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EARTH'S DEFORMATION DUE TO THE DYNAMICAL
PERTURBATIONS OF THE FLUID OUTER CORE

Xu Jiangiao ~Sun Heping
(Key Laboratory of Dynamic Geodesy, Institute of Geodesy and Geophysics,
Chinese Academy of Sciences, Wuhan 430077, China)

Abstract: The elasto-gravitational deformation response of the Earth’s solid parts to the
perturbations of the pressure and gravity on the core-mantle boundary (CMB) and the solid inner
core boundary (ICB), due to the dynamical behaviors of the fluid outer core (FOC), is discussed.
The internal load Love numbers, which are formulized in a general form in this study, are
employed to describe the Earth’s deformation. The Preliminary reference Earth model (PREM)
(Dziewonski, Anderson, 1981) is used as an example to calculate the internal load Love numbers
on the Earth’s surface, CMB and ICB, respectively. The characteristics of the Earth’s deformation
variation with the depth and the perturbation periods on the boundaries of the FOC are
investigated also. The numerical results indicate that the internal load Love numbers decrease
quickly with the increasing degree of the spherical harmonics of the displacement and depend
strongly on the perturbation frequencies, especially on the high frequencies. The results, obtained
in this work, can be used to construct the boundary conditions for the core dynamics of the
long-period oscillations of the Earth’s fluid outer core.

Key Words: the dynamical effects of the fluid outer core; boundaries of the fluid outer core; the
internal load Love numbers; the Earth’s deformation field; boundary conditions
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