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Sunpots are dark areas (umbra, 
penumbra) on the solar disk. 
They are due to strong
magnetic fields which inhibit
energy transport from solar 
interior. Their frequency varies 
with the 11-year solar activity 
cycle

Sunspots

Observing the Sun from ground
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Telescopes make use of radiation from the Sun, but 
the Earth‘s atmosphere is disturbing!
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Fraunhofer‘s original spectrum showing solar absorption lines in his nomenclature
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Almost all Fraunhofer lines are optically thin. 
That allows to determine element abundances in the solar atmosphere 
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Spectrum of the solar radiation in the visible and UV range. Note the 
transition from continuum radiation from photosphere (with Fraunhofer 

absorption lines) into the non-thermal emission line spectrum from the corona
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A „stigmatic“ UV spectrum of the whole sun, 
taken with a slitless spectgrograph
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How to measure a UV spectrum from space: 
SUMER on SOHO
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In the visible spectral range the 
Sun‘s disk is much too bright 

compared to the faint signal from 
coronal emission lines. Scattered 

light from the Earth‘s atmosphere 
forces us to put coronagraphs to 
very high altitudes or into space.

Remote sensing of the corona: 
coronagraphs in space open a new era

Brightness distributions 
around the Sun‘s disk
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The eclipse of 30.6.1973, recorded and processed by S. Koutchmy. 

Eclipses reveal an extended corona
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Remote sensing of the corona: 
coronagraphs in space open a new era

LASCO-C1 MICA

LASCO-C3

LASCO-C2
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The LASCO C3 coronagraph
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LASCO-C2/C3 coronagraph scheme

External occultor system is perfect to view the very outer corona, but 
near the inner edge it suffers from vignetting and allows no more resonable 

spatial resolution

Remote sensing of the corona: 
coronagraphs in space open a new era
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LASCO C2
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A cerrated external occulter, for straylight reduction
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http://star.mpae.gwdg.de/ http://lasco-www.nrl.navy.mil/lasco.html

LASCO C2

LASCO C3
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Eclipse and LASCO-C2 coronagraph images 
processed and merged by Serge Koutchmy
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The problem with 
external occultation:
The diffraction limit of 
spatial resolution

IMPRS June 2003

The problem with 
external occultation:
The diffraction limit of 
spatial resolution
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Newkirk and Bohlin, 1963: Newkirk and Bohlin, 1963: 

„The reflecting coronagraph „The reflecting coronagraph and the simple externally occulted 

coronagraph can be made freer of scattered light by at least can be made freer of scattered light by at least 
one ore two orders of magnitude, respectively, than the one ore two orders of magnitude, respectively, than the 
Lyot coronagraph“Lyot coronagraph“
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LASCO-C1/MICA coronagraph scheme

Internal occultor system avoids vignetting of inner corona and allows very 
high spatial resolution, but it has high instrumental straylight levels.

Remote sensing of the corona: 
coronagraphs in space open a new era
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LASCO C1 images, unprocessed
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LASCO C1 images, processed using wavelets


