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	Flame Colours and Spectroscopy


	Robert Bunsen

In the 1850s Robert Bunsen discovered that burning pure compounds in his clear Bunsen flame produced characteristic colours. 

But this wasn’t a very precise way to identify all the different elements.

Gustav Kirchhoff

Bunsen’s colleague, Gustav Kirchhoff, suggested the flame colours could be analysed more accurately, through a prism.

When white light passes through a glass prism, it’s dispersed, ‘split up’ into all its spectral colours…

From red to yellow to blue to violet.

Kirchhoff assembled a glass prism with two telescopes inserted at an angle on either side. 

A spectroscope.

Substances, such as this sodium compound, were then heated in the flame at one end.

The light emitted from the burning sodium enters the first telescope… and is split up as it passes through the prism…

This separated light can then be viewed through the second telescope... seen here as two orange lines, unique to excited electrons in sodium moving down from an upper energy level to a lower one.

Each element has its own distinct line spectrum, and by using the spectroscope Kirchhoff and Bunsen discovered two previously unknown elements.

They named them after their spectral colours – caesium from the Latin for sky blue…

Caesium

And rubidium for its ruby red.

Rubidium

The study of line spectra also led to the discovery of a new group of elements. 

This time by turning to telescopes of a completely different scale… to observe the gases emitted by the Sun.
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	Normally, the blinding light from the Sun’s centre means the hot gases around the edges of the Sun can’t be seen.

But in 1868 there was a total solar eclipse.

Pierre Janssen

Pierre Janssen, a French astronomer, studied the Sun’s spectrum during the eclipse, and observed an unexpected yellow line, a pattern never seen before.

Norman Lockyer

An English astronomer, Norman Lockyer, studied the same eclipse, and named the new element helium, after the Greek ‘helios’ for ‘sun’.

It was several decades before helium was also found to be present on Earth. 

Yet another element discovered by the power of spectroscopy.
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