Solutions – Spectroscope 

Topic tasks 

Task 4  
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Task 5 

Joseph Fraunhofer (1787-1826) is regarded as the inventor of the spectroscope. In 1814 he observed dark lines in the spectrum of sunlight. It was not until 1861 that Gustav Kirchhoff and Robert Bunsen were able to give a scientific explanation for these lines. The physical processes inside the sun produce light of all colours. The chemical elements in the outer layers of the sun absorb the light of certain wavelengths. Thus, lines C and F are absorbed by the hydrogen atoms in the solar atmosphere, lines D1 and D2 by sodium, lines E2 and G by iron and lines H and K by calcium. Lines A and B, on the other hand, are absorbed by the oxygen molecules in the earth’s atmosphere. 

Kirchhoff’s and Bunsen’s discovery was the starting point for modern astronomy. Almost all the information we have today about the universe comes from observing the spectra of planets, stars and galaxies. They tell us how fast galaxies are moving towards or away from us, whether there are planets orbiting a star and much more. 

Kirchhoff’s and Bunsen’s discovery can also be seen as the beginning of quantum mechanics. 
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Original drawing by Joseph Fraunhofer


Experimental tasks 

The spectrum of many fluorescent tubes looks like this, for example: 
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In fluorescent tubes, the electrons of a gas are repeatedly brought to a concrete level defined by quantum mechanics, from which they fall back to the basic state, emitting photons (light particles) of precisely defined wavelengths that we see as coloured spectral lines. A fluorophore can widen these spectral lines. This can be seen at the red spectral line in the photo above, for example. 

In contrast, the reverse process takes place in the sun’s and earth’s atmosphere. The gases are excited by light of very special wavelengths, which is absorbed from the spectrum in this way. 
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