


Since dense materials have higher refractive indices, light bends toward the perpendicular when traveling 
from low-density to high-density minerals.  This phenomenon creates shadows around the edges of grains 
that are referred to as relief.   

When the difference between the refractive indices of a mineral and its surroundings is large, the mineral 
shows high relief. When the difference is small, the mineral shows low relief. 

Isotropic vs Anisotropic Minerals 

Isotropic minerals have the same chemical bonding in every direction, and consequently have the same 
refractive index in every direction.  Light travels through them with a single velocity regardless of the 
direction of propagation and vibrates in all directions at right angles to the direction of propagation. 
Isotropic minerals belong to the isometric system.  

All minerals that do not belong to the isometric system are anisotropic.  Anisotropic minerals have different 
chemical bonds in different directions and consequently have different refractive indices in different 
directions.  Light that is incident on anisotropic minerals breaks into two polarized rays that vibrate in 
mutually perpendicular planes and travel with different velocities, according to the refractive indices 
associated with the direction of propagation.  Anisotropic minerals will be discussed later in more detail.  

Identifying Isotropic Minerals 

The fact that an isotropic mineral has a single refractive index is very useful.  Because it does not change 
the polarization of incident light, it will appear black when the analyzer is inserted unlike anisotropic 
minerals. 
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