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1 History of Glass

Encyclopedia, 10.1 - 10.10





2 Hard-Sphere Percus-Yevick Theory for S(q) and g(r)

Schirmacher, 2.8

X-ray image



S(q) = Intensity from the middle outwards g(r)

S(q) = X-Ray- and neutron-scattering structure factor [1, 2]

S(q) = 1 + ρ0
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Here ρ0 = N/V is the number density of the particles.

The radial distribution function g(r) gives the
statistics of distances r between the molecules



Direct Correlation function c(r) (Ornstein, Zernike [2])

h(r) = g(r)− 1 = c(r) + ρ0
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Percus-Yevick’s [3] Closure relation in terms of the interatomic potential ϕ(r)

c(r) = g(r)
[
1− eβϕ(r)

]
(3)

Equations (1) and (2) constitute a set of integral equations

Hard-sphere (HS) potential

ϕHS(r) =

{
∞ r < d

0 r > d ,
(4)

where d is the hard-sphere diameter. In this case the PY integral equation
has been solved exactly by M. S. Wertheim [5] and E. Thiele [4] in 1963.

The solution is given in terms of the packing fraction

η =
volume filled with spheres

total volume
=

π

6
d3ρ0 (5)

and the dimensionless variable x = r/d

c(r) =


λ1 − 6ηλ2x+ 1

2ηλ1x
3 x < 1

0 x > 1 ,
(6)

with

λ1 = (1 + 2η)2/(1− η)4 (7a)

λ2 = (1 +
1

2
η)2/(1− η)4 (7b)



Hard-sphere Percus-Yevick structure factors S(q) and pair correlation functions g(r) for different
packing fractions η
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3 Structure of polymers

Schirmacher 4.3, 6.1
Polymer structure as a random walk:

1. Characterize the statistics of a random walk

2. Relation with a diffusion process

3. Derive thermodynamics of the polymer from the random walk statistics



4 Color of glass

Encyclopedia, 6.2



5 Glass fabrication

Encyclopedia, 1.1 - 1.7







6 Mechanical Properties

Encyclopedia, 3.11, 3.12



7 Optical Properties

Encyclopedia, 6.1, 6.4



8 Transition state theory for activated processes

Atkins, Topic 18 C



9 Coherent-Potential Approximation

Schirmacher, 4.4

Random walk with fluctuating walk rates Wij:

1. Derivation on a cubic lattice

2. Modification for a topological disordered system

3. calculating the AC conductivity



10 Displays and organic light-emitting diodes

Encyclopedia, 6.10



11 Amorphous Ice

Encyclopedia, 3.14


