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Abstract

Radiocarbon 4C, which is one of cosmogenic radioisotopes, is a good index of solar activity.
Investigation of the 14C content in each tree ring gives information on the change of solar activity in
the past. Variation of the 4C content shows that grand solar minima, when the solar activity was
extremely weak for several ten years or more, occurred many times in the past. The Maunder
Minimum (1645-1720 AD), one of the grand solar minima in the last millennium, is well known to
have had almost no sunspots, and then periodicity of solar activity cannot be seen. Therefore, we
have investigated the periodicity of radiocarbon content in tree rings in order to clarify the
characteristics of variation of solar activity during the grand solar minima. We have already
obtained the 14C records for 1413-1554 AD including the Spoerer Minimum and for 1617-1745 AD
including the Maunder Minimum with annual time resolution by using Japanese cedar trees. As a
result of frequency analysis of these radiocarbon records, we found that the Sun maintained
periodic variation even if the minima. We found, however, the length of the “eleven-year” cycle
during the Maunder Minimum was around 14 years and that during the Spoerer Minimum was
around 11 years. This suggests that the cycle length is related to solar activity, and that the pattei‘n
of periodicity of solar activity for the type of grand solar minimum.

In order to clarify these possibilities, we have investigated periodicity of solar activity in periods
other than the grand solar minimum by measuring the 14C content in the period between the
Maunder Minimum and the Spoerer Minimum (1555-1615 AD) and 9th-10th centuries (880-964 AD).

As a result, we found that the length of the “eleven-year” cycle during the normal period was
around 11 years, which was expected from the modern solar activity. This result supports the
difference in the cycle length in each solar minimum mentioned above. Furthermore, inverse
correlation of the strength of solar activity and the cycle length is suggested. Our results should be
a great clue as to the mechanism to which solar activity becomes weak and bases for studies of

long-term solar periodic variations.
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