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A study of the solar activity cycle in 7-8th centuries by the carbon 14 content in tree- rings
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Abstract

Radiocarbon *C is produced in the upper atmosphere by the galactic cosmic rays which are modulated by
solar magnetic activity. Its content in tree-rings is retained for record of the past cosmic ray intensity and the
solar activity. We have measured the *C content in Japancse cedar trec rings from 602 AD to 1072 AD with
2-year resolution. The 13-year periodicity was detected by the periodic analysis on the “C content data in a
grand solar minimum from 650 to 720 AD (Maunder-type minimum). This periodicity may come from the
solar cycle (Schwabe cycle). It is the third case of the increasing of Schwabe cycle length in the Maunder
type solar minimum, after the Maunder minimum and the BC4 minimum.
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Fig.1 Variation of the sunspot number from 1610 to 1995 AD and its cycle length.
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Table.1 Grand solar minima for the last 5000 years (center year and duration period are cited from Usoskin et
al., 2007, amplitude is cited from Eddy, 1977, and type is cited from Stuiver et al., 1989). The types M and S
represent the Maunder type and the Sporer type, respectively. In addition to these, Voss et al., 1996 defined
20 grand solar minima, ¢.g., Dalton minimum around 1800 AD, the late 9th century minimum, and so on.

No. (Name) Center year [AD] Duration [yr] Amplitude(Eddy,1977)  Type(Stuiver,1989)
1 (Maunder) 1680 80 1.0 M

2 (Spérer) 1470 160 1.1 S

3 (Wolf) 1305 70 M

4 (Oort) 1040 60 M

5 (late 7C) 685 70 0.7

6 (BC4) -360 60 24 M

7 (BC7) -765 90 24 S

8 -1390 40 1.5

9 -2860 60 S
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Fig.2 (a) Measured '“C content (squares with error bars) and 10-year moving average (line) (b) Filtered
A ™C record of the present result for a frequency band of 1/18-1/7 yr’’. A figure for each peak represents the
cycle number. (c) Length of each cycle assigned in the panel (b).
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Fig.3 Present data of A'C from 602 to 750 AD (top) and its results of wavelet analysis (bottom). The
horizontal lines correspond to 1/9yrs and 1/13yrs (bottom).
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