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or the beginning of a century-long absence of sunspots and a rise in colder climates?

Hathaway MNASA'ARC

Figure showing the sunspot counts for the past few cycles.
(Credit: NASA/ARC: Hathaway)

Ever since Samuel Schwabe discovered the 11-year ebb and flow of sunspots on the sun in
1843, predicting when the next sunspot cycle will appear, and how strong it will be, has been a
cottage industry among scientists and non-scientists alike. For solar physicists, the sunspot cycle
is a major indicator of how the sun’s magnetic field is generated, and the evolution of various
patterns of plasma circulation near the solar surface and interior. Getting these forecasts bang-
on would be proof that we indeed have a ‘deep’ understanding of how the sun works that is a
major step beyond just knowing it is a massive sphere of plasma heated by thermonuclear fusion
in its core.

So how are we doing?

For over a century, scientists have scrutinized the shapes of dozens of individual sunspot cycles
to glean features that could be used for predicting the circumstances of the next one. Basically,
we know that 11-years is an average and some cycles are as short as 9 years or as long as 14.
The number of sunspots during the peak year, called sunspot maximum, can vary from as few as
50 to as many as 260. The speed with which sunspot numbers rise to a maximum can be as
long as 80 months for weaker sunspot cycles, and as short as 40 months for the stronger cycles.
All of these features, and many other statistical rules-of-thumb, lead to predictive schemes of
one kind or another, but they generally fail to produce accurate and detailed forecasts of the
‘next’ sunspot cycle.
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