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a Centauri, 59, 65, 76, see alse binary stars
o Cen B, 65, 108
Proxima Centauri, 49, 77

a Tau, 71

f, see plasma p

f CMa, 68

p Pictoris, 116

£ CMa, 68

ik Cet, 49

& Boo Binary, 76. see also binary stars
E Boo A, 76,77
£ Boo B. 76

n! UMa, 74,75, 77

36 Oph, 57

AB Doradus, 83
ablation, 183, see also meteoroid ablation
Active Galactic Nuclei (AGN), 292
active regions, see Sun, active regions
active stars, 49
adaptive optics, 117
adiabatic condition, see magnetohydrodynamics
adiabatic invariants, 278
first, 272, see also magnetic moment
second, 272, see also bounce motion
third, 273. se¢ also magnetic flux conservation
adsorption, 157
adulthood, stellar, see stellar adulthood
aeronomy, 175
comparative, 13
albedo, A, see Bond albedo
Earth's, 85
Alfvén point, 93, 98
Alfvén speed, v4. 93, 231
Alfvén surface, 93
Allfvén waves, see waves, Alfvén
Alfvén wings, 237, 239, 245
Alfvénic Mach number, see Mach number, Alfvénic
Algol systems, 26, see also binary stars
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alkali metal, 145
Allan Hills AS1001, 140
Allende, 139
ambipolar diffusion, see diffusion, ambipolar
ambipolar eleciric fields. see electric field, ambipolar
Ampere’s Law, 227
amplitude scintillation, see scintillation, amplitude
Angrites, 139
angular momentum loss rate, 93
angular rate. Kepler, my;, see Kepler angular rate
angular velocity, i, 258
anisotropies, particle, A g, 285
anomalous cosmic rays (ACRs), 67
Apollo missions, 134, 135
Apollo Passive Seismic Experiment, 134
Appleton anomaly. see Equatorial lonospheric
Anomaly
Archean era or eon, 9, 85
Artemis mission, 244
association fraction, 96
asteroids. 246, see also Braille; Ceres; Eros, Gaspra;
Ida: Vesta
crustal fields, 140
dynamo. see dynamo, asteroids
astrometry, 117
astronomical unit (AU), 62
Astrophysics Data System (ADS), xii
astrosphere. 56, 70, 71, 80, see also stellar wind
astrospheric magnetic field (AMF), 81, 91
Atacama Large Millimeter/submillimeter Array
(ALMA), 79, 118
atmosphere, 175
exobase, 159-161, 162, see also escape
exosphere, 160, 177, 198, 202
exosphere, surface-bound, 175
global energy budget, 153
heterosphere, 177, 201, see aiso atmosphere, upper
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homopause, 160, 177, 179, 188, 201, 203, 204, see
alse Jupiter, homopause, Mars, homopause:
turbopause

homosphere. 177, 201, see also atmosphere, lower:

atmosphere, turbopause

ionosphere, see ionosphere

lower, 13, 159, 175, 177, 202, 203, 211. see also
atmosphere, homosphere, atmosphere,
stratosphere; atmosphere, troposphere

mesopause, 160, 208

planetary, 11, 147

stellar, 113

stratosphere, 183, 215, see ulso atmosphere, lower;

gas giant, stratosphere; sudden stratospheric
warmings

thermasphere, 159, 177, see alse atmosphere,
upper; Earth, thermosphere: gas giant,
thermosphere; Mars, thermosphere: terrestrial
planets, thermosphere

troposphere, see atmosphere, lower: gas giant,
troposphere; terrestrial planets, troposphere

turbopause. 203. 204, see also atmosphere.
homopause

upper. 13, 202, see alse atmosphere, exosphere;
atmosphere. heterosphere; atmosphere,
thermosphere: gas giant, upper atmosphere;
ionosphere, Mars, upper atmosphere; terrestrial
planets, upper atmosphere

