How Elements Produce Emission Line Spectra

A line spectrum is produced by gas or plasma, where the atoms are far enough apart not to influence one another directly. The electrons in an atom can exist at different energy levels. When all the electrons in an atom are at their lowest energy level, the atom is said to be in its ground state. As it absorbs energy, an electron may jump to a higher energy level. Sooner or later, however, the electron will return to its lowest level, and the atom to its ground state, emitting energy as electromagnetic radiation.

The energy of the EMR corresponds to the difference in energy between the electron’s higher and lower states. When an electron drops from a high to a low energy state, the size of the jump determines the frequency of the radiation emitted. Blue light, for example, indicates a larger drop in energy than red light.

Each element has its own arrangement of electrons and possible energy levels. When an electron absorbs radiation of a particular frequency, it will later emit radiation at the same frequency: the wavelength of the absorbed radiation determines the initial jump in energy level, and therefore the eventual jump back to the ground state. It follows from this that atoms of any given element can only emit radiation at certain specific wavelengths, forming a pattern unique to that element.
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