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It is widely accepted that the geomagnetic field is sustained by thermal and compositional driven convections of a liquid
iron alloy in the outer core. The generation process of the geomagnetic field has been studied by a number of MHD dynam
simulations. Recent studies of the Earth’s core evolution suggest that the ratio of the inner solid core tadhgesauter liquid
core radius g changed from'r, = 0 to 0.35 during the last one billion years. There are some studies of dynamo in the early Earth
with smaller inner core than the present. Heimpel et al. (2005) revealed the Rayleigh humber Ra of the onset of dynamo proce:
as a function of #r, from simulation, while paleomagnetic observation shows that the geomagnetic field has been sustained for
3.5 billion years. While Heimpel and Evans (2013) studied dynamo processes taking into account the thermal history of the
Earth’s interior, there were few cases corresponding to the early Earth. Driscoll (2016) performed a series of dynamo based on
thermal evolution model. Despite a number of dynamo simulations, dynamo process occurring in the interior of the early Earth
has not been fully understood because the magnetic Prandtl numbers in these simulations are much larger than that for the act
outer core.

In the present study, we performed thermally driven dynamo simulations with different aspect/ratiad. 15, 0.25 and 0.35
to evaluate the critical Ra for the thermal convection and required Ra to maintain the dynamo. For this purpose, we performe:
simulations with various Ra and fixed the other control parameters. That is, the Ekman, Prandtl, and magnetic Prandtl numbe!
were fixed to be E = 1%, Pr= 1.0, and Pm = 3.0, respectively. For the initial condition and boundary conditions, we followed
the dynamo benchmark case 1 by Christensen et al. (2001). In this model, the inner core is electrically insulating and co-rotatin
with the core-mantle boundary. The results show that the critical Ra increases with the smaller aspett, rafiotical Ra =
60, 100 and 200 are required fofr, = 0.15, 0.25 and 0.35 cases. The required Ra to sustain dynamo has similar behavior to the
critical Ra: Ra>200, 200 and 400 are required fofry = 0.15, 0.25 and 0.35 respectively. These tendencies are consistent with
the results of Heimpel et al. (2005) for dynamo process in a large magnetic Prandlt number.

In this study, we performed dynamo simulations in the early Earth with different aspect ratio. It is confirmed that larger
amplitude of buoyancy is required in the smaller inner core to maintain dynamo.
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