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Optical Microscopy and Polarized Light Microscopy 
Optical Microscopy provides the ability to study samples at high magnification to visualize 
features invisible to the naked eye.  The technique uses many types of enhancement approaches 
to improve the contrast and make it easier to visualize a feature.  Some of the enhancement 
techniques include changes in illumination wavelength and angle, staining, and various contrast 
techniques.  
  
Polarized light microscopy (PLM) is a contrast technique that places polarizing filters in the 
optical path of a light microscope.  These filters enhance observation and measurement of 
various optical phenomena, including indices of refraction, optical sign, sign of elongation, 
dispersion, birefringence, color, texture, and pleochroism.  

Applications: 

Materials Evaluation  
Characterization of fibers  
Characterization of particles 
Determination of mixtures 
Evaluation of pigments  
Analysis of mineral products 

Failure Analysis 
Comparison of good and bad 
samples 
Identification of 
contamination 
  

Quality Control  
Evaluation of pigments and 
filler dispersion in polymers 
Cleanliness verification

Principle of Operation: 
Samples of transparent materials are mounted in media of known optical characteristics, and 
examined in transmitted light.  Polarizing filters are placed in the optical path on each side of the 
sample.  In the case of crystalline materials, including many polymers and fibers, the differences 
in indices of refraction along the crystallographic axes of non-isometric materials resolve the 
polarized light waves into components which propagate at different rates. These differences in 
propagation rates create a phase shift.  When the wave components are recombined at the 
polarizing filter on the opposite side of the sample, the phase shift causes wave interference, 
producing optical effects which can be visually interpreted, or measured. 

Data Output: 
The output from the technique is a micrograph or a 
picture of the sample under the normal or enhanced 
contrast conditions.  The picture on the right is of crystals 
under the polarizing technique. 

Sample Constraints: 
Samples must be small and transparent.  Large samples 
are crushed, ground, or cut into very thin slices. Small 
quantities (as small as a few particles) of sample usually 
do not present a problem. 


