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adjoint eigenfunctions, 67, 167, 191

amplitude-expansions, high-order, 72, 196,
212-26

averaged-Lagrangian formulation, 17,
90-1, 98-9, 126-7

Biicklund transformation, 146-50
baroclinic waves, 159, 184-7, 272
Bénard convection, 48, 65, 120, 207-8,
229-30, 252, 257-72
Benjamin-Feir instability, 74, 2026,
217-18, 243-5
bifurcation of eigenvalues, 37, 46-50
of equilibrium solutions, 71, 155-6, 161,
230, 249-52, 264
of periodic orbits, 154-5, 208, 265-6,
288
Blasius boundary layer, 24, 46, 54-9, 61-2,
114-18, 162-9, 197-8, 223, 273-7
boundaries, effect on stability of, 33-4,
37-41, 249-52, 264-8
boundary-layer flow, 63, 90, 115, 198, 227,
281
see also Blasius boundary layer
Boussinesq approximation, 6, 27, 100
Brunt-Viisild frequency, 28, 33, 100
Burger’s equation, 176, 212
‘bursting’ solutions, 130, 135-9, 144-5,
148, 204-6, 208-9, 285

capillary—gravity waves, 12-21, 82-4, 205,
212-14
resonance among, 123-9, 132-3, 177-9,
231-3
catastrophe theory, 252, 288
caustic formation, 61, 96-8, 282

centrifugal instability, see Rayleigh-Taylor

instability
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chaotic motion, 154-5, 208, 244, 253-7,
264-8, 280
conservation of energy, 130-2
of wave action, 98-104, 130-2, 235
of wave crests, 95
Coriolis force, 83, 107
critical layer, nonlinear, 189, 226-8
in stratified flow, 35-45
viscous, 19, 23-7, 76-81, 161, 168, 189

Davey-Stewartson equations, 174, 179,
182, 199-200, 204-6, 210
diffusive effects, double—, 48, 266
solutal, 44
thermal, 44
viscous, 19-21, 24, 44, 81-2, 89, 104-5,
227
doubly-periodic flows, 253~7, 265-6
drift velocity, Eulerian, 81-7, 105-13
Lagrangian, 84, 105-12, 213
Stokes, 84, 105-12, 118-22

edge waves, 97
eigenvalue spectrum, inverse-scattering,
140-6
spatial, 58-9
temporal, 35, 48, 51-8, 67
Ekman boundary layer, 63
energy of waves, 17-21, 28, 31-3, 42,
95-102, 236
flux of, 31-3, 414
exchange of mode-identity, 15, 18, 46-50
experimznts: Bénard convection, 25868
boun lary-layer flows, 24, 59, 61-2,
16 -6, 273-5, 281, 283-7
char nel flows, 25, 1626, 197, 223-5,
2 3, 281, 283-5
ela: .ic structures, 157
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(continued)
flow down incline, 60
internal waves, 133-6, 156-9
plasma waves, 136
shear layers, jets and wakes, 166, 225-6
surface and interfacial waves, 79, 84,
132, 135, 156-7, 180-1, 2014, 211,
213-14, 218-19, 236-7
Taylor-Couette flow, 230, 247-57
wind-generated waves, 26-7, 133
‘explosive’ resonance, 130, 135-9, 144-5,
148, 153, 160, 171

Fermi~Pasta-Ulam recurrence, 203, 244
frequency mismatch, 136, 160, 217, 234-6,
242, 276
spectra, 165, 236-7, 253-7, 265-7

generalized Lagrangian-mean formulation
105-13
Ginzburg-Landau equation, 207
gravity waves, continuous spectrum of,
231, 236-42, 244
damping of, see viscosity
in inhomogeneous media, 90-103
instability of, 202-8, 213-19, 236-7, 242
internal, 2745, 68, 98, 124-5, 133-5,
179
mean flows driven by, 79-84, 90-4,
100-10
resonance among, 123-5, 133-5, 23144
surface and interfacial, 10-19, 25-6, 68,
73, 90-100, 109-10, 123, 176-82,
180-2, 209-19, 231-44
group velocity, 13, 28, 42, 60, 74, 87, 96,
124, 144, 189