aurora, 14, 175, 187, 190, 196

diffuse, 195, 196

discrete, 196

Earth, 190, 197, 198

energetic particles, 280

heating, 223

Jupiter, 187, 191, 193, 196, 199, 280

main aval, 286

on exoplanets, 193

radio, 14, 197

Sarurn, 187, 193, 195, 196

spot, 195, see alse lempernature, auroral spot

Swirl emission, 191

tail, 195

Uranus, 191

Bamard's Star, 54
baroclinic instabilities, see instabilities, baroclinic
barycenter, see solar barycenter
barycentric velocity, 107
baseline, 309
parallel B . 307
perpendicular, Bperp. 307
Bayesian statistical method, 122
Beer's Law, see Lambert- Beer Law
BepiColombo mission, 146
binary stars, 5, see ufso « Centauri; E Boo Binary:
Algol systems; FK Com systems: HR 1099; RS
CVn systems; TZ CrB
dynamo, see dynamo, binary stars

exoplanets, see exoplanets, circumbinary
flares. see flares, binary stars; magnetic
reconnection, binary stars
orbits, see astromelry
rotation rate, 26
tidally locked, 55
birefringent medium, 322
Birkeland currents, 187
birth, see stellar birth
Boltzmann constant, & or kg, 159, |79
Bond albedo. A. 153, 154
bounce motion, J, 272, see also adiabatic invariants,
second; magnetic mirroring
bow shock (BS), 15, 60, 72, 235, 240, 270, see also
Earth, bow shock: heliosphere. structure
bow wave, 62
Braille, asteroid, 247
bremsstrahlung, 27, 30, 44, 197
brightness temperature, 31
broadband photometry, see photometry, broadband
bulk escape. see escape, bulk

Callisto, see Jupiter, moons, Galilean
capacitance, C, 255
carbon dioxide (CO3). 12, 148, 155, 204, 208
Carrington rotation (CR), 312, 321, see also Sun,
rotation rate

Cassini mission and observations. 176

dust, 260

energetic particles, 283

final orbits, 146

radio occultations, |86, 295

ring spokes, 263, 265

Saturn field, 136

Titan, 134
catalogs

Henry Draper, xi

Kepler Input, 124
variable star, x1
center of mass (COM), 106
Ceres, 249
Chandra X-ray observatory, 98
charge exchange (CX), 64, 236
dissociative, 14
emission, 68, 197
IBEX, 67, see alyo Interstellar Boundary Explorer
ionosphere, 161, 182
pickup, 66, sec¢ also pickup ions, charge exchange
charge neutrality, 184, 227, see also quasi-neutrality
condition
chemical recombination, see recombination chemical
chromaosphere, 6, 28, 29, 41, 48, 52, see also Sun,
chromosphere
evaporation, 34, 39, 90
Churyumov-Gerasimenko, 248
circulation pattems, 149
circumbinary orbits, 125
circumbinary planets, see exoplanets, circumbinary
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class 11 object, see T Tauri star, classical
class 111 object, see T Tauri star, weak-lined
climate, 11, 147, 150, see alse gas giant, climates:
heliophysics, effect on climate
climate change, 12, 150, see alse Earth, climate
change
clouds, 57
Blue Cloud, 59
G cloud. 59
Leo cloud, 68
local interstellar cloud (LIC). 9, 57. 67. 69
Mic Cloud, 59
lemperature, 68
clusters, 25, 44. 47, 119, see also Hyades; Orion
Nebula Cluster; Pleiades
Co-rotating Interaction Regions (CIRs), 92, 32|
co-rotation, 192
co-rotational electric field, see electric field,
co-rotational
collisional onization equilibrinm, 33, 39
column density, 59
coma, 175
Comet 67P, 249
comets, 16, 144, 228, 247, 265, see also
Churyumov-Gerasimenko, Comet 67P
dust, see dust, cometary
shock, 249
Community Coordinated Modeling Center (CCMC).
32
compositional convection, see convection,
compositional
computer assisted tomography (CAT), 311, 321
condensation, 10, 34, 157
conductance, see conductivity
conductivity
electrical, o, 127, 145, 234, 236
Hall, 188
of Fe. 130
Pedersen, 188, 189, 192, 193
thermal, &, 128, 142
conservation
angular momentum, 105
magnetic flux, M, 273
mass equation, 227
mamentum equation, 227
convection, 128, 130, 134, 169
compositional, 128
electric field, see clectric field, convection
ionospheric, see 1onosphere, convection
radiative boundary, see radiative—convective
boundary
thermal, 128
tropical, 215
convection zone., 6
depth, 25
Convective Equatorial lonospheric Storms, see
Equatorial Spread F
convective granules, 109, see also granulation

