
Index

Λ-effect 60, 64, 163
Λ-tensor 60
Ω × J -effect 130
Ω-quenching 119
α-effect 111, 117, 125
α-quenching 158, 160
α-tensor 112
αΩ-shell dynamo 142, 143
α2-dynamo 110, 137
β-viscosity 173
η-quenching 133
τ -approximation 67, 73, 115, 125, 130
14C abundances 97
10-cm radio flux 105
2D turbulence 132
53 Cam. 195
61 Cyg A 101

AB Dor 56
accretion disks 180, 184
accretion rates 212
active longitude 104
activity cycle 163
advection velocity 239
advection-dominated dynamo 149
age of the inner core 7
agglomeration 174
Alfvén points 210
Alfvén speed 8
Alfvén velocity 113
Alfvén waves 30, 31
ambipolar diffusion 169, 226
Andromeda nebula 221
anelastic approximation 8, 45, 82
anelastic equations 7
angular momentum 11, 62, 173
angular momentum loss 109

angular momentum transport in convection
zones 57

anticorrelation 152
antiphase relation 97
antispiral theorem 250
Ap stars 195
ASS 218
asteroseismology 47

barocline 59
battery effect 227
Be data 99
bifurcation 159
bisymmetric spiral structure 215
boundary conditions 144
Boussinesq approximation 8, 45, 180
Boussinesq equations 7, 10
BP Tau 194
Brandenburg’s law 128
Brandt profile 237
bright coronal points 54
Brunt–Väisälä frequency 178
BSS 220
bulge 231, 256
butterfly diagram 55, 95, 150

Ca-emission 101
CaII observations 56
Cartesian box 70, 120
cataclysmic variables 212
catastrophic quenching 125
centrifugal force 58, 64
chaos 96, 157
chromosphere 105, 135
climate research 108
clockwise streaming 58
CMB see core-mantle boundary
collapse 171
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collimation 211
Coma 227
compositional buoyancy 18
compositional convection 8
compositional effects 9, 10
compressible convection 88
conducting walls 289
conservative forces 178
convection zone 47, 53, 120
core convection 7
core-mantle boundary 3, 9, 37, 39, 45
Coriolis force 9, 10, 12, 85
Coriolis number 60
corona 105, 212
corotation radius 213
correlation tensor 129
cosmic rays 230
cosmological fields 262
counterclockwise flow patterns 58
Cowling’s theorem 46, 160, 191
cross-correlation 54, 55, 172
crossover 191
CTTS 194, 209
cubic quenching 132
current helicity 125
current sheet 274
current sheets 277
cycle amplitude 100
cycle length 99
cycle period 148

dark matter halo 256
density spectrum 243
density stratification 269
density wave theory 242
diamagnetic advection 260
diamagnetic pumping 114, 228
diamagnetism 135
differential rotation 11, 33, 37, 41, 46, 201,

272
diffusion anisotropy 136
dispersion relation 135
DIV-CURL correlation 83
Doppler imaging 56, 194
Doppler tomography 101
double-Fourier method 65
downdraft 86
dragging 210
drift velocity 247

dust 174
dust growth 174
dust subdisk 174
dynamo catastrophe 17, 20, 28, 42
dynamo number 137

Earth’s temperature 109
eclipse times 109
Eddington–Sweet 91
eddy viscosity 57, 62, 191
eddy-heat flux 76
eddy-heat transport 76
Effelsberg 100-m telescope 222
eigenmodes 106
EK Dra 101
Ekman layer 24, 33
Ekman number 10, 12, 38, 40, 43
Ekman regime 26
Ekman state 22, 24, 26–28
electromotive force 111, 153
electron gas 184
ellipsoid-model 236
Elsasser number 10, 16, 33, 41–43, 45, 46,

164
EMF see electromotive force
energy equation 11, 41
energy equipartition 218
energy release 259
enthalpy 75
entropy 75, 133, 175, 212
equator-pole difference 48
equatorial acceleration 48
equipartition field strength 218
equipartition value 147, 252
excursions 6, 17, 36, 41

Faraday rotation 226
filling factors 194, 260
finite conductivity of the inner core 36, 37
finitely conducting inner core 38
FK Com 104
flat activity 101
flip-flop 104
flocculent galaxy 215, 220
flux limiter 85
flux loss 162
flux tubes 148
flux-tube dynamics 96
Fourier modes 179
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Fourier spectrum 198, 263
Fourier transforms 65
Fourier–Bessel transform 243
frequency redshift 107

