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Why was the Sun so quiet?
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THE SOLAR CYCLE



Discovered byschwabg(1843 while
trying to find an intraamercurial planet
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A Alternating peaks in solar activiméxima, followed by
quiet periods Minima).

A Time variation is predominantly cyclic, mean period is 11
years.



Known to be Magnetic in Nature
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Its most important characteristics are nicely
summarized on the butterfly diagram
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AEquatorward migration of Active Regions.

APolar field reversal at the maximum of the cycle.



WHY WAS SOLAR MINIMUM 23 SO
INTRIGUING?



1. Large number of spotless days
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A Almost three times longer than other minima in the
space age.

A Last observed a hundred years ago



1. Large number of spotless days

A Decrease in solar irradiance.
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Image taken from PMOR/RC
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2. Weak polar field strength

Solar Polar Field Strength vs. Time
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Image taken from WSO

A Weakest polar field of the previous three solar minima.



2. Weak polar field strength

A Solar wind speed, density and
temperature at record low.
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2. Weak polar field strength

A Solar wind speed, density and
temperature at record low.
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Image taken from NASA



2. Weakest Polar Fields Measured

A Highest values of cosmic ray flux
directly recorded.
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Relevanfor cloud formation and a hazard for pola
flight passengers and astronauts



CURRENT UNDERSTANDING OF T}
CYCLE



The Solar Cycle in a Nutshell
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The Solar Cycle in a Nutshell
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The Solar Cycle in a Nutshell
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The Solar Cycle in a Nutshell
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MODELING THE SOLAR CYCLE



The MHD induction eguation
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Surface Flux Transport Simulations

A Basedon the induction equation and limited to the
surfaceof the Sun
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A Theyallow usto study a the evolution of the surface
magneticfield and its interaction with the corona
andsolarwind.



Kinematic Dynamo Models

A Based on the induction equation assuming axial
symmetry

Images taken frolMufiozJaramillo et al. 2011

A They allow us to study a selfexcited cycle with
freedom to explore different regimes thanks to
Inexpensivecomputations



