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Topics

« Saturation magnetic field intensity in rotating spherical dynamos

« Low frequency variability in the geomagnetic field

* Low frequency variability and polarity reversals in simple
geodynamo models
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Magnetic Intensity Saturation in Rotating Spherical Shell Dynamos

Dynamo model data
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1 Elsasser Number Dipole Scaling
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Buoyancy Flux
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dipole saturation:

for the geodynamo yields

Q

Lo = \(Razl/3

; Yy~0.1-0.2

equivalent dipole moment: M ~ 4Jtr§'y(p/y0)1/2(pd)1/3

M = 7x1022 Am2 with F = 2x10-13m2s-3

Time interval

Average dipole moment Reference
160 a 8.12 x 10%* Am? Jackson et al. (2000)
7 Ka § Korte and C‘unstable (2005)
10 Ka 8.75+ 1.6 Valet et al. (2005)
15-50 Ka 4.5 Merrill and McElhinny (1998)
300 Ka 8.4+3.1 Selkin and Tauxe (2000)
800 Ka T5E15 Valet ot al. (2005)
0.8-1.2 Ma 5.3+ 1.5 Valet et al. (200 ))
0.3-5 Ma 5.b+2.4 Juarez and Tauxe (2000)
0.5-4.6 Ma 3.6 +2 Yamamoto and Tsunakawa (2005)
5 Ma 7.4+4.3 Kono and Tanaka (1995)
-300 Ma 46+£32 Selkin and Tauxe (2000)
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lots of variability!




Low Frequency Geomagnetic Dipole Moment Variability
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« “virtual” dipole moment

 obtained from marine sediment magnetization

* polarity transitions & excursions follow dipole collapses
« dipole free decay time in the core: t; ~ 20 kyr



Geomagnetic Dipole Frequency Spectrum
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Numerical Dynamos with Low Frequency Variability DN VAL
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Time Series
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Axial Dlpole Intensity
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Power
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Dipole Collapse & Polarity Reversal
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Dipole Decay Times

QuickTime™ and a
Sorenson Video 3 decompressor
are needed to see this picture.



Polarity Reversal in Snapshots

Dipole Growth Dipole Collapse Transition Recovery




Axial Vorticity
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Streak Diagrams
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Butterfly Diagrams
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Lowes Spectra on the cmb versus Time

Dipole collapse w/ reversal




Summary

K Buoyancy flux saturation:
0 dipole moment M ~ (Fd) 123 [limited applicability]
0 convective velocity U ~ (d/Q)Y> F2/5

K Low frequency variability:

0 KE-ME tradeoff saturation
0 f-2 - f-713 frequency spectra
0 dipole collapse events




