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            Abstract
The magnetic fields of Earth and Jupiter, along with those of rapidly rotating, low-mass stars, are generated by convection-driven dynamos that may operate similarly1,2,3,4 (the slowly rotating Sun generates its field through a different dynamo mechanism5). The field strengths of planets and stars vary over three orders of magnitude, but the critical factor causing that variation has hitherto been unclear5,6. Here we report an extension of a scaling law derived from geodynamo models7 to rapidly rotating stars that have strong density stratification. The unifying principle in the scaling law is that the energy flux available for generating the magnetic field sets the field strength. Our scaling law fits the observed field strengths of Earth, Jupiter, young contracting stars and rapidly rotating low-mass stars, despite vast differences in the physical conditions of the objects. We predict that the field strengths of rapidly rotating brown dwarfs and massive extrasolar planets are high enough to make them observable.
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                    Figure 1: 
                        Scaling law versus results from dynamo models.
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Figure 2: 
                        Scaling law versus magnetic fields of planets and stars.
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        Editorial Summary
Magnetic field generation
Some planets and many stars have magnetic fields that are generated by a convection-driven dynamo process. Stellar fields, known from their effect on the emitted light, are often 1,000 times stronger than that of Earth, so if the dynamo mechanism is similar for all these bodies, it is one that can produce field strengths varying over three orders of magnitude. Christensen et al. propose a simple law relating field strength to energy flux that applies to stars and planets alike, provided they are rotating sufficiently rapidly. Computer models of the geodynamo and stellar dynamos support the law, and its predictions agree with the observed fields of Earth, Jupiter and two groups of stars. Objects of intermediate mass, brown dwarf stars and supermassive extrasolar planets, should have strong detectable magnetic fields courtesy of this mechanism â€” but our Sun rotates too slowly to fit this template.
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