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Atomic Spectra 
Handout 

 
Introduction 
Since the observations of Sir Isaac Newton, it has been known that the spectra of any object can 
indeed be very descriptive.  The electron orbital nature and some physical properties of the 
object can be understood by interpreting the information “hidden” in the spectrum.  In general 
there are three common categories of spectra, the Continuous Spectrum, the Absorption 
Spectrum and the Emission Spectrum.  These three spectra types represent small slivers of the 
complete Electromagnetic Spectrum.   They share many similarities but also differ in distinctive 
and significant ways. This lesson will introduce you to their properties and give you the 
equations necessary to unlock their true potential. 
 
Electro-magnetic 
The Electromagnetic spectrum is simply the entire ordered collection of wavelengths from the 
smallest observed wavelength (including Gamma rays) to the longest observed wavelength 
(including Radio waves) and everything between them.   A very small portion of the 
electromagnetic spectrum that includes wavelengths from red to violet is referred to as the visible 
spectrum.  This is the part of the electromagnetic spectrum that we can see. 
 
 
 
 
 
 
 
 
 
 
 
 
Visible Spectra 
A very small portion of the electromagnetic spectrum that includes wavelengths from red to 
violet is referred to as the visible spectrum.  Visually it is the most easily recognizable spectrum 
because of the ROYGBIV looking colorful image it produces. 
 
 
 
 
 
 
 
 
Continuous Spectra  
The continuous spectrum is simply a spectrum from the visible portion of the electromagnetic 
spectrum that includes wavelengths across the entire band of the visible light from red to violet.  
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It is continuous because there are no deletions or missing parts to the spectrum.  Visually it is the 
most easily recognizable spectrum because of the ROYGBIV looking colorful image it produces. 

 
Absorption Spectrum  
A spectrum that is initially continuous but upon closer inspection may be found to be missing 
certain wavelengths is referred to as an Absorption Spectrum.  These spectra can be interpreted 
by looking for the dark lines that indicate what wavelengths are missing from the spectrum.  The 
dark absorption lines are the result of the absorption of particular discrete wavelengths of light 
by a specific gas.  As a result when one sees a missing line at the wavelength associated with 
Nitrogen then we know there must be Nitrogen in the gas causing the spectrum.  Additionally, 
the temperature of gasses can also be interpreted from the presence of these absorption lines if 
one knows at which temperature each gas will absorb their characteristic wavelengths.  
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Emission Spectra 
If the continuous spectrum is first passed through a narrow slit and then through a spectrometer 
the spectrum will display specific colored lines.  These colored lines will remain in their 
appropriate position within the visible spectrum but they will be quite narrow and bright in 
comparison to the dark areas around them.  This type of spectrum is referred to as an Emission 
Spectrum because the bright lines represent the light emitted from a particular atom or element 
contained within the original source of the spectrum itself.  By interpreting the bright line 
emissions we can determine the chemical composition of the source material.  See the section on 
Spectroscopy for more details on how a Spectrograph works. 
 

 
 
 
Standards 
Emission spectra represent the light emitted from a particular atom or element. By interpreting 
these emissions we can determine the chemical composition of any source.  All we need is a 
standard or standards to compare our unknown spectra to. Many Physicists in the late 1800’s 
studied and “fingerprinted” the emission spectra of individual elements of the periodic table.  As 
a result of their work, we have a rather complete set of standard spectra to use for comparison 
purposes. Hydrogen, the simplest and easiest to describe mathematically, is shown below. 
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