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= Richard C. Carrington
» KIGOLT7DHER

first impression was that by some chance a ray of light had

‘penetrated @ hole in the sereen attached to the object

-D
=

ass, by

Description of a Singular Appearance seen in the Sun on
September 1, 1859, By R. C. Carrington, Esq.

While engaged in the forencon of Thursday, Sept, 1, in
“taking my eustomary observation of the forms and positions
of the solar spots, an appearance was witnessed which I believe
w be exceedingly rare. The image of the sun’s disk was,
as usual with me, projected on to & plate of glass coated with
distemper of a pale straw colour, and at a distance and under a
power which presented a picture of about 11 inches diameter.
I had secured diagrams of all the groups and detached spots,
and was engaged at the time in counting from & chronometer
and recording the contacts of the spots with the eross-wires
used in the observation, when within the arca of the great
north group (the size of which had previously excited general
remark), two patehes of intenssly bright and white ight broke
out, in the positions indicated in the sppended diagram hy the
ietters A'and B, end of the forms of the spaces left white. My

first impression was that by some chanee & ray of light had
pemetrated u hole in the screen attached to the object-glass, by

which the general image is thrown into shade, for the bril-
lianey was fully equal to that of direet sun-light ; but, by at
once interrupting the corrent observation, and causing the
image to move by turning the R.A. handle, I saw I was an
unprepared witness of a very different afair. I thereupon
noted down the time hy the chronometer, and seeing the out-
burst to be very rapidly on the incrense, and being somewhat
flurried by the sorprise, T hastily ran to call some one to
witness the exhibition with me, and on returning within 6o
seconds, was mortified te find that it was already much changed
and enfeebled.  Very shortly afterwards the last trace was gone,
and although T maintained o striet wateh for nearly an hour,
no recurrence took place. The last traces were at C and I),
ihe patches having trevelled considerably from their first posi-
tion and vaniching as two rapidly fading dots of white light.
“The instant of the first cutburst was not 1§ sceonds different
from 11* 18™ Greenmwich mean time, and 11" 23™ was taken for
the time of disappearance.  In this lapse of § minutes, the two
patches of light traversed a spaes of shout 35,000 miles, as may
be seen by the diagram, which is given exaetly on a seale of
12 inches to the sun's diameter. gn thiz seale the section of
the earth will be very nearly equal in ares to that of the de-
tached spot situnted most to the north in the disgram, and the

. section of Jupiter would sbout cover the area of the larger

group, without including the outlying portions. Tt was im-
possible, on first witnessing an appearance so similar to a
sudden conflagration, not to expeet a considerable result in the
way of alteration of the details of the group in which it oc-
curred; and T was cortainly surprised, on referring to the sketch
which T had carefully and satisfactorily (and I may add for-
tunafely) finished before the oceurrence, at finding myself
unable to recognise any change whatever as having taken
place. The impression left upon me is, that the phenomenon
took place at an elevation considersbly sbowe the general
surface of the sun, and, accordingly, almgenhar ahove and over
the great group in which it wasween projected. Both in figure
and position ihe paiches of light seemed entirely independent
of the cnnﬁgu[ﬁsion of the great spot, and of its parts, whether
nuclens or umbra.  The customary observation was shortly
resumed, and the diagram engraved, as well as the larger draw-
ing exhibited at the Meeting on Nov. 11, was deduced from an
exact reduction of the recorded times.

Tt has been very gratifying to me to learn that our friend
Mr. Hodgson chanced to be observing the sun at his house at
Highgate on the same day, and to hear that he was a witness
of what he alse id & very kable ph 1
have carefully avoided exchanging any information with thas
gentleman, that any value which the aeeounts may possess may
be increased by their entive independence.




Ty ARUE
Z7—0A<

Geographic
Latitude (")

s Green & Boardsen

Bﬁ -, e
2006 / \d SI a e  gEaize.T ] september2, 05-06UT
— E"ASL"‘"" —— -4 ) F o e
80 e A TP s Al S A | = i

Geographic
Latitude (%)

BOD e T T e
L T = 7 25— “5e ber 2, 08-10UT
pr S R Sevtenfer2 00Ty
L et o - — -
60 o~ 6or T N Y
|I = 1 - - |_| - T I_. : s L - o -, ‘k(_R — ';,:FE P a}rh.—v
c | LG - =N SRR 6 B Pl Sl . . JeF P e
© i SO el =001 o o2 = ) % e ==y
= 50 :__ — |I "I ? = : ~ 8 5 'v:‘%-—'—"i % =l %/ - r} j
2 e Latitude .= = G 20f e 0 — W7o ]
'ﬁ o . _'—'_'_H—Efnlrﬂnpn—m 'i' . N o o f_ ) o 5 —— P
' ‘ urora p o Jfor0 i —— : _ —
E 4o _'E - =/ . o — : : : ' -
] L - i = : 4 a0 —T 1{?:-« =T 2 T | ———
5 | — b= : -‘%:ﬁj:?n__‘_&ig:-ihn- = E"-_H:%_,::qgh _ SeEhmher! 3-14UT
- I| . rr : = T : - 'I-ﬁ'-;‘ i ] = T TR ? ‘__;—'
g a0 X K .:—_ : o — B0 e T {,J’A‘/@Jf “. o "Qﬁ'
e | - :. :' 1 §.§ ST
E 20 | M Auroral Observations - -Ténmm! - =
s | [l Magnetometer " Magnetometer | E
0 B Telegraph Stations / Observations
10 1 1 1 : L= 1 L
28 29 30 k]| m 0z 03 04 05
August 1859 September 1859 Longitude from Midnight (°)

