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On thermal and mechanical states of the inner core inferred from dynamo simulations
with boundary heat flux heterogeneity
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We investigate thermal and mechanical states of the inner core boundary by numerical dynamo simulations with boundar
heterogeneity. The boundary heterogeneity in this study is imposed rom CMB heat flux heterogeneity in numerical mantle
convection simulations because the CMB heat flux cannot be directly calculated from global tomographic image [Nakagawa an
Tackley, 2008]. As a consequence of our simulations results, they suggest that the ICB flux heterogeneity is not strongly relate
to the CMB heat flux heterogeneity. Rather, the ICB flux seems to be low-path filter of CMB heat flux and slightly drifted pattern
compared to CMB heat flux. These are consistent with a study suggested the heterogeneous inner core growth [Aubert et a
2008: but not with recent dynamo simulations with boundary heterogeneity [Gubbins et al., 2011]. In a paper by Gubbins et al
[2011], they do not consider the exchange of angular momentum between outer and inner cores. Such a large-scale structure
the inner core boundary would be consistent with seismic analyses. [e.g. Tanaka, 2007]. On the inner core rotation, the directio
of angular velocity of inner core is likely to determine the viscous torque caused by strongly thermal wind characterized by CMB
heat flux heterogeneity, which is opposite from theoretical study on scaling between viscous and electromagnetic torques [e.
Aurnou et al., 1996] because the super-rotation could be explained as a consequence of the electromagnetic torque. In order
clarify the mechanical effects in the inner core, we should check the dependence of Ekman number.
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