cool stars, 6. 25, 83, 93
core—-mantle boundary (CMB), 135, 142
Conolis influence or force, 7, 149, 180
corona. 6, 27, 50, 73, 91, see alse Sun, corona
planet mteraction. see star—planet interaction
planetary, see atmosphere, exosphere: Mars, corana
coronagraph, 38, 289, 299, see alse Solar and
Heliospheric Observatory mission, Large Angle
and Spectrometric Coronagraph experiment
coronal mass gjection (CME), 16, 276, see aiso
explosive events. flares: magnetic reconnection
case studies, 321
detecting, 299
Earth-direeted, 10, 103, 318
energetic particles, 275
exoplanet interaction, 99, 100, 102
Faraday rolation, 323
mass loss, see mass-loss rate, CME-driven
relation to flares, 37, 73, 76. 90, 94
shock front, 16, 38, 92, 277, see also Co-rotating
Interaction Regions; shock, interplanetary
stellar, 8, 37, 50, 89
CoRol. 111
CoRoT-2, 115
Cosmic Dust Analyzer (CDA). 261
cosmic ray albedo neutron decay (CRAND), 281
Cowling's theorem, 137
Crab Nebula, 290, 296
crater, 151
cross-correlation function (CCF), 302, 307, 309
crustal magnetic fields, see asteroids, crustal ficlds
Martian, see Mars. crustal fields
lunew, see mini-magnetosphere
asteroids, see Moon, Earth's, crustal fields
cryovolcanism, 192, see alse Enceladus
CTAZ2IL, see JO318+164
CTTS. see T Tauri stars, classical
current, 227, 229, 240, see also ionosphere, currents:
Jupiter, current systems, magnetosphere, currents
halance equation, 258
charging, 255, 257, 268
density. j, 227
displacement, 227
field-uligned, 239
gyration, [, 272
Hall, 238, see also drilt of particles, Hall, electric
field, Hall
induced. 101,243
Pedersen, 193, 238
pickup, 237
secondary, 258
sheet, 298, see also current-sheet source surface
current-sheet source surface (CSS8), 321
curvature drift, see drift of particles, curvature
curvature force, 228, 238, see also magnetic tension
CV chondrite, 139
cyclotron maser, 31, see also instabilities, cyclotron
maser
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cyclorron maser instability, see instabilities, cyclotron
maser

cyclotron radius, see gyroradius

Cytherean, see Venus

N, see diffusion. coefficient, molecular
dark matter. 116
DAWN spaceeraft, 247
dayglow, 175, 208
de-screening event, 70
dead zone, see disks. onization
debris disk, see disks, debris
Debye shielding length. ) p, 266, see also plasma
shielding distance
deuterium (D). xii, 57, 150
diffuse aurora. see aurory, diffuse
diffusion
ambipolar, 185
coelficient, eddy, K, 203
coefficient, molecular. £, 203
coefficient, radial. &, 284
eddy, see diffusion, coelficient, eddy; diffusion,
turbulent
equation, 283
magnetic, 10, 128
molecular, 177, 201, see also diffusion. coetficient,
molecular
particle. 163, ree also diffusion, molecular
term, 84, 128
wrbulent. 177, 205, see alse diffusion, coefficient.
eddy
velociry, 204
diffusivity, see magnetic diffusivity
dimensionless numbers, 15, 230, 231, 233, 249, see

