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Amazing finding from Alex’s group at NASA JPL

e Konopliv, Alex S., et al. “Detection of the Chandler Wobble of Mars From Orbiting
Spacecraft.” Geophysical Research Letters 47.21 (2020): e2020GL0S0568.

What’s also predictable is that the JPL team probably have a better handle of what causes
the wobble on Mars than we have on what causes the Chandler wobble (CW) here on
Earth. Such is the case when comparing a fresh model against a stale model based on an
early consensus that becomes hard to shake with the passage of time.

Of course, we have our own parsimoniously plausible model of the Earth’s Chandler
wobble (described in Chapter 13), that only gets further substantiated over time.

The latest refinement to the geoenergy modelis the isolation of Chandler wobble spectral
peaks related to the asymmetry of the northern node lunar torque relative to the southern
node lunar torque.
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In the figure below, the main Chandler wobble frequency is indicated by the

upward GREEN arrow in the CW power spectrum. The frequency of 0.843/year is predicted
by the aliasing of an annual impulse with the fortnightly draconic/nodal lunar tidal cycle,
providing a twice-annual sharp torquing (but variable due to aliasing) and thus sustaining
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the polar axis cyclic wobble. Consider also that if the southern node torque is equal to the
northern node torque, then spectral peaks at 0.157/year and 1.843/year will not emerge in
the calculated Fourier terms. Thus the symmetric-forcing model spectrum in RED does not
reveal the additional satellite terms, even though these satellite terms do occur in the data,
indicated by the pair of downward GREEN arrows pointing to peaks in the the BLUE curve.
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The right-side inset (shaded in BLUE) shows a symmetric semi-annual impulse

Although these are at low power levels they are the only ones emerging above the unity
intensity level away from the main Chandler spectral peak, so are important from the
perspective of a foundational understanding of the physical mechanism behind the
wobble. And sure enough, by introducing an asymmetry in the relative northern node to
southern node impulse, the two additional satellite peaks emerge clearly from the
background, and precisely align with the empirical observations. So look again in the chart
below at the asymmetric semi-annualimpulse in the inset and then note how much that it
raises the intensity of the modeled satellite peaks to match the level of the observed peaks
(pointed at by the downward GREEN arrows).
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Summary: For the two impulse variations (symmetric vs. asymmetric), the summed
intensity are equal so it has no effect on the primary spectral peak, but does cause the
emergence of the additional satellite terms, and thus further substantiates the lunar
torquing model as a parsimonious mechanism to explain the empirical observations. And
since the northern hemisphere does have differing characteristics than the southern
hemisphere, such an asymmetry-related feature should plausibly emerge from the
empirical observations. Aremaining puzzle is to isolate the spring and fall impulses to the
corresponding northern vs southern nodal swings — since there is always a lag phase
associated with a forced response, it is not yet perfectly clear that the fallimpulse is
associated with the northern swing (larger impulse due to a larger land mass) and the
spring impulse with the southern swing.
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See my latest submission to the ESD Ideas issue for an ongoing critical discussion on the
CW :ESDD - ESD Ideas: Long-period tidal forcing in geophysics —application to ENSO,
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QBO, and Chandler wobble (copernicus.org) The modeling software is available
from GitHub.

And a reminder:

Based on research first described in Mathematical Geoenergy (Wiley/AGU 2018)



https://esd.copernicus.org/preprints/esd-2020-74/
https://github.com/pukpr/GeoEnergyMath/wiki/CW
https://agupubs.onlinelibrary.wiley.com/doi/10.1002/9781119434351.ch12

