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Periodic change of geomagnetic dipole moment caused by turbulence in Earth’s core
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The geomagnetic field is the most important information about the dynamics of the core. However, the observable window
of the geomagnetic wavenumber spectrum is limited, because small-scale magnetic fields considerably attenuate when obser\
at a distance and contaminated by crustal magnetization and external fields. On the other hand, the time spectrum has mu
wider window owing to accumulation of paleomagnetic data. In particular, the magnetic dipole moment is the robustest quantity
characterizing the geomagnetic field, so it is important to know how it changes in time.

There have been several attempts to infer turbulent energy spectrum in the core by using the time spectrum of the geomagne
dipole moment. However, the physical grounds to connect wavenumber and time spectra and also magnetic and kinetic ener
spectra are still vague. We proposed a method to infer the wavenumber spectrum of the electric current density at the core-man
boundary (CMB) from the time spectrum of the geomagnetic dipole moment, using an idea that the time spectrum of the dipole
moment is proportional to that of the surface integral of the electric current at the CMB (Sakuraba and Hamano, Geophys. Re:
Lett., 2007). Numerical simulations of Earth-type dynamo indicate that we can obtain the wavenumber kinetic energy spectrun
near the CMB because it is similar to that of the electric current. The problem is how to explain the relationship between the time
and wavenumber spectra. We made an assumption that the electric current at the CMB is quasi two-dimensional and the patte
propagates westward, and used the Taylor's hypothesis.

Laboratory experiments and numerical simulations show that large-scale cells in convection of low Prandtl number liquid
metal oscillates regularly (e.g., Yanagisawa et al., Rengo Taikai 2007). This result leads to speculation that there are a numb
of large-scale oscillating convection cells in the Earth’s core. In this case, a mean flow such as the westward drift is needles:
and the time scale of the convection cell determines the characteristic frequency of the magnetic field variation. We will discus:
which way of explanation for the characteristic frequency of the geomagnetic field is appropriate and what problems or new
information ensue when applied to the Earth’s core.
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