2014/8/25



1B E400FDKZILT

McCracken et al. 2001

z ool I

» 150f .

> : ;

= 100:- -

ﬁ 3

> 50 A
op A i .

o . 24 ' 75% Detection Efficiency "li-:io'd

2 "E : Gleissberg Minima :

¢ 5 v v v v v \£

™ ""'"'"16"’ """"""""""""""""""""""

o :

> 2

O L I EEEE B

o CNO

« IDATA _ doattth ALEdidt

A ok . 1
1500 1600 1700 1800 1900 2000

YEAR



F >t

o
T S
i

0.100

0.020

0.000

BEENHEZIE

I

-0.020

AR—IN—LF"
DIEZE

0.080

0.060

0.040 (o J4

[t

ENEEKXRILT

Nature 2012

5 (FREPKRE)

T
0.10
0.08
> ] a 5
&moos /
%004
0.02 ] 0
S

0.00
W oo

7l/77b\b0)El§l

(=)
N
FY N A o
0

= -15

] »

-20

0.2 04

10

IKIC 603:4120 |

1 1
25 30 35

| 1
40 45 50 55 60 65 -25

-30

XN&oL7

FE774/775F(1ZHIT5H
& HRIE N D IR B
=EL(BTEXEF)

Nature 2012

A Tree A
O Tree B

AD774—7755% T
S

760 780 800 820




BXIL7 WM VL

(1989%3H13 |JL7 ILT
H) (18594F) (EXILT7D
100—1000%%)
BAER  AmSv 20mSv 400~
(AZERE R D HETEE) 4000mSy ?
Hh R R 540nT 1760nT 5000~

(£KXTH—AT) (FEETAH—OS) 15000nT ?

HE~DEE lrwalmmﬁa EERONSE HIRIHE DK EE
EBIERE SHRET- Z‘/“‘z@ﬁﬁiﬁé
S—T‘u%ﬁiiﬁﬂﬂﬁ hERSEEOKEE EREOHE
AR RAE L 2L DRE DS S e
(FEMREERI00EM  HhIKFIEDBIEESE WA E B L
ELE) GPS#{[E GPSIELE

(WEREELIR~2KNL) 7o o50HE



?

[ 28

il

ZRFEDK)

{
NG
ton
1
3tk
\J
0
p L2
0N
g
P
.”“G
ﬂ.\

LY

L\D. &

Hinode/SOT




ANZITL T D

15?_\ ln\O)i&1% jjxjollﬁ)l/_jo

2ARDYR>| | ROHITITFXV

577 km
r—y

) Ike

02:5258 UT 04:4558 UT 06:00:34 UT 09:06:42 UT

& = b= [ s

e =N =0 = -} =

— i = = v |

- AL =1 el I
ok i K 7]

i Ak i & 5

i - L = = |

=3 =1 =] =

L |

[ |L} LFL=7F
Jh 4
TIXEAF

i i

1 |

1 '

i £ 1

i 0

i 0

[ e =

1 0

S T — L
i i

-

REBRFRFHELRM



KEEITLT DAN=ZXLIE?
» HER) a2 32 (Re-connection)

il H r‘v B2l

,, S !
- HESRPIERR MOBD HRTHRIL—T FSZTOHKH
DIEEWZ & 2DDVKRY & URD DIGHE
® @ ©) @




| 2 P =
BHITECT IR TCWSLET TN EZELGEETDH
FMBIEL, )kﬁsﬁli& BLf=-LvEDLAEBRLZLY,

- ’
’ Zh, S31L—LaVERIAYTAE '




Parameters in Ensemble Simulation

Large field &
(free energy)

Box:Rectangle including PIL
Initial condition: LFFF
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Flare Phase Diagram
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News: Solar Flares are Predictable’
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Predicting Cycle 24

The Third Official Prediction Panel
D.A. Biesecker (NOAA/NWS/SWPC)

Tahle 2 Summary of Predictions for Solar Cycle 24

Category Mumber Average Range

Combined 51 118 +£34  40-185
Climatology (T 14 107 40  40-185
Recent Climatology (R) 2 140+£30 120-160
Physics-hased Models (B) 3 131 £45  =0-168
Spectral (S) o 10530 To-1&80
Nenral Network (V) 2 145 145-145
Precursor (P} 20 124 £30  TO-120
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