Subject Index

a

animal colors 108 ff.
anisotropy 66, 145

easy-plane 91

out-of-plane 91

anisotropy phase diagram 157
antiferroelectric structure 14
antiferromagnet 22
antiferromagnetic domain wall
aperiodic tilings  32ff.,, 38ff,, 78
— Amman-Beenker tiling 32ff.
— Anti-Penrose tiling 39, 54

— octagonal tiling 34, 39

— Penrose tiling 32, 39

— Tie-Navette 39

— Tiibingen triangle 39
Ar;_(N,), quantum crystals 65
arrays 3ff., 49, 80, 94, 136
artificial neural networks 92
axon 92

b

biological liquids 142, 182

— human saliva 182

— pancreatic liquid 182
biological membranes 148
bipartite lattices 68
birefringence see anisotropy
block copolymer systems 101ff.
Bose-Einstein condensate 60
Brownian rotation 105

bubbles 77f., 98

c

canted magnetization 161ff.
cellular automata network 93
checkerboard pattern 74
colloid crystals 55

colloidal systems 103 ff.

— planar colloidal crystals 103f.

configurational anisotropy 85
correlation length 27
Coulomb interaction 55
critical temperature 26

— Curie point 26

— Néel point 26
crystallographic directions 3

d

decagonal pattern 87

decagonal structure 51

demagnetizing energy 157, 169

demagnetizing tensor 155

density of states 25

diffusion 179

diffusion-limited aggregation (DLA) 177ff.

— binary DLA model 183

— magnetic DLA 183

dipolar interaction 12, 46{f., 74ff., 781f.,
1311f, 154

— dipolar field 48

— pure dipolar systems 48

dipolar lattice gas model 94 ff.

dipolar sums 168

dipole—dipole interaction 45, 138

dipole-octopole interaction 138

dipoles 12, 135

direct exchange interaction 115

director 147, 189

disclinations 148 ff.

dislocations 7

- bulk 2

- surface 2

DILA clusters 180

domain formation 14f.

domains

— ferroelectric 5, 11ff.

— ferromagnetic 5

— magnetic 11ff.
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dynamic self-organization 177ff.
dynamic wave patterns 184ff.

— Faraday waves 184

— quasiperiodic 185

— squares 184

— stripes 184

e

electron sea 193

electrophoresis 182

entropy 25, 39, 146

epitaxial films 4

exchange bias effect 126
exchange interaction 13, 74, 78ff.

f

ferroelectric crystal 5, 13f.
ferrofluids 6, 104 ff.

ferromagnets 5, 22

Fourier series 56

four-spin interaction 43

fractals 181

freezing transition 117
Frenkel-Kontorova model 7ff., 191
frustration 21ff., 44f.

— geometric 21

g
Gibbs energy 26

ground states 25, 29, 51
— degenerate 51

h

hard-core repulsion 146

Hausdorff dimension 181
Heisenberg antiferromagnet 36ff.
Heisenberg Hamiltonian 13
Heisenberg model 24

hexagonal lattice see triangular lattice
hierarchical magnetic ordering 91
honeycomb lattice 48, 80, 89
Hubbard model 43

]

incommensurate structures 5
indirect exchange 115
inverse micells 148

Ising model 23

Ising spins 24

— octagonal tiling 35
itinerant systems 42ff.

k
kagome lattice 31, 36ff., 46, 49, 81, 91
kinetic energy 54, 108

)

labyrinthine structure 77

Landau theory 27

Landau-Lifshitz—Gilbert torque
equation 187

Langmuir layers 6

Langmuir monolayers 98ff.

lattice 21

— hexagonal see triangular lattice

— honeycomb see honeycomb lattice

— kagome see kagome lattice

— soliton see soliton lattice

— square see square lattice

Lennard-Jones potential 99

liquid crystal phases 147ff.

— cholesteric 147

— nematic 147

— smectic 147

liquid crystalline displays 150

liquid crystals 6, 145, 153f., 189ff.

