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Asymptotic load Love numbers in exact closed-form
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Abstract The Earth’s deformation due to surface mass loading is an important issue in geodesy
and geophysics. Computing load Love numbers and constructing the convergent load Green's functions
are the fundamentals in simulating the Earth's deformation due to surface mass loading, in which the
analytical asymptotic load L.ove numbers for the harmonic degree at infinity play an important role. In
this paper, the boundary value problem for the surface mass loading is introduced first. The three
methods proposed before by other scholars to derive the asymptotic values are then briefly reviewed.
Finally a new novel approach is proposed. The new way applies the analytical method, which is used to
solve the boundary value problem for Earth's deformation, and an efficient and powerful propagator
matrix method to link the boundary conditions on the Earth’'s surface and the high-degree load
Love numbers. In this way, new exact closed-form asymptotic expressions of the load Love
numbers are obtained. The analytical asymptotic expressions of the load LLove numbers are able to
more accurately describe the asymptotic characteristics of the load Love numbers. The new
approach is simple in theory and is easy to understand, which only involves the solution base of
the ordinary differential equations with constant coefficients and some primary matrix algebras.
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Fig. 1 Variation of load L.ove numbers with
respect to harmonic degree
Red and blue lines represent numerical results with and without
self-gravitation effect, respectively; pink and green circles asymptotic

results via Eq. (45) and Guo et al. (2004) , respectively.
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Fig. 2 Green's functions of angular distance for surface
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are used as the asymptotic values.
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