also Mach number; plasma fi; Reyvnald’s number,

magnetic; Rossby number
Dione, 261, see also Saturn, moons
direct imaging technigue, 106, 115
discrete aurora, see auror, discrete
disks. see also T Tauri stars
angular momentum transfer, 87, [18
debris or reprocessing, 38, 44, 118
disk-driven planetary migration, 120, 121, ser also
migration
ares, see flares, disks
ionization, 88
primardial or protoplanetary, 5, 43, 87. 118, 121
skin, see disks, wnization
stellar connection, 46, 91
temperature, 118
dispersion measure (DM}, 325
dispersion relation
Dust Acoustic, 266, see also waves, Dust Acoustic
Dusi lon Acoustic, 265, see alse waves, Dust lon
Acoustic
MHD, 231
displacement current. see current, displacement
dissociation, 164, 198
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dissociative charge exchange. see charge exchange,
dissociative
dissociative recombination. see recombination,
dissociative
disturbance factor level, see g-level
diurnal tdes, see tides, diurnal
dMe flare stars, see dwarfl stars, dMe flare stars
Doppler broadening. 109, see also line broadening
Doppler effect, 106
Doppler parameters (b), 59
Doppler shift. 34, 106, 108, 109, 121, 293
Doppler technique, 106, 107, 111, 117, see also radial
velocity, observations
drift of particles
by neutral wind, 185
curvature, v, 273
E x B,vg, 213,217,273
aradient, vg, 273
Hall, 193, see aiso current, Hall, electric field, Hall
total, &, 273
vertical, 220
drifl term, 84
Dungey cycle, 16, 190
rotationally dominated. 191
dust, 15, 44, 251, 268
charging, see currents, charging, 255
cometary, 24¥
detectors, 268
disk, see disks
effective potential, U, 259
equation of motion, 257
escape velocity. Veseape s 261, see also escape, dust
grain size. 260
gyrofreguency, see gyrofrequency. dust
heating, 211
in magnetospheres, 254, 257, 260
mterstellar (1SD), 9, 70, 251, 252

Martian, 211, 2135, see also dust devil; dust storm
observations, see Huhble Space Telescope, dust
observations

photoelectric emission, 235, 257, 258

pickup, see pickup ions, dust

potential. see dust, effective potential; electric
potential, surface

Poynting-Robertson drag. see Poynting -Robertson
drag

WivES, See waves

Dust Acoustic (DA} mode, see waves, Dust Acoustic

dust devil. 149, 150

dust 10n acoustic instability, see instabilities, dust ion
acoustic

Dust Ion Acoustic (DIA) plasma wave, see waves,
Dust lon Acoustic

dust storm, |1, 150, 224, 296

season, 224, 296

dwarf stars. M, 25
chromospheric activity, 52
clusters, see Hyades: Pleiades
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dMe flare stars, 49

exoplanets, 98

field strength, 82

flare rate, 42

flares, see flares, dwarf stars

lensing, 116

magnetic activity, 6, 90, see also magnetic activity

multiwavelength flares, 42

photosphere, 50

radio flares, 31

solar neighborhood, 49

spin rate, 48

ultracool, 50

white-light flares, 27, 34, 37, 41, see also flares,
white-light

X-ray emission, 48

dynamic pressure, see pressure, dynamic
dynamo, 6, 169, see also crustal magnetic hields

