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Great Minima in numerical simulations
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Solution of the 

Hamilton-Jacobi 

equation



Butterfly diagrams of dynamo waves



Butterfly diagram for normal cycle



Butterfly diagram at the end of the Maunder minimum
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Beginning of the Maunder minimum
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Symmetry of 

Great minima



R. Jennings & N. Weiss. Asymmetric cycles









Solar dynamo: 

perfect nonlinear oscillator
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Apparent solar diameter variations



“Little Ice Age” during the Maunder minimum 
after Central England temperature data
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Variations of Solar rotation 

curve at the beginning of 

Maunder minimum



Analogy to the 

Earth magnetic 

field history
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dimension = 0.9






