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The solar corona (In past)

First photography of the solar corona,
taken by Berkovski, on July 28, 1851
(Konigsberg/Kaliningrad

Exposure 84 sec, daguerretype)

Tik CORONA AS SKETCHED AT BUXAR. January 22, 1898




The solar corona (at present)

Total Solar Eclipse 2013 © 2013 Constantinos Emmanoulidis, © 2014 Miloslav Druckmdiller




Milestones In the solar

corona research

To 1860 — since Kepler age (1605 eclipse ) a faint blue light
around the Moon was supposed to be a glory of the Moon or

July 18, 1860 — Angelo Sechci and Warren de la Rue from
Independent photographic observations in Spain (in distance
of about 400 km) stated °...the red and white light belongs to
the Sun’; observation was supported by the Pope. This

conclusion was fully accepted to the end of 19" century.
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Milestones In the solar

corona research

e 1869, august 7— Ch. Young; discovery of a new emission
line in the corona — 530.3 nm; a new chemical element

The solar corona happened very hot — more
as 10EOQ!
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530,3 nm 544,6 nm 569,4nm
(Fe XIV) (Ca XV) (Ca XV)



Milestones In the solar
coronaresearch

« July 29, 1878: S. P. Langley, C. Abbe and S.
Newcomb - observation of the long ray up to 6° in
the ecliptic plane; they proposed that a source of




Milestones In the solar
corona research




Milestones In the solar
coronaresearch

1948 - Separation of the white-light corona into K- and F-
components (based on spectral analysis)

1961 — using a rotating sector near the telescope focus
Laffineuer, 1961) to suppress very bright inner corona

« 1966 — a using of radial graded filter proposed by Newkirk (the
Newkirk White Light Coronal Camera)

« XXxxX — Sabattier effect (used in a darkroom)

« 1988 - S. Koutchmy — Mad MAX2 - digital image processing to
Improve coronal imaging; and many authors at present



1996 and
1973 eclipses

High
Altitude
Observatory

12 Novermnber 19686 — Total Solar Eclipse — Pulocayo, Bolivia




Milestones In the solar
corona research

1999 — R. Gulyaev — proposal for a sublimation corona (S-
corona); evaporation of dust partices around 4-10 solar radii;
detection in spectral lines around HaK (393.37 nm)

2005 — Druckmuller et al. published one of the best image
processed method for the solar corona

2008 — simultaneous observations in the green corona (530.3
nm) and its surrounding

2010 — Habbal et al., - multi observations of the solar corona
using 6 different narrow pass-band filters and their surrounding
simultaneously + H-alpha and WLC



Milestones In the solar corona
research — Druckmuller’s method




Present status of the solar corona

Total Solar Eclipse 2010 © 2010 Miloslav Druckmiiller, Martin Dietzel, Shadia Habbal, Vojtech Rusin




Present status of the solar corona




Present status of the solar
corona- components

« K-corona (Thompson scattering on free
electrons), polarized

 F- corona (scattering of photospheric lights
on dust particles), unpolarized

 E-corona (proper light from highly ionised
species, e.g. Fe, Ca, Ni, Ar, etc.)



Some examples-T and structures

Total Solar Eclipse 2010 White light / Fe X 637.4 nm red / Fe XIV 530.3 nm green




Some examples-structure




structure

Some examples
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Some examples-structure

The 1968, September 22 corona (Vsekhsvjatsky et al., 1970)



Some examples-magnetic fields -
2009

NSO 2085 (CML = 20.46)




Some examples-magnetic fields -
2010




Some examples-magnetic fields -
2012




Present status of the solar
corona - features

« Small-scale: coronal cavities, loops, condensations,
threadlike structures (helmet streamers observed
on-edge?), magnetic arcades, voids, ‘curtains?’

« Coronais highly structured with different features,
created and maintained by magnetic fields in the

solar corona
« Individual structures are always connected with
solar surface magnetic fields
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Present status of the solar
corona - dynamics

CC - Aal'lVy c© JI1 U

filelds on the solar surface)
 Dynamics of polar plumes (lifetime)

« Connection between prominences and coronal
structures? Probably yes.
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789.2 nm and WLC




Time-latitudinal shift: green corona,
prominences and magfields

Carrington rotation
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Present status of the solar

corona — physical properties
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What in the future?

temporal resolutlon are needed with a hlgh quality and speed, using
CCD cameras!

Heating mechanism for the hot corona and a matter supply to
the corona from solar surface — permanent questions for all
solar physicians; | will not deal to these question.

Let’s try to do with eclipse observation of the solar corona:
Width of helmet streamers at their base

Lifetime of polar plumes and their connection to solar surface
regions

Dynamics of polar plumes

Are polar plumes in the WLC identical with EUV polar rays?



What in the future?

The
highest magnetic sensitivity of spectral lines: 530.3 nm, 1074.7 nm

« Helmet streamers and magnetic field connection

« Multicolor pictures of the corona in different
emission lines, e.g. in Fe ions, Caions, etc.

 Connection between cool prominences and hot
corona. Why? What components? H or electrons?

« Why coronal loops in the WL corona out of active
regions do not show similar structures in emission
coronal lines, e.g. Fe XIV? Is than WL corona cooler?



What in the future?

 Observations of emission coronal lines very far in the infrared
part of the spectrum: 1431 nm (Si X), 2047 nm (Al 1X), 3032 nm
(Mg VIII), 3859 nm (Si IX) and 3934 (Si X) — predicted and some
of them observed; (Penn, M.J., 2014, Infrared Solar Physics, Living Rev. Solar




WLC and PROBA2/SWAP corona
during the 2010 eclipse

Total Solar Eclipse 2010 © 2010 Miloslav Druckmiiller, Martin Dietzel, Shadia Habbal, Vojtech Rusin




WLC and PROBA2/SWAP corona
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Total Solar Eclipse 2006 © 2006 Miloslav Druckmdller, Peter Aniol




Fe XIV, 530.3 nm / 529.1 nm Fe XIV, 530.3 nm







Total Solar Eclipse 2008 © 2008 Miloslav Druckmdller, Peter Aniol, Vojtech Rusin
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Total Solar Eclipse 2010 © 2010 Miloslav Druckmiiller, Martin Dietzel, Shadia Habbal, Vojtech Rusin



CME

2012/11/13 21:48
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Total Solar Eclipse 2013 © 2013 Jay Pasachoff, Allen Davis, Vojtech Rusin © 2014 Miloslav Druckmiiller




Conclusions

Closely cooperation between “amateurs” and “professionals”
are welcomed and very useful

Closely cooperation between eclipse and non-eclipse (ground
based and space) teams are also needed!

To fully understand the solar corona and its role in the
heliosphere (solar wind, magnetic field lines) means that
scientific observations have to be done in future

The 2017 eclipse is awonderful occasion to do this!



Than! &' 5oryour attention

Prepared for the SEC2014
October 25-26, 2014

Cloudcroft, New Mexico,
USA






To jubllle!

~ 7K




A s
A

L3

®




