Spectral lines
Spectral lines are a way for the astronomers to investigate the composition of the given
object. When the light of the object is lead through a prism, it separates the white light
into a spectrum of colours.
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Light is created when electrons in the atoms are jumping between different
energy states.
When energy, e.g. a light photon, hits an electron
residing on a lower energy state the electron
absorbs the energy and jumps to a higher energy
level. Since the light is absorbed into the electron
(and thus not reaching our eyes) we can see a gap
in the spectrum. This kind of a gap is called an
absorption line.

Close-up of a spectrum with
an emission line

Close-up of a spectrum with
an absorption line

The electrons do not like to stay on the higher energy
state for long. They tend to jump back to the lower
level and in the action they release the absorpted
energy as light. How much energy is released will
determine in which part of the spectrum we will see
these emission lines. (Blue light is more energetic
than red light.)
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The electrons of different elements emit the absorpted photons with different energies. This
is why each element has a personal “fingerprint” that we can see in their spectrum.
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Hydrogen

Emission lines of hydrogen.

Emission lines of helium.

The absorption lines of an element appear in the same position as the emission lines of the same element.
This is why comparing these spectral lines will give us information about the composition of the object.

Emission lines of hydrogen.

Hydrogen

Absorption lines of hydrogen as they appear in
the spectrum of an object.
Normally there are absorption lines of several different elements simultaneously visible in the object
spectrum. In these cases we need to extract each element separately to find out the composition.
Hydrogen

Helium

The emission lines of hydrogen match with only some of the spectrum’s absorption lines. Helium
matches with the rest of the lines so we know the object is composed of hydrogen and helium.
Hydrogen

Helium

Hydrogen

Here the spectrum has been divided into two
parts to help its investigation.
Helium

The thicker the absorption lines the bigger
the abundancy of the element in the object.
Here hydrogen produces the thickest lines,
thus it is most abundant. It is followed by
helium and oxygen respectively.

Oxygen
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Instructions
1st element

2nd element

Investigate the given spectrum to
find out which elements are creating
the absorption lines. Compare the
laboratory results of element spectra
to the spectrum given. Which
elements are to be found in the
object?

3rd element

The emission lines of neon do not
match with the absorption lines of
the spectrum. Thus we can draw
the conclusion that there is no
neon present in the object.

Hydrogen

Neon

The emission lines of hydrogen match
perfectly with the thickest lines in the
spectrum. We can conclude that there
is a great abundancy of hydrogen in
the object.

Hydrogen

Each absorption line of the spectrum
has found a counterpart from the
emission lines and thus the composition
of the object has been revealed.

Helium

Note that some of the lines are so close
to each other that they seem to merge
together.
Oxygen
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