type, we obtained several results including new proofs of Mayer-Vietoris type theorem,

Kunneth type formula, and the invariance of the magnitude under sycamore twists.
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