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Solar Activities

Aurora
[ 2007] © AstroArts Inc.

Black spots show
e Solar Activity seen by X-ray how intensive solar

Hiraiso Solar Terrestrial Research Center / CRL

activities are.



Records of Black Spots

400 Years of Sunspot Observations
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Black Spots have been
observed since Galileo
Galilei(16097)

Galileo Galilei.
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How to Survey Pre-modern Solar Activities

o METERIIITTRDEE)
. B A ¥2 &8 /Tree-ring Chronology

ex. [Miyake 2012] indicates an astronomical event
in 775

- F 48K K37 /Ice Core from Antarctica

* From Historical Documents
: Chinese chronicles include long-term information;
BC3c.~AD17c.



Example of C14 Surveys
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Figure 2 | Comparison of our data with a four-box carbon cyde simulation.
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e [Kanda 1933]

Previous Studies: in JAPAN

durorae

introduced partial records of

Historical terms for aurorae

7R % /Red Vapor
&./White Vapor

L

BT /Rainbow
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Previous Research: ARABIC Countries

[Basurah 2006]
Introduced Arabic descriptions for aurorae

9~16cC.
Observed in South Mediterranean Countries

Aurorae had been observed even in
Cairo(N30)



Table 2

Characteristics of Auroras, dates, country, category and Arabic reference as listed at Table 3. The category classifications as DA (definite
sighting of aurora), SA (suspected aurora, and AP (atmospheric phenomena)

Event Mo.

Descriptions

Date AD

Country

Category

Ref.

1

On Friday night, a reddish glow appeared in
the sky and stayed until late at night. Later
on it disappeared but two red columns
remained until the dawn.

On Friday, at night 21 Safar there was in the
sky an intense red glow. It started from the
beginning of the night until the end. We
have never seen such a thing before.

A huge red glow appeared in the atmosphere
in Egypt. It was so red that when a man
looks at another man’s face he sees it red so
is the walls.

On Wednesday night, an intense red glow
appeared in the city of Al-Salam {Baghdad)
toward Makkah (South-West). Nothing like
it has ever been seen before.

On the first night of year 328H (Hijri,
Islamic Calendar), an intense red glow
appeared in the atmosphere coming from
North and West. It has great and mumerous
white pillars.

Two hours after sunset on Thursday night a
reddish glowing appeared on the horizon as
an inferno way up in the sky emitting intense
rays reflected on the palm trees and on tall
buildings. People mistakenly thought it was
the Sunrays at sunrise. The infermo
decreased to one third just before daybreak
and faded gradually up to afternoon, and on
the west two firing arcs appeared at the
horizon.

2% Ociober 817

11 October 879

7 May-4 June 897

9 NMovember 931

17 October 939

6 May 941

Irag

M orocco

Egypt

Iraq

Syria

Spain

DA

DA

AP

AP

DA

DA

3.4 and 6

5and 6
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Historical Documents in China

—_

h 52: Chronicles in Chinese Dynasties

BC206~™

Obser

ved by specialists.

Continuous observations are available.

Obser
Obser
Direct
More

vatories can easily be identified.
vation dates/times are precisely recorded.
ions, moves, colors are recorded.

objective than in Europe



[Keimatsu 1970-1976]

e Descriptions of aurorae and black spots are
shown.

* Original texts, translations, and tables are given

:BC7¢.~1130

* Asthe author has passed away

e 1130~17c.; Only tables are available.

* All the “luminous phenomena” are picked up.
—>Considerable other phenomena are included.

* Not few records go amiss.



[Saito 1992]

All kinds of astronomical phenomena are
recorded between BC7c.~960

Has put astronomical analysis on eclipses.
A milestone for historical astronomy
With Original texts, without translations.
Written in Japanese and not well-known.
A part of records go amiss.



Recent Developments

* Chinese documents have gotten degitilized
and published in &/Z R ZE[RE since

1984 : [ FTiEFE 23
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Aurorae Recorded

* Recorded as HR, F, BX, BEX
e Colors can be derived from [£[5 A 1T:%
e (ex. 776 E1A12H )

T RE+H :ﬁﬁ% ﬁuiﬁ EEB=

S

+ER1E, WNPL{E ERERE,. 5. 2. K
3. B, ., B, EJ?&’*&%J(%&E%*IM
:836)

Related with a solar event in 775 [Cliver 2014]







A5 and 7%

H % /White Vapor ? 7~ % /Red Vapor ?

[k 2007] © AstroArts Inc. ©ONASA's Goddard Space Flight Center
October 24, 2011



Dubious words for Aurorae

[Keimatsu 1969a-b] indicates some words;

;2 /falling stars: 746 cases

X ¥ /celestial dogs: 114 cases

FH B2E/rainbow clouds: 86 cases
BT /rainbows : 706 cases

| am examining them one by one right now.
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* Records of Black Spots



Black Spots Recorded

« 2 ¥/Black Spot, &2 =/Black Vapor in the sun

* As large as...Bk/peach, &/plum, &5 /glass, =
Oi/hen’s egg, B BN /duck’s egg

 (ex.35544H4H)

kFM+—F=AXH, B
=, RKungk, MU (HBE
s — KX H1344) AR A

2000.9.21
©AstroArts
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Picks of this Survey

e Data between BC3~AD17c. are searched
systematically by #1255 £ X

* Only certain words have gotten picked up

* Aurorae: 429 cases

B x(247 cases/58%) R (155 cases/36%), Bm R
(24 cases/5%), B =u(3 cases/1%),

* Black spots: 146 cases
* Most frequent in 4c. and 12c.
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Solar Activities in &&= (220-420)
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Medieval Warm Period: MWP

10~14c.
It was warm at least in Europe in this period.
Still under discussion about the other area.

Correlative with Medieval Maximum(1100-
1250) in solar activities ?



5 (960~ 1278)
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Summary and Future Work

Records of “low altitude aurorae” and “visible
sun spots” have gotten researched from
historical documents to show how intensive
solar activities.

Significant peaks are found in 4c. and 12c.
Correlevant to results of C14 isotope analysis

Possibility to find out more about long-term
change and extreme astronomical weather

Under comparison with astronomical data
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* Thank you for your attention.
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