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

While engaged in the forenonn 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
to be exceedingly rare. The image of the sun's disk was,
as usual with me, projected an to & plate of glass coated with
distemper of a pale straw colour, and at a distance and under a
power which presented a picturs of about 11 inches diameter.
T had secured diagrams of all the gronps and detached spots,
and was engaged at the time in counting from a chronometer
and recording the contacts of the spots with the cross-wires
used in the observnuon, when within the ares of the great
north group (the size of which had previously excited general
remark), two patches of intensely bright and white light broke
outy in the positions indicated in the appended diagram hy the
Tetters A and B, and of the formsof the spaces left white. My

first impression was that by some ¢hance & ray of light had
penetrated o hole in the sereen attached to the object-glass, by

which the general image is thrown into shade, for the hril-

lisney was fully equal to that of direet sun-light; but, by at
once interrupting the current obeervation, and causing the
image to move by turning the R.A. handle, T saw I was an
unprepared witness of a very different affair. I therewpon
noted down the time by the chronometer, and seeing the out-
burst to he very rapidly on the increase, and being somewhat
flurried by the sarprise, I hastily ran to eall some one to
witness the exhibition with me, and on retarning within 6o
soeonds, was mortified te find that it was already much changed
and enfeebled.  Very shortly afterwards the last trace was gone,
and although T maintained & strict watch for nearly an hour,
no recurrence took place. The last traces were at Cand D,
the patches baving travelled considerably from their first posi-
tion and vanishing as two. rapidly fading dots of white light.
The instant of the first outburst was not 15 seconds different
from 11" 18™ Greenwich mean time, and 11" 23™ was taken for
the time of disappearance. In this lapse of § minutes, the twe
patches of light traversed a space of shout 33,000 miles, a5 may
be seen by the dingram, which is given exaetly on o scale of
12 inches to the sun's diameter. On thie seale the section of
the earth will be very nearly equal in area to that of the de-
tached spot situnted most to the north in the diagram, and the

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

group, without including the outlying portions. It was im-
possible, on first witnessing an appearance so similar to s
sndden conflagration, not to expeet a considerable result in the
way of alteration of the details of the group in which it oc-
curred; and I was eertainly surprised, on referring to the sketch
which T hed carefully and satisfactorily (pnd T may add for-
tunately) finished hefore the oceurrence, at finding myself
unable to recognise any change whatever as having taken
place,  The impression left upon me is that the phenomenon
tok place at an elevation considerably ahove the general
surface of the sun, and, acwrdmgh’, almﬂ'ebher above and over
the great group im which it wassseen pm_]mlxd Both in figure

and position the patehes of light seemed entirely independent
of the unnﬁgnrﬁtmn of the great spot, and of its parts, whether
nuclens or um] The customary observation was shortly
resumed, and the disgram engraved, as well as the larger draw-
ing exhibited at the Meeting on Nov. 11, was deduced from an
exact reduetion of the recorded times,

It has been very gratifying to me fo learn that our friend
Mr. Hodgson chaneed to be observing the sun at his house at
nghﬂabe on the same day, and to hear that ]m Was a witness
of what he also i & Very r i I
have carefully avoided exchanging any information with that
gentleman, that any value which the accounts may possess miy
be increased by their entire independence.




Ty ARUE
Z7—0A<

s Green & Boardsen

2006 AdSR

Bl p— T T T T T
S E 7o = EH
- : s T : -h - il
8 sof L= . W = b
2 R Latitude R =
] . —— i —— En\r.'np. —u—: = T .
3 '_E of Aurora . > s
_E ‘_u_ E i = -_— ]
T | D= ; |
= — ' : — i
o . N ] . H
g a0t vt [l : J
E 20} | M Auroral Observations ! = -

i=__-"  Bom
3 = [ Magnetometer Magnnt:r?l!mr |
(5] B Telegraph Stations Observations
-1u 1 | 1 1 1 |
28 29 30 n 02 03 04 as
August 1859 September 1859

Geographic
Latitude {")

Geographic
Latitude (")

Geographic
Latitude (")

Latitude (°)

Geographic

5 &
l‘-

=]

.
—

s

e —7 =  Seplember 2, 1859, 04-05UT
( ./-1;{'.: L}:L —
e S _\_—\_ 'I _,_:—_'-'-

3

20

a0

Longitude from Midnight (*)

2013/8/15




BXIL7 WM VL

(1989%3HF13 |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



L 7IG&FEOMN)HHERE
WD, ECT.HE. ESP>THRETLIMN?

Hinode/SOT




ANZITL T D

WA TIRIL—T

RUE

H TS5 XY

55 km
p————ed

) Ike

02:5258 UT

L.
=
—

. ,'T-' LRIL=7 1
h 4
TSEAEAE

REBRFRFHELRM

04:45:58 UT 06:00:34 UT 09:06:42 UT

= = f= =
=1 = = - -
B i - - .
Ei =3 i
ok i K 1 T}
2 & & Z
=1 = =]

i L

i

1




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

il H r‘v B2l

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




M X T F A% B TNBE TN E B AL DD
SIS, ABITEELELEOULAEE LEL

J.‘l - < 5 7
' ZHH, L 31L—aVERIAYAE |




Parameters in Ensemble Simulation

Large field &
(free energy)

Box:Rectangle including PIL
Initial condition: LFFF

161
cases

Small field
(trigger)

azimuth: o,

= 3D MHD
s 256x1024x512 grids
= output: 800 GB.”run
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Flare Phase Diagram
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Magnetic structure just prior to flare

OP type

chromo-
current sheet sphere

Flux tube is formed by reconnection in chromosphere.
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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
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Climatology
Spectral and Neural Network
Precursor

Clatemory Mumber Average Range

Combined 51 1183 +34  40-185
Climatology (C) 14 107 40  40-125
Recent Climatology (R 2 140+£30 120-160
Physics-hased Models (B) 3 131 £45  B0-168
Spectral (5] o 10530 To-1&80
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Figure 27: The Amplitude—Period Effect. The period of a cycle (from minimum to
minimum) plotted versus following cycle amplitude for International Sunspot
Number data from cycles 1 to 22. This gives an inverse relationship between
amplitude and period shown by the solid with Amplitude(n+1) = 380 —

2 X Period(n).
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