Bravias Lattices


While atoms may be arranged in many different ways, there are fourteen basic types, known as the Bravais Lattices.  They all represent possible unit cells.
Some things to know:

The elements are in certain phases at room temperature.

(s)= solid

(l)= liquid

(g)= gas

a, b, and c all represent the three axis of the crystal.  The angles alpha, beta, and gamma represent the angle across from the respective axis (alpha is across from a, as in the picture below)

[image: image1.png]



Cubic:
all three directions have the same period, and are all orthogonal.  
a=b=c, alpha=beta=gamma=90°

Period (a) related to atomic radius r by a=2r

Coordination number:  6

APF:

Examples: Polonium(s), Oxygen (g), Fluorine (g)
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Body Center Cubic (BCC):
a=b=c, alpha=beta=gamma=90°

Period (a) related to atomic radius (r) by a=4r/sqrt(3)

Coordination number:  8

APF:  .68

Examples:  
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Face Center Cubic (FCC):

a=b=c, alpha=beta=gamma=90°

Period (a) related to atomic radius r by a=2r sqrt(2)
Coordination number:  12

APF=.74
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Tetragonal:
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Orthorhombic:
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Rhombohedral:
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Monoclinic:
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Triclinic:
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Hexagonal:

a=b!=c, alpha=beta=90°, gamma=120°

Coordination number and atomic packing factor are the same as FCC.

Most elements that are hexagonal are hexagonal close packed, except for Berkelium, Carbon, Californium, Curium, Einsteinium, Lanthanum, Nitrogen, Neodymium, Promethium, Praseodymium, and Selenium.
Cubic


Simple:


Body-centered:


Face-centered:

Tetragonal


Simple:


Body-centered:

Monoclinic:


Simple:


End-centered:

Orthorhombic:


Simple:


Body-centered:


Face-centered:


End-centered:

Rhombohedral

Hexagonal

Triclinic

currently, images are from http://hyperphysics.phy-astr.gsu.edu/hbase/solids/bravais.html, they will be replaced later with 3D images.
