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MILNOR CONCORDANCE INVARIANT FOR KNOTTED SURFACES AND BEYOND

BENJAMIN AUDOUX, JEAN-BAPTISTE MEILHAN, AND AKIRA YASUHARA

ABsTRACT. We generalize Milnor link invariants to all types of knotted surfaces in 4-space, and more generally
to all codimension 2 embeddings. This is achieved by using the notion of cut—diagram, which is an higher
dimensional generalization of Gauss diagrams, associated to codimension 2 embeddings in the spheres. We
define a notion of group for cut-diagrams, which generalizes the fundamental group of the complement, and we
extract Milnor-type invariants from the successive nilpotent quotients of this group. We show that the latter are
invariant under an equivalence relation called cut-concordance, which encompasses the topological notion of
concordance. We give several concrete applications of the resulting Milnor concordance invariants of knotted
surfaces: we provide realization results, and compare their relative strength with previously known concordance
invariants. Classification results up to link-homotopy are also obtained for Spun links. The theory of cut-
diagrams is also further investigated, which provides a generalization of welded knotted objects to any dimension.
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