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The Sunspot Cycle

International sunspot number R,: monthly mean and 13-month smoothed number
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SILSO graphics (http://sidc.be) Royal Observatory of Belgium 01/11/2014







o
L
1)
T
£
X
=4
A
>

Fa%;t

5

300 B
240 241 24

£ ~\; _
[ - 3

1996-09-06

Solar Wind g
&=Vgy By 'Sm4(;)

2 243 244 245 246 247 248 249 250 251 252 253 254
Day of year 19¢¢

Fast solar wind
from coronal holes
as causes of
increased
geomaghetic
activity

Bothmer & Zhukov (2006)



Solar Wind Parameters ( ) and Geomagnetic Activity ( )

27 Day Averages (V'B)g, @1AU vs. Ap*70
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Solar Wind Parameters ( ), Geomagnetic Activity
( ) and Sunspot Number (R)

27 Day Averages (V‘B)g,, @1AU, ap*70, R*35







and Sunspots 1844-2010
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Magnetic Activity, Superstorms ap-1500) and 1844-2010
Carrington Storm
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Some Statistics (1932-2014):

+ 284 storms with Kp=8-
* 44 storms with Kp=9-
» About 1-4 severe storms per cycle




CMEs

Superstorms are not related closely to the overall sunspot

number but rather to short periods of emerging magnetic

flux

Worst case studies can be undertaken based on upscaling of

historic measurements, taking frequency dependences into