Gailitis model 200
galactic disk 258
galactic rotation 233
galactic rotation law 237
galactic wind 223
geomagnetic jerks 6, 29, 36
geostrophic contours 19–21, 32
geostrophic flow 20, 23–26, 28, 41
giants 103
global warming 109
Goldreich–Schubert–Fricke criterion 180
grand minimum 98
granulation 116
gravitational instability 174, 250
gravitational potential 59
growth rate 187, 250, 296

Hale’s law 146
Hall effect 112, 184, 269, 271, 279, 284, 292
Hall parameter 267, 285
Hartmann number 12, 16, 188, 284
HD 10476 55
HD 114710 55
heat flux 277
helicity 81

proxy 83
helioseismology 89
hemispherical dynamos 46
HH 30 209
high redshift objects 226
high-conductivity limit 124, 132
HK Lac 102
horizontal Reynolds stress 53
horizontal turbulence 94
hot spots 194
hyperviscosities 38

ice cores 108
ideal MHD 182
inertial oscillations 30, 32
inner core 6, 32
insulating walls 289
interarm region 257
interface dynamo 132, 151

intergalactic medium 227
interstellar gas 215
interstellar medium 259
interstellar turbulence 218, 232, 261
intracluster medium 227
inviscid limit 73
isotropic turbulence 72

Jeans instability 174
jet launching 207
Jupiter 171

Karlsruhe dynamo 138
Keplerian disk 171
Keplerian flows 174
kinetic energy 11
kinetic helicity 111, 125, 128
Kolmogorov cascade 267
Kolmogorov spectrum 157

laboratory 283
Large Magellanic Cloud 230
latitudinal shear 93
Li depletion 90
Li problem 89
liquid metal 286
local spectrum 66
Lorentz force 9, 28, 34, 57, 93, 158, 251
Lorentz torque 19, 28, 29
LQ Hya 57, 104
LQ Lup 57
Lundquist number 227, 262, 287

M 31 221, 236
M 81 220
MAG-modes 135
magnetars 265
magnetic buoyancy 86, 128, 162, 181
magnetic diffusivity 218
magnetic diffusivity tensor 129
magnetic energy 11, 26, 269
magnetic field 103
magnetic flux 215
magnetic polarity 82
magnetic Prandtl number 92, 188, 190, 261,

282
magnetic reversal 96
magnetic Reynolds number 9
magnetic shear instability 184
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magnetic torque 213
magnetic wind 19, 23–25
magnetoconvection 12, 45, 88, 124
magnetohydrostatic equilibrium 251
magnetorotational instability 178

in galaxies 261
magnetosphere 211
magnetostrophic balance 19, 33
Malkus-Proctor concept 160
mantle convection 6, 43
mass-to-flux ratio 169
Mathieu equation 245
Maunder minimum 50, 98, 108, 161
Maxwell stress 90, 204, 263
Maxwell tensor 189
mercury 282
meridional circulation 134, 200
meridional flow 52, 56, 80, 92, 101, 146, 149
mesogranulation 83
metallic hydrogen 45, 46
meteorites 193
MHD Høiland criteria 183
MHD Taylor–Couette experiments 282
MHD Taylor–Couette flow 175
microscale 252
microscopic diffusivities 91
microscopic viscosity 75
minimum solar nebula 250
mixing length 69, 79
modal expansion 181
molecular clouds 167, 215
momentum density 65
MRI see magnetorotational instability

N -body simulations 256
Navier-Stokes equation 67, 75
negative buoyancy 88, 186
networked explosions 256
NGC 4414 216
NGC 4631 215, 221
NGC 5775 215
NGC 6946 218
NIRVANA 85, 202
nonaxisymmetric magnetic modes 253
nonaxisymmetry of the α-effect 255
nonlocal relation 192
nonrotating turbulence 65
north-south asymmetry 99
northern cycles 100

oblate spheroids 232
oblique rotator 195
odd-even effect 99
Ohmic decay 90
one-armed spiral 246
one-point correlation tensor 60
Orion Nebula 194
Orion Nebula Cluster 167
overshoot dynamo 149
overshoot region 84, 114, 115, 121, 148
overstability 291

p-mode 74, 106
parity 164, 268

breaking 96
selection 151

Parker instability 207
pendulum 244
penetration depth 89
penetrative convection 87
perfect conductor 240
period modulation 109, 110
phase dilemma 97
pitch angles 218, 228, 234
plane-wave dynamo 155
planet formation 174
planetesimals 174
plumes 88
Poincaré theorem 178
Poisson equation 243
polar acceleration 59
polar branch 51
polar cap 91, 194
polar cell 152
polar spot 101
polar vortex 58
polytrope 126
Prandtl numbers 12, 18
primordial field 158
primordial origin 262
protogalactic cloud 227
protoplanetary disks 174, 295
protostars 170
protostellar disks 184
pseudoscalar 82
pseudotensors 111
pseudovacuum 137
pulsar 265, 276
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pumping effect 84
pumping velocity 88
PZ Tel 56

