Outiine for the First Half-Semester

u(r)
Bonding in Solids ‘ '

Static Structure of Crystals ‘

Dynamic Structure of Crystals
Mechanical Properties
Electrons in Solids
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Periodic Table of the Elements ":‘E‘

asiest to model/study:
T ranslatlonal |nvar|ance a crystal appears
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Lattices

1agine space divided up by 3 sets of parallel equall
ced planes:

(in 2-dimensions [2D] here)

can see that we
n choose any

for the lattice

lattice points




rystalline Solids

asiest to model/study:

ranslational invariance: a crystal appears
ntical when viewed from all the positions giv:

rystalline Solids
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Unit CeII

Jnit cells are volumes that fill up space
ompletely, no overlap

primitive unit cell contains exactly one Brav:
e point; atoms in it can be used as basi

can contain more than on
'nal unit ceII has

-
Primitive umnit cell Conventional unit cell

rystalline Solids

xample:
2D oblique lattice:

is vectors are not necessarily orthogonal
ectors are not unique!

Lattice point e o o = = = = =
- ® ® / - A 6 *® ® e e ----. -
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R SRR - __, - o {:
- - - - - - hl C / 4
Two dimensional representation of 'IWo dimensional representation of a single
a single crystal lattice crystal lattice with various possible unit cells
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The five possible 2D crystal lattices

Iz = |a4, o 90° la] # [a4, w = 90° |2y # Iaj, p=90°

oblique rectangular centered rectangular

© 0 ©o

I3 = la), o = 120° 2y = [ad, = 90°
hexagonal square

: 2D close packing of spheres
What is the lattice corresponding to this arrangement?
- What symmetries does the lattice have?
at axes can be defined for this lattice?
e the primitive axes? What is the unit cell?

spheres (circles, really! It's 2D!) are
2 fractions inside the cell.)
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- Example: 2D close packing of spheres

Spheres inside the cell: 1/6+2/6+1/6+2/6=1.

O O

Fig. 1-22. Two-dimensional crystal for Problem 1-14.

Fig. 1-23. Two-dimensional crystal for Problem 1-15.
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Stacking hexagonal 2D layers to make
close packed 3D crystals

Stacking hexagonal 2D layers to make
close packed 3D crystals
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Stacking hexagonal 2D layers to make
close packed 3D crystals

Stacking hexagonal 2D layers to make
close packed 3D crystals




Stacking hexagonal 2D layers to make
close packed 3D crystals

Stacking hexagonal 2D layers to make
close packed 3D crystals

V0000
700070 !
A

0000

2/8/2019

10



2/8/2019

 hexagonal close packed (HCP) structure

Stacking hexagonal 2D layers to make
close packed 3D crystals
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face centered cubic (FCC) structure

« Stacking
sequence: _
ABCABCABC

 FCC Bravais
lattice with ba:
of one ato

Note spheres in
a line parallel to
[110] direction in
cube

Atomium in Brussels, Belgium
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Cubic lattices

BCC

(a) Simple cubic (b) Body-centered cubic (c) Face-centered cubic

Cs/< Il |

P\.m.nt lonic Character of a Slnﬂn Chemical Bond
'II'I[![ IIIIIIIII | = 7 R P ) R ) ) R | dadd

L I =T Ta IR W IR = IRl 0s = I Ir -]

) ot st () i bty ot () e
[y [ty (O PSRy —

2/8/2019

13