— lattice model 153f.

— lyotropic 146

local energy parameter 28

local frustration see local energy parameter

long-range interactions 45ff,, 73, 135
long-range order 29
Lyapunov function 186

m

magnetic anisotropy 154

magnetic holes 107f.

magnetic nanoplatelets 167

magnetization reversal 139ff.

Maier—Saupe potential 146

Maier—Saupe theory 146

measure of frustration, local energy
parameter 28f.

mesogens 146, 189

micelles 148

modulated phases 2, 98

modulated structures 4

Monte-Carlo simulation 27, 50ff., 83

multipolar interactions 56ff. , 641f.

— multipole expansion 57

multipole moments 56, 581f., 69, 100

— Cartesian coordinates 58

— cylindrical coordinates 62

— dipole moments 58

— dotriacontapolar patterns 67



— hexadecapoles 66

— octopole moments 59
octopoles 67
quadrupole moments 59
spherical coordinates 56

n

nanoarrays 136
nanomagnetic arrays 139ff.
nanomagnetic particles 61
nanoparticles 82ff., 86ff.
Néel rotation 105

Néel structure 36, 90
neocortex 93
neural networks
neurons 92
non-collinear magnetism 119
non-collinear structure 42

921t.

[

octopolar interactions
onion state 62
order parameter 26
order-by-disorder 48
ortho-hydrogen adsorbates 65

136ff.

p

pattern recognition 94

Penrose tiling 52

perpendicular magnetic anisotropy 157
perturbation theory 43

phase transitions 26ff.

pinwheel 65

planar rotator 24

point charges 54

polarization 13

PTCDA molecules 66

q
quadrupoles 135

quantum mirages 192ff.
quasicrystals 32, 38, 51, 78, 86, 91
quasiferromagnetic decagonal structure 87

r
random walk model 179
reconstructions 3, 157

residual entropy see zero point entropy

rotating magnetic field 189ff.

row-wise pattern 120

Ruderman-—Kittel-Kasuya—Ypsida (RKKY)
interaction 117

Subject Index

s

scaling theory 76f.

self-assembly 95

self-competition 21ff., 29ff.

self-organization 1, 21, 98ff., 101ff.

shape anisotropy 48, 155f.,167

short-range interactions 23, 29ff., 73

short-range repulsive interactions 133f.

sine-Gordon equation 9, 191

soliton lattice 191

solitons 8, 10, 190

— anti-kink 10f.

- kink 10f.

specific heat 27

spherical harmonics

— normalized 57

- simple 57

spin glass 23, 117ff.

spin ice 36, 49

spin reorientation transition (SRT)
169f.

— size-driven 167

— temperature-dependent 159

— thickness-dependent 159

spin spiral 119, 131ff.

spin waves 186ff.

spontaneous magnetization 13

square lattice 47, 66, 80, 88, 124ff., 136

stability 51

state of coexisting phases

statistical models 23ff.

— Heisenberg 23

- Ising 23

- XY 23

stress

— compressive 95

— tensile 95

stripe pattern 75, 101

stripes 94, 97, 98, 133

structure factor 134

substrate potential 8

super-exchange 115

- o-bonding 116

surface charges 12

surface physics 2

surface states 192

— Shockey state 192

— Tamm states 192

surface tension 2

surfactants 148

susceptibility 27

Swift-Hohenberg equation 186

synapse 92

56f.

1591t

164f.
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t v
texture 148ff. van der Waals force 99, 104
— schlieren texture 150 vicinal surfaces 3
— myelin texture 150 vortex 49, 82, 94
— focal conic texture 152
thermoremanent magnetization 118 w
Tie-Navette tilings 54 Wigner crystal 108
triangular lattice  30f., 36ft., 46, 49, 65, 89
twisted phase 160ff. X
two-dimensional electron gas 53, 108, XY-model 24
192 ff.
two-dimensional electron Wigner z
crystal - 53ff. zero-point entropy 31
u

ultrathin magnetic films 154f.



