
Contents

1 Abstract 7

2 The Cahn-Hilliard equation with noise 9
2.1 The deterministic Cahn-Hilliard equation as a model for

spinodal decomposition ........................................................... 9
2.2 The Cahn-Hilliard equation as a gradient flow ......................11
2.3 An overview over existing literature .....................................  14
2.4 The Cahn-Hilliard-Cook equation...........................................  16

2.4.1 Linear D ynam ics........................................................... 16
2.4.2 Pattern A n a ly sis ........................................................... 19

3 An intuitive approach to the L°° norm of random fourier sums 23
3.1 Boundary Behavior and Sign Forcing.........................................28

3.1.1 Random Fourier Cosine Sums with Forced Signs . . 28
3.1.2 The Role of the Left Endpoint of the Domain . . . .  38
3.1.3 The Behavior at the Remaining P o in ts ......................... 41

3.2 Modeling Extreme V a lu e s ........................................................... 43
3.2.1 The Typical Oscillation M agnitude................................43
3.2.2 A Model for the Magnitude of Extreme Values . . .  49
3.2.3 Growth Rate of the Maximum N o rm ............................. 52
3.2.4 Generalization to Higher Dimensions.............................60

4 Pattern size analysis 65
4.1 Ergodic T h eo ry ..............................................................................65
4.2 Some results about averages........................................................ 70

4.2.1 Weighted averages in one d im ension .............................71

http://d-nb.info/1120034051


Contents

4.2.2 ^-dependent coefficients in one d im en sio n .....................74
4.2.3 ^-dependent non-multiplicative coefficients in 2d . . 77

4.3 Weighted averages on arbitrary dom ains...................................86
4.4 Counting zeros of random su m s .................................................. 95
4.5 Random cosine sums model for Cahn-H illiard......................... 98
4.6 Specific Fourier dom ains............................................................. 106

4.6.1 Cahn-Hilliard-like d o m a in ............................................. 106
4.6.2 Other d o m a in s ................................................................ 107
4.6.3 A more realistic model for Cahn-Hilliard-like spin-

odal decomposition..........................................................113
4.7 Numerical Sim ulations................................................................ 116

4.7.1 The Edelman density ....................................................116
4.7.2 The connection of number of zeros and nodal do­

main s i z e ......................................................................... 119
4.8 Sloped l in e s ...................................................................................120
4.9 Extensions and generalizations.................................................126

5 Code 131
5.1 Spectral Galerkin m ethods..........................................................131
5.2 Application of the Galerkin method on the CHC equation . 133
5.3 Documentation of the Matlab c o d e .......................................... 135

Bibliography 139

Acknowledgments 145


