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Monthly Mean Number of Sunspot Groups
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Great Minima in numerical simulations
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What is truth? Axel Brandenburg
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Solution of the
Hamilton-Jacobi
equation
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Butterfly diagrams of dyna
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Butterfly diagram for normal cycle




Butterfly diagram at the end of the Maunder minimum
Y TN G|

LAT{TUDE(degrae)
0

; No dynamo
wave

Normal .
cycle

-350
T

E. Nesme-Riebes

S

1 z " " F,
1680 1690 1700 1710



Beginning of the Maunder minimum
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R. dennings & N. Weiss. Asymmetric cycles
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Fig. 2. Monthly mean number of sunspot groups (1610 - 1994).
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Fig. 4. Wavelet transform for solar activity 1610 — 1994; Morlet wavelet modulus.



100000 |-

L
100 |-
0.1 i A P
0.1 . 10 100
Ty year
le+06 T e
10000 |- N
10000 |- ]
1000 |- N
-~ ¥l 4
2
100 |- ok -
c
t“ s L 1 "
.1 10 100 1000
tuoa |- ! ' -
gy =y —
wy=d —
e |- -
i |-
i R
d
[ANS . i, "
ol |1 oo Ty

T, year




Solar dynamo:
perfect nonlinear oscillator
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Apparent solar diameter variations
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“Little Ice Age” during the Maunder minimum
after Central England temperature data
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Latitude (degree)

Letitude (Cegres)
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Variations of Solar rotation
curve at the beginning of
Maunder minimum
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