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            Abstract
In addition to its global North–South anisotropy1, there are two other enigmatic seismological observations related to the Earth’s inner core: asymmetry between its eastern and western hemispheres2,3,4,5,6 and the presence of a layer of reduced seismic velocity at the base of the outer core6,7,8,9,10,11,12. This 250-km-thick layer has been interpreted as a stably stratified region of reduced composition in light elements13. Here we show that this layer can be generated by simultaneous crystallization and melting at the surface of the inner core, and that a translational mode of thermal convection in the inner core can produce enough melting and crystallization on each hemisphere respectively for the dense layer to develop. The dynamical model we propose introduces a clear asymmetry between a melting and a crystallizing hemisphere which forms a basis for also explaining the East–West asymmetry. The present translation rate is found to be typically 100 million years for the inner core to be entirely renewed, which is one to two orders of magnitude faster than the growth rate of the inner core’s radius. The resulting strong asymmetry of buoyancy flux caused by light elements is anticipated to have an impact on the dynamics of the outer core and on the geodynamo.
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                    Figure 1: 
                        Visualization of the growth of a dense layer in an experimental run.
                      


Figure 2: 
                        Evolution of the concentration profile during the growth of a dense layer.
                      


Figure 3: 
                        A schematic representation of the translational convective mode.
                      


Figure 4: 
                        Thermal departure from the adiabat due to the displacement of the inner core and heat transfer at the ICB.
                      


Figure 5: 
                        Growth rate of the radius of the inner core and uniform convective velocity as functions of the inner-core radius.
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        Editorial Summary
Melting-induced core anomalies
Several observed properties of Earth's solid inner core and liquid outer core remain enigmatic, including an east–west seismic asymmetry and the presence of a roughly 250-kilometre-thick layer of reduced seismic velocity at the base of the outer core. Alboussière et al. now suggest a model that can produce both of these features. Based on experiment and numerical modelling, they propose that simultaneous crystallization and melting at opposite sides of Earth's inner-core surface can result in a translational mode of thermal convection within the inner core, which also introduces an asymmetry between hemispheres.
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