action, 127, 129

asteroids, 139, 246

astrophysical, 10

binary stars, 8

Earth's, 10, 130, 137, 146, see alse Earth, magnetic
field

electric field, see electric field, dynamo

exoplanet, 140

Ganymede's, 11, 134, 240

generation, 26

ice giants’, 137, 144

ionospheric, 220, 222

Jovian, 136

Krontan, 136

Junar, 11, 134

Martian, 133, 169

Mercurian, 132

planetary, 10. 126, 129

planetesimals, 11, 139

self-sustaining, 127, 128

shut down, 10, 133

source region, 7, 128

Venusian, 169

E x B drift, see drift of particles, E x B
Earth, |, see also Sun-Earth connection; terrestrial
planets
airglow, 212
albedo, see albedo
atmosphere, 148, see also atmosphere
aurora, see aurora, Earth
bow shock, 322, see ulso bow shock
climate, 148, 154, see also chimate
climate change, 12, 151, see also climate change
core, 128, 130
crust, 9, 70
cusp, 171
dynamo, see dynamo, Earth’s
effect of CMEs, see coronal mass ejections,
Earth-directed
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elfect of GCRs, see galactic cosmic rays. effect on
Earth
energy absorbed, see terrestrial planets, energy
absorbed
history, 78, see also Archean era; Faint Young Star
Problem; Late Heavy Bombardment
ionosphere, see ionosphere, Earth’s
life, 9, 12, 87
magnetic activily, see magnetic activity,
geomagnetic
magnetic field, 10, see alse Dungey cycle; dynamo,
Earth's
magnetosphere, see magnetosphere, Earth's
mantle, see mantle
missions, 202
Moon, see Moon, Earth's
plasima source, 192
radiation belts, see radiation belis, Earth's
reflex solar velocity, see reflex solar velocity
surface pressure, 152, see also terrestrial planets,
surface pressure
surface temperature, 93, see also terrestrial planets,
surface temperature
thermosphere, 209, see also atmosphere,
thermosphere; terrestrial planets, thermosphere
tides, 217, see also terrestrial planets, tides; tides
veloeity, see HORIZONS ephemeris system
volcanic activity, see volcanic activity
waves, atmospheric, 219, 223
eceentricity, e, 105, 121, see also terrestrial plancts.
eccentricity
eddy diffusion, see diffusion, eddy; diffusion,
coefficient, eddy
effective lemperature, see temperature, effective
Einstein ring, 116, see alse microlensing technique
EISCAT Svalbard Radar (ESR), 298
EK Dra, 34,47
clectric field, see also conductivity; Ohm's Law
ambipolar, 162
convection, Egw, 164
co-rotational. £, 257, 259, 261
dynamao, 213
Hall, 163, see aiso current, Hall; drift of particles,
Hall
inductive, 243
motional, 162, 163, 234, 235
solar wind, see electric field, convection
electric potential, 197, 234
surfuce, ¢, 255, 259, 264, 268
electrical conductivity, see conductivity, electrical
electrical insulator, see insulator, electrical
electro-magnetic (EM), 289
electromagnetic screening effect, 142
electron
charge, e, 304
mass, m,., 304
radius, re, 308
secondary, see secondary electrons
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ellipticity, see eccentricity
ellipse, 105
elongation angle, 297
Enceladus, 183, 192, 245, see also Saturn, moons
energetic neutral atoms (ENAs), 162, 254, 321, see
also interstellar medium, neuirals
ENLIL model, 321
Equatorial lonospheric Anomaly (EIA), 212
Equatorial Spread F (ESF), 223
Eros, 247
eruptive events, see explosive events
escape, 12, 161, 177
bulk, 163, 170
dust, see also dust, escape velocity, 253
cnergy, 159
heliophysical drivers. 164
hydrodynamic, 157
ion outflow, 162, 170
ions, 162, 163, 166, 169, 173, see also ion pickup
Jeans, 161, 165, 170
magnetic fields influence, 12, 169, see aiso
magnetic shield
neutrons, 281
photochemical, 162, 165, 171
rate. atmospheric, 12, 163, 17]
rate, ions, 168
solar wind influence, 164
speed, vpy. 158, see also dust, escape velocity
sputtering, 162, 165, 170, 237, 254, 264
thermal, see escape, Jeans
to space, 158, 164, 175
escape velocity, vese. see dust, escape velocity,
escape, speed
Europa, 243, 245, 284
European Incoherent SCATter (EISCAT) radar
facility, 298, 302, 303
European Space Agency (ESA), 117, 276
EV Lac, 77
evaporation, chromospheric, see chromosphere,
evaporation
exobase, see atmosphere, exobuse
exoplanets, 5. 104, 173, see also Kepler spacecraft
atmosphere, 112, 115, 122
aurora, see aurora, on exoplanels
circumbinary, 5, 125
density, 122
detection, 105, 108, see alse astrometry: direct
imaging technique; Doppler technique;
exoplanets, transiting; Hubble Space Telescope,
exoplanet detection; microlensing technique;
photometry
dynamo. see dynamo, exoplanet
Earth-like, 104, 106-108, 122
effect of CMEs, see coronal mass ejection,
exoplanet interaction
escape, see escape, hydrodynamic
formation, 117, see also disks: T Tauri stars; young
stellar objects

