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NaCl Structure
• Most alkali halides (group 1)
• Most oxides alkaline earths  (group 2)
• Many nitrides, carbides, hydrides 

(e.g. ZrN, TiC, NaH)

http://www.phys.psu.edu/~ralbert/phys412/chapter1.pdf

FeS2 - pyrite

• Fe atoms 
occupy FCC 
sites

• 2 S atoms 
within cubic 
unit cell
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http://www.phys.psu.edu/~ralbert/phys412/chapter1.pdf

Note also ZnS (zinc blende) structure!
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Zinc Sulfide (ZnS) Structure

• Mineral: sphalerite (zinc 
blende); chief ore of Zn

• Zn in FCC configuration 
with S tetrahedron 
within, S atoms at      
(1/4, 1/41/4), (3/4, 3/4,1/4), 
(1/4,3/4,3/4), & (3/4,1/4,3/4)

Ex: Cu(F,Cl,Br,I), AgI, Zn(S,Se,Te), 
Ga(P,As), Hg(S,Se,Te)

Fluorite (CaF2) Structure

• FCC Ca2+ with F- in all 
“tetrahedral holes”

• 4CaF2 in unit cell

• Fluorides of large divalent cations,           
chlorides of Sr, Ba
• Oxides of large quadrivalent cations 
(Zr, Hf, Ce, Th, U)
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Unit Cells
• Unit cells are volumes that fill up space 

completely, no overlap

• A primitive unit cell contains exactly one Bravais 
lattice point; atoms in it can be used as basis to 
construct Xtal

• A unit cell can contain more than one lattice 
point;  a conventional unit cell has been selected 
for each Bravais lattice

The Wigner-Seitz Cell

• Select a lattice point and draw 
construction lines to the nearest 
neighboring points. 

• Draw lines that perpendicularly 
bisect the construction lines 

• The smallest enclosed area 
represents the Wigner-Seitz cell. 
Here shown in orange.
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Wigner-Seitz cells

BCC FCC

FCC

rhombic dodecahedron

Wigner-Seitz cells
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BCC Structure
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FCC Structure

• Again, write down the 
primitive lattice vectors in 
terms of the Cartesian unit 
vectors!

• Indicate the positions of the 
red and blue atoms using 
this basis set.
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Directions, Planes, & Miller Indices
• Directions can be given by vectors in terms of the basis 

vectors [xyz]

• Perpendicular to these vectors are planes that are 
described by Miller indices (xyz)

• EX: Miller 
indices for 
simple cubic 
symmetry


