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Reconstruction of the solar activity in 7-11 centuries by the carbon 14 content in tree-rings

ZEFED - KERAH - HEAR - iR
Fusa Miyake!”, Kentaro Nagaya', Kimiaki Masuda®, Toshio Nakamura?

‘A HBRERGHIRBIRTFARN - *A TERFERUERAFREE L ¥ —
'Solar-Terrestrial Environment Laboratory, Nagoya University
ZCenter for Chronological Research, Nagoya University

*Correspondence to: Fusa Miyake ; E-mail: finiyvake@stelab.nagoya-u.ac.jp

Abstract

Radiocarbon "C is produced by the galactic cosmic rays which are modulated by solar magnetic
activity because most cosmic rays are charged particles. "C is oxidized to form *CO, and taken by trees
during the carbon cycle. So "*C 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 Japanese cedar tree rings from 602 to 1072 AD with 2-year
resolution, and found a rapid increase in "C content at 775 AD. This 775 AD peak is consistent with the
decadal IntCal data and the °Be record from the Antarctic ice core. Therefore, it is highly possible that this
peak was recorded all over the world and it was due to the increase in the cosmic ray intensity in 775 AD.

The 11-year and 14-year periodicities are detected by the Fourier analysis on the 1*C content data from
602 to 1072 AD. These periodicities may come from the solar cycle (Schwabe cycle).

Keywords: Salar cycle ; Cosmogenic nuclide

1. IEU®IZ

BB C 1, FERE KRR E OIS Lo TAR SR AT B0,
BAERD “C BEX, BEROFHFRBELZLHEL TWD, T, FHROKXKEIVHBR T TH
BTN HRA~DOIREHGERIINEERNC L - TEB I3, o T, EREHN OB AERP
YCBEOHEX, BEOKBEEBEZFT DDA THD, EHITEFED “CEBEL. KBEE
BT CikAel FERETOLORKERICKRINEINABEHEER R EFOFHE-RNALX—BEHE
L TWAREBERD D,

FATHFRCIX, B KEBEFIRIICRBIT 2 KBEESEY (a7 —_¥$A 70, FH11£)
L RBERE L OBERICOVWTHALNTEY, =V ¥ —/MMiCiIy =2V —% 1 2 VAR
B UERBEIZHETCTH W) HERDH S (Miyahara,2004), L LiR/NADANOBIR OBIEILSH
F0IThRTWaRWeED, AR TR, KE /ISR THRY AD602-1072 & 3RIZL
TRARERO C IRE 2T SME 12 £ CHRE L, JIEH-O 5 5, AD760-780 £ 1 IntCal
(10 £ D “C BE TR : Stuiver,1998) 1238V T, 20 £ TH 10% DB A L,
ZOHMICTH TR AN X —HERE X TR H 5,

AR TIX, IntCal TR.LNEQHALEEY—2 QB ASASL 7E—27 LIEE) ORI L. AD602-1072
FDY 2T — %A 7 VABRICOWTEBRT 5.

— 135 —



FEEXFIMNEFEE AW ERBES, XXII , 2011.03

2. HIERER

FAW=30EHT, B 1900 FOBAKL TH D, REFAROTIESL LTUTO L 3 12fTo 7,
CEWRT AR B IR LICRBEL ., {LEEREEITo CEREIZBEH L nere—X2HT 5
cEBAR—RX%E COEL, CO, EHIZEENTWVDIRMMHT ADREEITH

cCO, %77 77A4 MEL, AMS TUCEBEZHIETS

S E ORI T 5 AD602-1072 D H b BRICHIE ST\ 5 2 X[H (AD992-1072:35%,2005,
AD880-964:%4,2006) & -D72iF BT 2010 FEi2 7 HOBPIE 21T o7z, WREEIXEARMIZ2E (1
F£RE) T, RMCE 2T 1ETHS, BIEEI LIZ, BiEORERE BRI EZERERITZ
B, TRTEZOFKHENT—K L, BEMESH LT -GNz, BEEERIIAKRL, EEL LD
WRLEZLORE 1 THDH GEZEDOFHMEIL 2.6 [%o]) o

<

g
i
i’

4 JIM

=i
ety g |

intcal04
-35 - BRE —

600 700 800 900 1000 1100
AD

1 AD602-1072 F=DRIET —# & IntCal04(Reimer,2004)
Fig.1 Present results of 'C variation from 602 to 1072 AD (black closed circles
with error bars) and with IntCal04 data (red line :Reimer,2004).
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Fig.2 Comparison of decadal averages of our data (blue diamonds) and
IntCal98 data (red squares; Stuiver,1998).
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Fig.3 Fourier power spectra between 5 and 30 year periods in %e?.
The black and red lines represent 99% and 95% significant levels, respectively.
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Fig4 Wavelet transform of our data. The horizontal and vertical axes show calendar year (AD) and

frequency (1/yr), respectively. The color represents significance level (%) with the measurement error, The

horizontal white lines correspond to 0.090 yr™' (1/11yrs) and 0.071 yr (1/14yrs).
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