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Spectra: A tale of two elements 
 
 
Early in the 19th century, scientists observed that a spectrum of light from the Sun shows many fine 
dark lines in an otherwise continuous spectrum: this is called the Fraunhofer spectrum. The dark 
lines in the Fraunhofer spectrum are where light of a particular wavelength has been absorbed by 
the chromosphere (a layer in the solar atmosphere just above the surface, called the photosphere). 
The scientists realised that the pattern of dark lines was a combination of the absorption spectra of 
different elements: here was a way of identifying what elements are present close to the surface of 
the Sun.  During a total eclipse of the Sun, the moon blocks out the bright emission from the 
surface of the Sun (solar disk) and we can see the solar atmosphere, called the corona or ‘crown’, 
which is much fainter. 
 
Later in the 19th century, scientists studying solar spectra in the visible wavelength range during 
total eclipses noticed bright lines that did not match with the emission lines of known elements. 
The scientists who observed these unidentified bright lines proposed that they were the emission 
lines of new elements: one of these new elements was named ‘helium’ (from ‘helios’, the Greek 
word for Sun) and the other was called ‘coronium’ (because it was observed in the spectrum 
produced by light from the corona).  About 25 years after the discovery of the bright yellow 
‘helium’ line in the solar spectrum (from the chromosphere), a scientist was able to isolate a 
substance on Earth which produced a matching emission line. The existence of the element helium 
was confirmed.  The same could not be said of ‘coronium’. It was not until the 1930’s, with some 
very careful laboratory measurements, that scientists realised that the bright green ‘coronium’ line 
was in fact emitted by iron atoms that had lost many electrons. Atoms that have lost electrons are 
called ions.  This explanation indicated a very high and unexpected temperature for the corona of 
around 1 000 000 °C. 
 
 
 
Questions 
1. Why is the corona not normally visible, except during an eclipse? 
2. What evidence led scientists to suggest the existence of two previously unknown elements? 
3. What was the evidence that the element ‘helium’ existed? 
4. Why did the production of spectral lines from ions suggest that the element coronium did not 
exist? 
5. Suggest why it took so long before anyone was able to produce emission lines from ions such as 
the kind producing the ‘coronium’ line. 
6. What did this discovery suggest about the temperature of the corona compared to the surface of 
the Sun? Why was this surprising? 
7. Draw two diagrams of the Sun side by side, showing the difference between the ‘old’ model 
(before the spectral lines were linked to ions) and the ‘new’ model that replaced it. 
8. Use information from two sources to find out more about the discovery of helium. Write a brief 
summary or create a poster presentation of what you found out.  
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Information sheet 
 
Take a look at these sections on Sun|trek: 
http://www.suntrek.org/hot-solar-atmosphere/solar-fingerprints/fraunhofer-spectrum.shtml 
http://www.suntrek.org/sun-as-a-star/suns-vital-statistics/what-the-suns-made-of.shtml 
http://www.suntrek.org/hot-solar-atmosphere/solar-fingerprints/million-degree-rainbow.shtml 
 
Spectra 

 Hot objects emit a continuous spectrum of electromagnetic radiation. A graph of 
brightness against wavelength is a smooth curve with a single peak. The position of the 
peak shifts to shorter wavelengths as the object gets hotter. 
 

 
 

 An emission spectrum is produced by light emitted by a single element when very hot. It 
looks like a set of bright lines. The spectrum only contains certain wavelengths, so a graph 
of brightness against wavelength looks like a set of very sharp peaks. Each element has its 
own emission spectrum. 

 An absorption spectrum is produced when light passes through a very hot material and 
some wavelengths are absorbed. It looks like a set of dark lines against a bright continuous 
spectrum. The dark lines in an absorption spectrum for an element are at the same 
wavelengths as the bright lines of the element’s emission spectrum. 
 

 
 
Temperatures  

 The temperature of the Sun’s core is about 15 000 000 °C 

 The temperature of the Sun’s surface (the photosphere) is about 6000 °C  

 The temperature of the chromosphere, just above the photosphere, is around 60 000 °C 

 The temperature of the corona (the Sun’s atmosphere) is about 1 000 000 °C. 
 
 

http://www.suntrek.org/hot-solar-atmosphere/solar-fingerprints/fraunhofer-spectrum.shtml
http://www.suntrek.org/sun-as-a-star/suns-vital-statistics/what-the-suns-made-of.shtml
http://www.suntrek.org/hot-solar-atmosphere/solar-fingerprints/million-degree-rainbow.shtml
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You can find more information on the Sun|trek website (http://www.suntrek.org/ ) in 
these Sun|trek adventures:  
 
Hot solar atmosphere  
Solar surface and below  
The Sun as a Star  
 
 
Useful terms 
 
corona  photosphere  ion /ionisation   
spectra  spectral line spectrometer 
 
You can find explanations of these terms in the Sun|trek Factary at  
http://www.suntrek.org/factary/factary.shtml 

 
 
 

 
 

http://www.suntrek.org/
http://www.suntrek.org/factary/factary.shtml