quadrupole moment 110
quality 97, 156
quasilinear approximation 65

radiative cooling 260
radiative envelopes 198
radiative interior 90
radio-polarization data 215
random α 152
Rayleigh criterion 174, 179, 282
Rayleigh line 283
Rayleigh number 10, 12, 87
Rayleigh–Benard convection 10, 12
Rayleigh–Benard problem 16
reflection point 106
relaxation time 184
remnant magnetization 193
resonant behavior 247
reversals 4, 5, 36, 38, 41, 158, 212
Reynolds equation 59
Reynolds number 64, 188
Reynolds stress 57, 61, 204, 263
Roberts number 10
ROSAT 194
ROSAT X-ray 101
Rossby number 10, 38
rotation of the inner core 37
rotational quenching 74
RS CVn binaries 56
RS CVn systems 101, 109
runaway collapse 17
runaway growth 16, 17

scale-ratio 65
Schwarzschild criterion 47, 76, 176
second-order correlation 65

approximation 111
secular variation 6
seed fields 227
self-gravity 167
shear-Hall instability 296
short-wave approximation 177
slab dynamos 235
slow magnetohydrodynamic waves 31
SN explosions 228, 258

SN-regulated ISM 260
SOCA see second-order correlation approxi-

mation
solar convection zone 95
solar dynamo 146
solar irradiance 104, 108
solar wind 90
solar-type star 79
Solberg–Høiland conditions 175
Solberg–Høiland criterion 176
sound speed 8, 126
sound waves 176
spectral tensor 117
SPH code 249
spherical harmonics 188
spin-down 90
spin-orbit coupling 109
spiral arm 218
spiral galaxy 246
spiral structure 243
spot umbra 134
SS Cyg 111
stability map 296
star formation 167, 212
star forming regions 223
star-disk interaction 196
starspots 102
Stefani–Gerbeth effect 141
stellar population 256
stellar radiative cores 187
stellar winds 47, 187, 261
Stewartson layer 33, 35
stream function 57
streamlines 57, 58
stress-strain relation 60
strong-field regime 16–18, 27, 42, 43, 45
subrotation 61
sunspot 3

decay 95, 133
groups 53, 93

superadiabatic temperature 75
superbubble 228, 256
supergranulation 48
superrotation 61
supersonic turbulence 242
swing excitation 245
synchrotron emission 221

T Tauri star V 410 Tau 194
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T Tauri systems 103
tachocline 89, 180
tangent cylinder 32, 35, 36, 39
Taurus cloud 167
Taylor constraint 18, 20, 21, 23–27, 29, 32,

34, 36, 45
Taylor number 59

puzzle 48, 60, 63, 75
Taylor regime 26
Taylor state 22, 24, 27, 28
Taylor vortex 291
Taylor–Couette flow 281
Taylor–Proudman structure 48
Taylor–Proudman theorem 14, 18, 33, 36, 58,

59
temperature excess 76
terrestrial temperature 109
thermal wind 19, 25, 59
thermodynamics 74
thermoelectric effect 265, 270, 276
tidal effects 44, 109
time series 152
Titius–Bode law 242
Toomre parameter 242
torsional oscillations 28, 51, 110, 160
torus 175
torus dynamo 236
trailing spirals 244, 250
transition region 101
tree rings 108
triplet 209
turbulence 11, 267
turbulence intensity 62
turbulence pressure 230, 253
turbulent buoyancy 114
turbulent magnetic Prandtl number 296

turbulent mixing 174
turnover radius 237
turnover time 79
two-armed spiral 246

undulatory instability 93
UZ Lib 55

Vela X-1 213
vertical shear 174, 180
virial theorem 169
viscosity quenching 73
viscosity tensor 60, 85
viscosity-α 128, 173
vorticity 188

Ward’s correlation 53
water experiments 298
weak-field regime 16–18, 27, 42, 43, 46
weight factor 118
white dwarfs 278
winds 210
WTTS 194

X-ray corona 105
X-ray emission 101
X-ray pulsars 213

YOHKOH 106
young galaxies 215

ZAMS 196
Zeeman effect 194
Zeeman splitting 168
ZEUS code 85
ZEUS-3D code 179
zonal components 61