gas giant, 112, 115, 119, 123, see also exoplanets,
hot Jupuers; migration, planetary
habitability, see habitability: habitable planet;
habitable zone
hot Jupiters, 98, 106, 144, see also gas giant
ice giants, 144, see also ice giants
mass, 106, 117, 122, 123
radias. 111, 122
rocky, sec terrestrial planets
super-Earths, 141
transiting, 110, see alyo inclination, transiting
exoplanets; light curve, transit
exosphere, see atmosphere, exosphere
expansion coefficient, thermal. see thermal expansion
coefficient

explosive events, 23, 25, 26, 28, 38, 43, 47, see also

coronal mass ejection; flares

exireme ultraviolel (EUV). 164

extremely long baseline (ELB), 310, 311, 315, see
also baseline

Faint Young Star problem or Faint Young Sun
paradox. 78, 93, 97
Faraday rotation (FR), 18, 292, 294, 322, see alsa
coronal mass ejection, Faraday rotation;
ionosphere, Faraday rotation
Faraday’s Law, 227
fast mode waves, see waves, fast mode
Fe snow, see iron snow
Fermi acceleration, 277, see aivo shock, acceleration
FK Com systems, 26, see also binary stars
FK Comae, 91, see also giant stars
flares, see also coronal mass ejection. relation 1o
flares. explosive events; magnetic reconnection;
Neupen Effect relationship
binary stars, 8, 46, 52
continuum, 36, 42
disks, 91
dwarf stars, 37, 41, vee also dwarf stars, flare rate;
dwarf stars, white-light
frequency. 7. 45, 48
gradual phase. 27, 29, 41 see also gradual event
impulsive phase, 27, 29, 37. 41, see also impulsive
events
length scales, 40. see alyo loop semi-length
light curve, 40, see alse light curve
nanoflares, see nanoflare heating hypothesis
optical, see flares, white-light
power, 95
radio, 27, 29, 31, 46, see also radie, bursts
rate, see flares, frequency
scaling, 29
size distribution, 42
solar, 7, 28, 31, 37-39, 45, 90, 95, 208, see also
flares, stellar
standard picture, 27
stellar. 7, 23, 24, 26, 33, 41, 42,55, 81
synchrotron, 46
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temperature, 27-29, 31, 37, 39
tracers, 27
triggering, 90, 275
white-light, 36, 37, 45, 54, see also dwarf stars,
white-light
X-ray, 30, 39, 45
flow velocities, vy, 285
flux ropes, magnetic, 319, 324
flux tube interchange, 16, 192, 194
Fomalhaut, 116
footpoint, 81, 276
motions, Y1
Forbush, Scott, 275
Fresnel distance, 308
Fresnel filter, 308
Fresnel radius. r ¢, 309
Fresnel spatial frequency, ¢ ¢, 308
Fresne! zone, 309
frozen-in field condition, 192, 229
fusion, 7

