
CONTENTS

PREFACE•@úH

ONE• TECHNIQUES 

1:1•@ The development of the subject•@ 1

1:2•@ Dimensional analysis•@ 3

1:3•@ Vector analysis•@ 5 

1:4•@ Normal modes of oscillation and instability•@ 12

1:5•@ Variational methods and instability•@ 20

1:6•@ Linearizing an expression•@ 24

1:7•@ Tensors•@ 26 

Exercises I•@ 32 

TWO• FUNDAMENTAL IDEAS IN HYDRO

STATICS AND HYDRODYNAMICS 

2:1•@ Introduction•@ 39

2:2•@ The equations of inviscid hydrodynamics•@ 40 

2:3•@ Hydrostatics and the equilibrium of gases•@ 47 

2:4•@ Steady motion of incompressible inviscid 

liquids•@ 50

2:5•@ Viscous motion•@ 63 

2:6•@ Compressible fluids•@ 67 

2:7•@ Surface waves•@ 79

Special references for Chapter ‡U•@ 83

Exercises ‡U•@ 84



THREE• ELECTROMAGNETIC EFFECTS 

3:1•@ Maxwell's equations•@ 89

3:2•@ The Lorentz force and its transformations•@ 91

3:3•@ Ohm's Law•@ 95

3:4•@ The induction equation•@ 97 

3:5•@ The mechanical equations•@ 98 

3:6•@ The Poynting vector•@ 98

3:7•@ The boundary conditions•@ 103 

3:8•@ Simplification of the magnetohydrodynamic 

equations by dimensional analysis•@ 110

3:9•@ The motion of tubes of force in a perfectly 

conducting medium•@ 112

3:10•@ Dynamical principles•@ 115

Exercises ‡V•@ 115 

FOUR• MOTION OF A FLUID IN A 

UNIFORM MAGNETIC FIELD 

4:1•@ Alfven waves•@ 121 

4:2•@ Reflection and transmission of Alfven waves 

at a discontinuity in the density•@ 125

4:3•@ The acoustic and hydromagnetic modes of 

wave propagation in an infinitely conducting 

plasma•@ 127

4:4•@ Hydromagnetic oscillations•@ 130 

4:5•@ Fitting an external magnetic field•@ 133 

4:6•@ Dispersion of surface currents when there is a 

normal magnetic field•@ 136

4:7•@ Effects of finite conductivity on hydro

magnetic waves•@ 138

4:8•@ Hydromagnetic waves in a uniformly rotating 

liquid•@ 141

Exercises ‡W•@ 144

FIVE• STEADY STATES AND EQUILIBRIUM 

CONFIGURATIONS 

5:1•@ Magnetohydrostatic equilibrium•@ 148

5:2•@ Simple equilibrium states•@ 149 

5:3•@ A variational property of the magnetic field•@ 153

5:4•@ Similarities between magnetohydrostatic 

equilibria and hydrodynamic steady states•@ 155

5:5•@ Magnetohydrodynamic steady states of an 

inviscid infinitely conducting fluid•@ 158

5:6•@ Corpuscular flux problems•@ 159 

5:7•@ Laminar flow of a conducting viscous liquid 

between parallel walls with a transverse 

magnetic field•@ 166

Exercises V•@ 170

References for Chapters ‡V, ‡W and V•@ 174

INDEX•@ 179


