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Long-term cycle of the geodynamo revealed from relationship between reversal
frequency and dipole strength
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The relationship between paleomagnetic dipole moment and geomagnetic reversal frequency on the time scale of tens of
millions of years is important for understanding the behavior of the geodynamo and past core-mantle interactions. To reveal
a true relationship between reversal frequency and dipole moment, it is necessary to investigate the number of data required
to calculate the mean paleomagnetic field intensity because paleomagnetic field intensity (paleointensity) is highly variable.
In this study, we used a Monte Carlo method to obtain a criterion for the minimum number of paleointensity data to estimate
correct means. Then, we analyzed paleointensity data extracted from the PINT database (Bono et al., 2022) for each time bin,
which includes 29 or more data meeting the criterion. The obtained biplots of mean or median values of virtual (axial) dipole
moment (V(A)DM) versus reversal frequency revealed a cyclic relationship; (1) V(A)DM is strong when reversal frequency
is low, (2) V(A)DM decreases rapidly at the beginning of a reversal frequency increase, (3) V(A)DM is weak in periods of
increasing reversal frequency and high reversal frequency, and (4) V(A)DM increases rapidly at the beginning of a reversal
frequency decrease. The long-term cycle is different from predictions of geodynamo models. The cycle suggests that the
present geodynamo is in a period of decreasing reversal frequency towards a future superchron. The relationship between
reversal frequency and dipole moment found in this study is consistent with the hypothesis that the time variation of the
subduction flux controls the reversal frequency suggested by Hounslow et al. (2018). This new insight into the dynamics of
the Earth’s core provides us clues to understand mantle convection in the past and future.
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