Helmholtz flow, stratified, 29, 34, 102-4,
182-3

Helmholtz instability, 12, 64

heuristic derivation of evolution equations,
50, 63, 128-9, 172-6

Howard's semicircle theorem, 113

inflexion-point criterion, 112
inhomogeneous media, waves in, 49-51,
95-8, 147, 198, 200
see also non-parallel flow
instability, baroclinic, 159, 184-7, 272
convective, 258-72
see also Bénard
due to double diffusion, 48, 266
due to mode coupling, 15-19, 45-9
due to repeated reflections, 34
due to resonant over-reflection, 30, 44
due to *stable’ density, 17
due to three-wave resonance, 1334

Eckhaus, 207, 245, 259, 262
local secondary, 2826
longitudinal-vortex, 120-2
of gravity waves, 202-9, 215-19, 242
of Taylor vortices, 244-57
parametric, 131-3, 242, 273-4, 277
radiative, 33
reactive, 20
resistive, 20, 45, 48
sideband, 202-8, 237, 244-5, 262
subcritical, 25, 71, 193-6, 220-6, 251
Taylor-Gortler, 122
see also Benjamin-Feir, Bénard,
Helmhoitz, Kelvin-Helmholtz,
Rayleigh-Taylor, shear-flow
internal waves, see gravity waves.
inverse-scattering, method of, 132, 13947,
150-1, 180, 184, 200, 205, 207, 209

Jacobi elliptic function solutions, 129-31,
138-9, 160, 186, 236

Kelvin ‘cat's eyes’, 111, 227
Kelvin-Helmholtz flow, 10-19, 130, 174,
177-80, 213, 215, 233
stratified, 33
three-layer, 14, 18, 130
Kelvin-Helmbholtz instability, 10-19, 25,
31-3, 35, 39, 45, 102, 121, 172, 180,
283, 285
Klein—-Gordon equation, 63, 131, 175
Korteweg-de Vries equation, 144, 176,
209-12

Landau constant, 70-2, 173, 188, 192-9,
230, 276

Landau (or Landau~Stuart) equation,
70-2, 161, 173, 228, 245

Langmuir circulations, 118-22

Laplace’s equation, 8, 66, 234

localized disturbances, linear evolution of,
59-64

longitudinal vortices, wave-induced,
113-22, 199, 275, 285

Lorenz equations, 185, 257

‘lump’ solutions for three-wave resonance,
149-50, 152, 171

Manley-Rowe relations, 130, 136

mean flow, wave-induced, 69-70, 74-122,
177, 191

spatially-periodic, 113-22, 199

mode conversion in inhomogeneous media,
49-51

mode-coupling, linear, 15-19, 27, 45-51

model dispersion relations, 37-8, 45-9

momentum, of wave motion, 83, 934
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Navier-Stokes equations, 6, 66, 169
numerical solutions of, 220-6, 279-81,
288
negative-energy waves, 18-21, 32, 42, 130
non-parallel flow, 24, 57, 198, 278

Orr-Sommerfeld equation, 21-2, 44, 48,
51-9, 75-81, 114, 166, 191, 223
adjoint, 67, 167, 191
modified, 167
over-reflection, 304, 40, 1024
resonant, 30, 32, 36, 44, 102, 142, 182

peak-valley structure, 114-18, 162-5, 275

phase-locking, 115, 171, 265, 274, 277,
282-3

plane Couette flow, 25, 46, 57, 196, 221,
280

plane Poiseuille flow, 7, 25, 46, 57-9, 61,
80-1, 87-90, 162, 165, 190-7, 219-26,
273-81

