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Let Mn denote a closed Riemannian manifold with non-positive sectional curvature and Ballmann rank-one. Suppose

that M̃n is the universal cover of Mn with the lifted metric. It is known that there is a positive Green’s function G on

M̃n. Let σ : S1 →Mn be a non-trivial closed geodesic and σ̃ be its lifting.

Theorem A Let Mn, M̃n, σ and σ̃ be as above. Suppose that σ̃ is not a boundary of any totally geodesic flat half plane

in M̃n. Then (1) For any unbounded sequence {xj} → σ̃(∞), the limiting function u{xj}(x) = limj→∞
G(x,xj)

G(x0,xj)
exists,which

is non-constant; (2) The limit u{xj}(x) is independent of the choices of {xj} → σ̃(∞); (3) The Martin boundary of M̃n

contains a dense subset of the sphere at infinity.
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