
Polarizing Light Microscopy 



Refractive Index and Angle of Refraction 

𝑅𝑒𝑓𝑟𝑎𝑐𝑡𝑖𝑣𝑒 𝐼𝑛𝑑𝑒𝑥(𝑅. 𝐼. ) =  
𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑎 𝑣𝑎𝑐𝑢𝑢𝑚

𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑎 𝑚𝑒𝑑𝑖𝑢𝑚
 

The refractive index varies with the wavelength of light. 

Refraction – Snell’s Law 
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Becke Lines – Super Important 



Dispersion – index of refraction varies 

as a function of wavelength. 



Polarizing Light 

Microscope (PLM) 



Double Refraction 



Birefringence – difference between 

maximum and minimum refractive 

indexes. 

Retardation – amount by which the fast 

and slow light waves are out of phase. 

Function of birefringence and thickness 

of the mineral. 



Retardation of Light 



Extinction occurs when one of the vibration directions in the crystal parallels the 

E-W polarizer. In this case the polarized light is not split into two rays vibrating 

at right angles to each other. When the E-W vibrating ray encounter the upper 

polarizer which only permits rays vibrating in the N-S direction to pass, the 

crystal goes to extinction (becomes dark). The relationship between this angle 

and crystallographic directions can be an important piece of diagnostic 

information. Extinction can be parallel, inclined, or symmetrical. 



Sign of Elongation 



Pleochroism is the change in color that occurs when a mineral is rotated under plane-polarized light. 

This is due to the selective adsorption of certain wavelengths of light which causes the transmitted light to appear 

colored. The pleochroic colours are at their maximum when light is polarized parallel with a crystallographic axis. 

The axes are designated X, Y and Z. An absorption formula records the amount of absorption parallel to each axis 

in the form of X < Y < Z with the left most having the least absorption and the rightmost the most. 

Manganese epidote 

piemontite 

Biotite absorption is 

greater when cleavage 

parallels polarizer. 

Tourmaline absorbs more 

light when the long axis of 

the crystal is perpendicular 

to the polarizer. 



Uniaxial Indicatrix 



Formation of isochromes and 

uniaxial optic axis inteference 

figure 



Uniaxial interference 

figures 



Biaxial Indicatrix and relationship to crystallography 



Biaxial indicatrix – positive vs negative 



Determining optic sign and 2V 



Determining optic sign 






