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The corona mystery
About the man who solved the 
corona mystery and at the same 
time proved that the temperature, 
just above the surface of the sun, is 
2 million degrees instead of 6 000 
that had previously been assumed.
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Bengt Edlén, atomic spectroscopist

Bengt Edlén was the eldest of five siblings.

Bengt Edlén was born in Gusum in the county 
of Östergötland, Sweden, in 1906. After leaving 
school in Norrköping he began studying at Uppsala 
University in 1927.
He obtained a Bachelor’s degree after just three 
semesters and began research studies under Manne 
Siegbahn, the X-ray spectroscopist and Nobel Prize 
winner from Lund.
His research assignment comprised studies of spectra 
in short-wave ultraviolet light from highly ionised 
atoms, atoms that had lost a large number of elec-
trons.
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Coronium, an unknown chemical element?

As early as 1869, the spectrum from the corona  
had been registered. The spectral lines that were 
observed, around 20 in total, were unknown and 
were not found in the spectrum from any earthly 
light source.
Many different explanations were discussed.  
It was even suggested that the corona’s spectrum 
could come from an unknown chemical element 
which did not exist on Earth and which was  
named coronium. Janne Rydberg tried to place 
coronium in the periodic table.
The solution to the problem was presented in  
1941 by Bengt Edlén.
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In an atom which is excited, given a surplus of 
energy, one or more electrons enter a higher energy 
state. When an electron then returns to a lower  
energy state, the energy is radiated as light at fixed 
wavelengths. By measuring the wavelengths of these 
spectral lines it is possible to determine the various 
energy states, the atom’s energy structure.
Bengt Edlén used spark discharges of 80 000 volts  
to ionise and excite the atoms. The spectrum was  
registered photographically in a spectrograph, spe-
cially constructed for ultraviolet light.
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Doctoral thesis
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The Sun in a new light

The temperature on the surface of the Sun is 
around 6 000 degrees centigrade. It had pre-
viously been presumed that the temperature 
around the Sun was much lower than on the 
surface. Edlén’s results showed rather that  
the temperature in the corona must be around 
2 000 000 degrees centigrade. The view of the 
Sun’s structure had to be revised. 
The interpretation of the corona lines was  
naturally published in scientific journals  
and drew a lot of attention. Bengt Edlén  
became famous even in the daily press. 



 
91Calculations and analyses

Edlén’s early work was carried out before the age of 
computers. An important aid in his analyses was dia-
grams, on which the scale and units were chosen so 
that any errors or anomalies would be easily exposed. 
He made his calculations with the help of a mecha-
nical Odhner calculator. 
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To Lund

In 1943 Bengt Edlén was appointed Professor of  
Physics at Lund University. At the time there was  
only one Chair in Physics here. Previous holders  
included Rydberg and Siegbahn.
One of Edlén’s first tasks was to lead the planning  
of a new building for the department.
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Spectroscopy research had been con-
ducted in Lund since Rydberg’s and 
Siegbahn’s time. Edlén could now build 
on that work and his research group 
expanded the studies to include increa-
singly complicated atoms.
New spectrographs and light sources for 
different types of atom and ionisation 
stages were constructed.
Edlén was now well known in the re-
search community. He was engaged as a 
spectroscopy expert by the International 
Astronomical Union, among others, and 
on the international committee which 
drew up the new metre definition.
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Handbook article

In 1962 Bengt Edlén published Atomic Spectra in 
Handbuch der Physik. The 220-page article contained 
a summary of everything that was known at the time 
from measurements of atomic spectra, described in 
text, formulae, tables, and diagrams.
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By comparing the spectral lines in the light from a 
star with laboratory spectra, it is possible to tell which 
chemical elements the star contains.
With sufficient knowledge of the atomic structure, 
the lines can be used to determine how much of each 
element there is in the star and the star’s temperature.

Bengt Edlén had an early interest in astronomy.  
He began to study a special type of very hot stars  
in 1931. He said:

I view these so-called Wolf-Rayet stars as  
my special friends, since they were the source  
of my first contribution to astrophysics.

He continued with this work in Lund, and thanks  
to new laboratory studies, in 1956 he was able to  
explain almost all the details of these stars’ spectra.
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Space spectra

Edlén’s research became highly topical when the  
space research programmes began. As early as 1946,  
a rocket was sent up from the USA with a spectro-
graph for the first observations of the Sun’s ultra- 
violet spectrum.
The higher up in the atmosphere one came, the more  
of the Sun’s UV spectrum could be seen. Many of  
the spectral lines could be identified thanks to Edlén’s 
early observations in the laboratory.
New laboratory data was needed and the activities of 
the spectroscopy group in Lund expanded substantially.

Solar spectrum observed at increasing height with the first rocket-
borne spectrograph. In the bottom spectrogram the rocket has pas-
sed through the ozone layer 50 km above the earth’s surface, and for 
the first time one can see a part of the Sun’s ultraviolet spectrum.
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Edlén was known as the major expert  
on ultraviolet spectroscopy and he was 
consulted to interpret spectra from space. 
He was invited to speak at conferences 
and honoured with awards in Europe,  
the USA and the Soviet Union.
Spectral lines from the very highest  
ionisation states were primarily seen  
in high-energy eruptions on the sur- 
face of the sun, known as solar flares.  
The knowledge of the atomic structure 
led to greater understanding of the com-
plicated processes in the Sun.
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Fusion research

After Bengt Edlén retired in 1973, his early research 
became relevant once again. 
In the large tokamaks, where energy was generated 
through fusion, temperatures of tens of millions 
of degrees were reached. Density was low and the 
plasma resembled the solar corona.
Forbidden lines of the same type as Edlén’s corona 
lines could be observed. The lines turned out to be 
the best aid for measuring the temperature and  
density of the plasma.

The JET tokamak at Culham, UK.
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Bengt Edlén then started a new project in which  
he combined new observations with calculations by  
physicists in the USA and Russia and was thus able  
to predict all the relevant forbidden lines in a large 
number of ions. The results were published in a se- 
ries of articles, concluding in 1985.
The research on the structure of atoms and ions was 
continued by Edlén’s successor Indrek Martinson,  
who expanded the work to include measurements  
of the lifetimes of the atomic states. 
The astrophysics research was also continued by a 
group led by Sveneric Johansson.
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