g-level, 312
Gaia mission, 117
galactic background synchrotron emission, see
synchrotron emission, galactic background
Galactic bulge, 54
Galactic Cosmic Rays (GCRs), 8, 56, 63, 84, 280, see
also heliosphere, shielding of Galactic Cosmic
Rays; supernova, debris
effect on Earth, 8. 56, 70, 85, 86
Galactic magnetic field, 322
GALEX saellite, 51
Galilean satellites, see Jupiter, moons, Galilean
Galileo mission, 134, 176, 246, 260, 285
Orbiter, 240, 243
Probe, 178, 179, 181
Ganymede, 15, 146, 240, see also Jupiter, moons,
Galilean
dynamo, see dynamo, Ganymede's
magnetosphere, see magnetosphere, Ganymede's
gas constanl, see universal gas constant
gas gianl, 5. 6, 175, see also exoplanets, gas giant:
exoplanets, hot Jupiters; ice giants; Jupiter;
Neptune; Saturn: Uranus
aurora, 196, see also aurora
climates, 148, see also climate
conductivity, 189, see also conductivity
dust, 268
dynamo, 136, see also dynamo, ice giants’;
dynamo, Jovian: dynamo, Kronian
energetic particles, 283
energy input, 153, 180
formation, 118, 119, see also migration
H:T emission, 186, see also H;
ionosphere, see ionosphere, gas giant
magnetosphere, see magnetosphere
metallicity, 124
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oceultation, 14, 179, 185, 188, 295, see also
occultation
rings, 268
spacecraft, 176
stratosphere, 177, see also atmosphere, stratosphere
thermal structure, 180
thermosphere, 13, 177, 179, see also atmosphere,
thermosphere
troposphere, 177. see also atmosphere, lower
upper atmosphere, 14, 175, 176, 186, 193, 198,
199, 295, see alse atmosphere, upper
£as pressure, see pressure, thermal
Gaspra, 246
Geiger counters, 273
Gemini Planet Imager, 116
general circulation models (GCMs), see global
circulation model
geodynamo, see dynamo, Earth's
geomagnelic secular variation, 131, 132
geomarphologic evidence, 152
giant impact, see impact
giant planets, see gas giant
iant stars, xii, 25, see also FK Comae
wind, 71
GI1214b, 144
GL 229 B. 116
global circulation model (GCM), 145, 207. see also
Thermosphere lonosphere Electrodynamics
GCM
Global Observations of Limb and Disk (GOLD), 202,
225
Global Positioning Satellite (GPS), 324
Global UV lmager (GUVI), see Thermosphere
lonosphere Mesosphere Energetics and
Dynamics, Global UV Imager
GOES satellite. 94
aradient drift, see drift of particles, gradient
eradual events, 276, 277, see also flares, gradual phase
gradual flare phase, see flares, gradual phase
grain size, see dust, grain size
granulation, 109, see also convective granules
gravily waves. see waves, gravity
gray atmosphere assumption, 153
greenhouse gases, 11, 149, 155, 164
group velocity, g, see waves, group velocity
gyrofrequency, 271
dust, wy, 258
electron, 32
ion, 184, 188
gyroradius, rg, 246, 259, 271,273
ion, pg. 237
gyrosynchrotron emission, 29, 31, 46, see also
synchrotron ¢mission

HT, 14, 188, 199
‘cooling, 198
ionospheric composition, 182, 183
recombination rate, 184
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thermal emission, 14, 186
habitability, 140, 148, 164
habitable planet, 2, 98, 147, 173 see also exoplunets,
Earth-like
habitable zone, 2. 9, 70, Y8, 100
Hall conductivity. see conductivity, Hall
Hall current. see current. Hall
Hall drift, see drift of particles, Hall
Hall eleciric field, see electric ficld, Hall
HAT-NET, 111
Havnes parameter, P, 257
HD 114762, 107
HD 209458, 111
heat capacity at constant pressure Cp, 128
Heidelberg dust accelerutor lacility, 261
helicity, 129
helipcentric rest frame. 56, 60
heliopause (HP), 60, 62, 70, see also heliosphere,
structure
crossing, 63
heliophysics
cffect on climate. 156. 172, see also escape.
heliophysical drivers
comparative. x. 4
definition, xii
description, x, 2
observations. 17,317
series, x, 2. 57, 72, 1206, 176, 296
Helios spacecraft, 253, 289
heliosphere
current sheet, see current, sheet
density, 313
energetic particles. 270
Faraday rotation, see Faraday rotation
flows, 298, 311
heliotail, 67
neutrals, 64, 254
polarity, 252
shielding of Galactic Cosmic Rays. 56, 84, 87
size, 8. 67
structure. 10, 56, 57. 60, 62. 64. 69, 251. 322, see
alse bow shock: heliopause: heliotail: hydrogen
wall; termination shock
heliospheric magnetic fields, see interplanetary
magnetic fields
heliotail, see heliosphere, heliotail
Henry Draper catalog, see catalogs, Henry Draper
Henz Heinrich, 290
Henzsprung-Russell (HR) diagram, 25, 26
helerosphere, see aunosphere, heterosphere
Hipparcos mission, 117
homopause, see atmosphere, homopause
homosphere, see atmosphere, homosphere
HORIZONS ephemeris system, 107
hot Jupiters, see exoplanets, hot Jupiters
HR 1099, 52, see alse hinary stars
HR 8799, 116
Hubble Space Telescope (HST)

