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1. Preceding Results
The work done by Dengel, Aeby and Grace [1].
S. Dengel, D. Aeby and J. Grace, New Phytologist. 184 (2009) 545.

2. Our data analysis based on the tree ring of Japan
3. Results of periodicity analysis
4. A possible interpretation for the results
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The motive force of this study : an email from Phil Yock
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1. The preceding results

In October 2009, an interesting report was given by Dengel, Aeby and Grace [1].
They have measured the width of the tree ring collected at Scotland and tried to
seek any periodicity involved in the data. Surprisingly they have found an 11 years
cycle of the growth rate in the tree ring. They have compared their data with
various parameters, humidity, and temperature and so on. But no strong correlation
was found in those parameters. While what they have found is a correlation with
solar activity. The tree ring grew up when the solar activity was low. They gave an
interpretation for this correlation. According to the data analysis obtained from the
meteorological station of Scotland, the cloudiness over Scotland changed with the
solar activity. When the intensity of cosmic rays increased, the cloudiness over
Scotland was also increased. When the sky was covered by the cloud, the sunlight
arrived on the tree as the diffused light. Then photosynthesis was advanced. The
diffuse light is more effective for the growth of trees than the direct sunlight since it
irradiates from all directions to the leaves of the trees in comparison with the direct
sunlight.

Reference: S. Dengel, D. Aeby and J. Grace, New Phytologist. 184 (2009) 545.
Reference: M. Kulmara, P. Hari, H. Riipinen, V.M. Kerminen , same, page 511.



The tree was sampled at Scotland (55 16'N,3° 10°W 245m)
planted 1n 1953 and felled in 2006
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1 ne result oI vengel et al
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green : tree ring width
black : cosmic ray intensity
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2. The purpose of this report

Being based on a complete independent sample of the tree ring,
we would like to check whether their prediction 1s universal or local.
We have selected a very good sample of the tree ring
that was taken at the Muroji temple of Nara prefecture.
The tree ring was fallen down by the typhoon in September 1998.
Since the sliced piece of tree has about 1m diameter therefore we can
identify clearly each year of the tree ring. ( the radius is about 62cm)
The Identification of the year tells us that the tree had lived for 395 years.
So the tree was born in 1602, before the Maunder minimum: 1645-1725
The kind of tree 1s Japanese cedar tree and the sample was already used
for the radio carbon 14 analysis during the Maunder minimum
and published by us.
But this time, we will use only the data of the width of the tree ring.



The picture of Muroo-temple and the tree ring
(Nara prefecture, national treasure)
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With the head of manager of the temple
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The variation of the width of the tree ring with the year
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The result of periodicity analysis (1617-1988)

the base line 1s determined by moving 20 years average
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No data before 120 1s involved
We may see a weak excess of 14years periodicity
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The Result

In the duration of the Maunder minimum,

we have seen a 11 years periodicity in the
tree ring during 1620-1720.

But no strong periodicity has been found

1n other time.



What do we learn from this fact?

An 1nterpretation

The speed of the photosynthesis does not depend on the light intensity
when it exceeds 20,000 lux. For the plants and leaves that survive under
shadow region, if the light intensity exceeds 5,000 lux, the speed of the
photosynthesis will be constant. Taking account of these properties of the
plants, for the cedar tress when they were young, the environment was
covered by much taller trees. So they must grow under the shadow for
example receiving less than the light flux <10,000 lux.

Therefore they were very sensitive to the cloudiness and even the fog
comes they absorb and use it for the growth positive way.

The coincidence of the tendency between young Scottish trees and the tree
width of young time of which sample was taken in Japan, showing 11 years
periodicity, indicates that the global climate changes by the effect of the
solar activity, possibly by the process proposed by Fris-Christensen and
Svensmark mechanism.



Backup slides



The analysis of periodicity (1607-1998)
residual 3 years average
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The result of periodicity analysis (1617-1988)

the base line 1s determined by moving 20 years average
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The tree rings




