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Powder cell

https://www.ccdc.cam.ac.uk/Community/csd-community/freemercury/

Free Mercury

Standard data file: *.cif

Cambridge Structural Database (CSD)
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fcc

Al, Cu, 
Ni, Sr, 
Rh, Pd, 
Ag, Ce, 
Tb, Ir, 
Pt, Au, 
Pb, Th 

Primitive Vectors: 

Basis Vector: 
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Close packing 

HCP FCC

HCP = Hexagonal close pack
Hexagonal Bravais lattice with two atoms in the basis.



bcc

W 
Na 
K 
V 
Cr
Fe 
Rb
Nb
Mo 
Cs 
Ba 
Eu
Ta 

Primitive Vectors: 
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hcp

Mg, Be, 
Sc, Ti, 
Co, Zn, 
Y, Zr, Tc, 
Ru, Cd, 
Gd, Tb, 
Dy, Ho, 
Er, Tm, 
Lu, Hf, 
Re, Os, 
Tl 

Space group 194

Hexagonal Bravais lattice
Basis vectors: 
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Hexagonal unit cell
Crystallographic unit cell



Inequivalent atoms in the unit cell

An element can have two distinct positions

Diamond conventional unit cell



Space group: 227
point group: m3m

Basis:

Primitive lattice vectors:

Diamond



graphite

Polytypes of carbon
graphite (hexagonal)
graphene
carbon nanotubes
diamond
rhobohedral graphite
hexagonal diamond

Space group 194

4 inequivalent C 
atoms in the 
primitive unit cell



Silicon



Silicon surfaces

(Source: Sandia 
Nat.Labs.)
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CsCl

Number 221



NaCl

Number 225



SrTiO3
LiNbO3
BaTiO3
PbxZr1-xTiO3

Number 221

perovskite



YBa2Cu3O7

Number 47



zincblende

ZnS
GaAs
InP

space group  216
F43m



ZnS
ZnO
CdS
CdSe
GaN
AlN

Number 186

There are 2 polytypes of ZnS: zincblende and wurtzite

wurtzite



atomic packing density

fcc, hcp = 0.74 
random close pack = 0.64
simple cubic = 0.52
diamond = 0.34
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Coordination number

Number of nearest neighbors an atom has in a crystal

sc 6

bcc 8 fcc 12

Graphene 3 diamond 4

hcp 12





Periodic functions 

Use a Fourier series to describe periodic functions



Expanding a 1-d function in a Fourier series

Any periodic function can be represented as a Fourier series.
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Expanding a 1-d function in a Fourier series

Any periodic function can be represented as a Fourier series.
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