Poiseuille pipe flow, 25, 46, 196, 228, 280

Prandtl number, 7, 258

pseudoenergy, 108-13

pseudomomentum, 105-13, 119-20

pump-wave approximation, 131, 135, 141,
171

radiation stress, 93-8, 109
Rayleigh number, 258
Rayleigh’s equation, 22, 48, 76-8
Rayleigh-Taylor instability, 12, 65, 120
see also Taylor-Couette flow
ray theory, 42, 61, 96, 100
reflection, coefficient of, 30, 54, 135, 229
over-, 30-3, 40~1, 44, 102-4, 142, 182
partial, 30, 40, 43, 135, 229
refraction, 96-8
resonance, explosive, 130, 135-9, 144-5,
148
five-wave, 215-19, 2434
four-wave, 724, 23149, 275-81
high-order, 215-19
linear (direct), 15-18, 27, 45-51, 57, 64,
278
long-wave short-wave, 98, 124, 135,
150-1, 179-82, 282
multiple-triad, 135, 157-9, 187, 274
second- and sub-harmonic, 74, 128,
132-3, 161-70, 177, 179, 211, 273-5
sideband-, 74, 179, 202-3, 237, 244-5,
262
soliton-, 1424, 210
three-wave, 724, 114, 123-71, 240,
268-75
third-harmonic, 177
within wave spectrum, 23744

Index 321

Reynolds number, 7, 22, 245
critical, 25, 71, 190, 220, 277
wave-, 82
Reynolds stress, 23, 41, 76, 83, 89, 189,
226-7
Richardson number, 35, 41
Rossby waves, 68, 228

saddle-point method, 61-4
salesmanship, 287
Schrédinger equation, nonlinear, 72, 144,
173-5, 180, 182, 192, 199-209, 215,
242, 262
second-harmonic flow, 69-70, 75, 113
shear-flow instability, 1049, 75-81, 87-90,
111-13, 161-70, 188-99, 219-29,
272-81
shear-layer, hyperbolic tangent, 23, 189,
197, 228
stratified, 35-45, 197
sine—-Gordon equation, 185
soliton interactions, 142-7, 210, 288
solutions, 146, 151, 184, 200-1, 204-7
splitting of wave packets, 61-3
Squire modes, 57, 274
Stokes drift, 84, 105-12, 118-22
strange attractor, 154-5, 185, 257, 266, 288
surface contamination, effect on water
waves, 27, 82
surface tension, 9, 27, 82, 259, 272
see also capillary-gravity waves
swimming of wavy sheet, 84-7

Taylor-Couette flow, 12, 65, 120, 207-8,
229-30, 24458, 262

Taylor—Goldstein equation, 28, 35, 39, 44

Taylor number, 245

telegraph equation, 63, 131, 171

thermal convection, see Bénard convection

thermocline, 121, 124, 283

threshold amplitude, 71, 193-7, 219-25,
27

Tollmien-Schlichting waves, 21-5, 27,
51-62, 75-81, 87-90, 161-70, 219-26,
272-81, 283-7

transmission coefficient, 30, 50, 229

trapped waves, 34, 40, 42, 97, 282

turbulence, 72, 256-7, 281, 286-8

transition to, 25, 72, 209, 257, 281-8

variational principle, 91, 99, 125-9, 169,
238-40
viscosity, damping due to, 19-20, 27, 82,
104, 151-76, 185-6, 202, 207, 236
destablizing réle of, 19-21, 24, 45,
104-5
temperature-dependent, 269
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vortex-sheet profiles, 10-21, 29-34, 58,
102-4, 130, 182-3

wall layer, viscous, 23-7, 76-81
wave action, 33, 98102, 108-10, 130, 138,
235
breaking, 213, 217-19, 282
focusing, 204-6, 208-9, 285
generation by wind, 25-7, 133, 237, 283

Weber’s equation, 50

Whitham's method, 17, 51, 90-1, 98-9,
126-7, 177, 202, 285

Wilton's ripples, 128, 177

windrows, 121

Zakharov equation, 208, 218, 237-44, 272
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