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Figure 5 A fivefold axis of symmetry can-
not exist in a periodic lattice because it is
not possible to fill the area of a plane with
a coonected array of pentagons. We can,
however, fill all the area of a plane with just
two distinet designs of “tiles” or elementary
polygons.
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Note: A bcc lattice is a simple lattice.
But we can also treat it as a cubic lattice with a 2-point basis!

One possible
choice of primitive
vectors

2
a, _%(—£+)‘z+:),
s =%( i—y+3)

(to take advantage of the cubic symmetry.)



WS AN 1
M e EUN 12

—a
—_—a
|
—_—a
_a

1,037 )5 (face-centered cubic, fcc)




One possible
choice of primitive
vectors

lattice

constant | | .
| 02—5(y+:),
\ o = a 2, 5
_‘f;ér;: a; = 5(" +%)

A primitive unit cell
a conventional unit cell

A fcc lattice is also a simple lattice, but we can
treat it as a cubic lattice with a 4 point basis.
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Bravais Parameters Volume Base Face
lattice centered (1) | centered (C) | centered (F)
ay #ay # ay
Triclinic g2 # 3 # Q)
ay #az # a3
aza = az; = N°
Monoclinie ayy # 90°
ay Fay#ay
Orthorhombic | a1z = aza = aa = N°
ay =ay # as
Tetragonal Q2 = Qpz = az = H0°
) =ay =ay v
Trigonal ayy = aza = aa < 120°
Ay =az; =y
(Cubic ajr = aa = agy = N°
ay = az # as
= 1200
Hexagonal a3 = azp = N°

Table 1.1: Bravais lattices in three-dimensions.
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Some lattice planes (shaded) in a simple cubic Bravais lattice; (a) and (b)
show two different ways of representing the lattice as a family of lattice planes.

TR L7 RFER AN T ) _ BB R EEETHR,  LAsheroft p90




Atomic termination determines emergent phenomena
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(100) interface Polar Catastrophe model
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Schematic illustrations of lattice planes
Lines in two dimensional crystals

Low index plane : more dense and more widely spaced

High index plane : Less dense and more closely spaced



