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We have utilised dynamic mode decomposition (DMD), an algorithm to
approximate modes of the Koopman operator, to identify the intrinsic signals of magnetohydrodynamic
(MHD) waves that could arise from deep interiors of the Earth and planets. They have the potential
to open up a novel window to probe the hidden interiors but their clear identification has been
hindered. Focusing on linear theory, we examined the data-driven technique in numerical simulations
of MHD convection and dynamos, and then applied to geophysical and astrophysical data, such as
geomagnetic secular variation and Jupiter’ s infrared emission. Here one variant, called Hankel DMD
or high-order DMD, was adopted to distinguish either standing or travelling wave modes. We found DMD

indeed enabled to extract tiny wave signals in the limited spatiotemporal datasets and to reveal
their global nature of torsional Alfven waves in the Earth and Jupiter, and possibly of slow
magnetic Rosshy waves.
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