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Onset of weakened magnetic braking

Metcalfe+2025b
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Collapse of the global stellar dynamo

Cameron & Schüssler 2017, Metcalfe+2025b



Disrupted large-scale magnetic field

Finley+2018, Metcalfe+2025b



Reduced coronal heating & mass-loss

Judge+2003, Metcalfe+2025b



Activity cycles grow longer and weaker

Metcalfe & van Saders 2017
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• Approaching a critical Ro just above the solar value, 
magnetic field starts to lose large-scale organization

• Global dynamo collapses at the critical Ro, which 
separates cycling stars from those with flat activity 

• Disrupted large-scale field and reduced mass-loss 
combine to produce weakened magnetic braking 

• At constant rotation period, magnetic cycles grow 
longer & weaker on stellar evolutionary timescales

Summary of conclusions



Slow rotation weakens large-scale field

Coriolis force ⇒ Joy’s law tilt, differential rotation, meridional circulation
Credit: SolarCycleScience.com



Slow rotation reduces flux emergence

Higgins 2012

Ω-effect: weaker differential rotation acting on weaker large-scale field



Complex field throttles mass-loss

Credit: Miloslav Druckmüller

Stellar wind escapes along open magnetic field lines
Garraffo+2015, Shoda+2023