dust observations, see also dust, 11§
exoplanet detection, 111, 114, see ufso exoplanets,
detection
hydrogen wall absorption, see also hydrogen wall.
65
spoke observations, 263
UV spectri. 57, 64, 67
Hyades, 46, 48, 50, 52
hydrides. 177
hydrocarbons, 177, 179, 184, 188, 199, see alya
methane
hydrodynamic escape, see escape. hydrodynamic
hydrodynamics. see ulso magnetohydrodynamics
modeling, 41. 46, 64, 74
radiative. 37
hydrogen wall, 64, 67, 69. 71, see aiso Hubble Space
Telescope. hydrogen wall absorption
hydrostatic equilibrium, 6, 43, 201
equation, 178

ice, 122, 244, see alyo volatile materials

ice giants, 70, see also gas giants; Neptune: Uranus
at termination shock
dynamo, see dynamo, ice giants’
HY emission, 187, see also HY

ice line, 118 )

Ida, 246. see also asteroids

ideal gas law, |78

ideal MHD, see magnetohydrodynamics, ideal

impact crater. see crater
impact 1onization, see ionization, impact
impact parameter, b, 111, 114, 116
impulsive events, 7, 34, 276, 278, see alvo Nares,
impulsive phase '
impulsive flare phase, see Nares, impulsive phase
inactive stars, 49
inclination. . 106, 107
transiting exoplanets, 104, 111
induced currents, see current, induced
induced magnetosphere, see magnetosphere, induced
induction, electromagnetic, 127, 128, 290, see also
currents, induced. electric field, inductive:
Magnetic Induction Equation
infrared (IR). 14
Infrared Space Observatory, 183
instabilities. 129
barochinic, 220
cyclotron maser, 32, 197
dust ion acoustic (DIA), 266
Kelvin-Helmholtz (K-H), 163
magneto-rolational (MRI1), 87
Rayleigh Taylor, 223
two-stream, 214, 254
insulating phase, 142
insulator, electrical, 141
interplanetary magnetic field (IMF), 165, 169, 252
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interplanetary medium, 80, 90, 294, 297, 300, 320,
see also solar wind
interplanetary scintillation (IPS), see scintillation,
interplanetary
inmterplanetary shock, see shock, interplanetary
Interstellar Boundary Explorer (IBEX), 59, 61, 67
interstellar dust (ISD), see dust, intersiellar
interstellar flow, see interstellar medium, flow
interstellar medium (ISM), &, 18, 56, 67, 69, 81
absorption, 57,64, 71
column densities, 59
components, 68
Faraday rotation, 323, see also Faraday rotation
flow, vygag. 60,61, 75, 294
local, 57
magnetic field, Bigm. 61, 67
neutrals, 59, see also energetic neutral atoms
solar wind interaction, see solar wind, interstellar
medium interaction
wind, 70
interstellar scintillation (188). see scintillation,
interstellar
inverse Compton scattering, see¢ scatiering, inverse
Compton
lo, 245, 259, see also Jupiter, moons, Galilean
dust, 261
plasma torus, 192
spol emission, 195
ion acoustic speed, ¢y, 266, see alse sound speed
I0N-aCouslic wave, see waves, ion-acoustic
ion drift, see drift of particles. £ x B
ion loss processes, see escape, ions
ion outflow, see escape, ion outflow
ion pickup, 162, 170, 236, 248, 254, see also pickup
ions
ionization
disk, see disks, ionization
equilibrium, see collisional ionization equilibrium
fraction, 182, 202
impact, 160, 181, 199, 236, 253
molecular hydrogen, 14, see also HY
nomenclature, xii -
photoionization, 68, 181, 185, 213, 236, see also
photoelectrons; temperature, photoiomzed gas

precipitation, 160, 181, see aiso ionization, impact

ionosphere, 2, 160, 171, 177,202, 21|
composition, see HY , ionospheric composition
conductivity, see conductivity
convection, 190, see also 1onosphere, flows

currents, 188, 191, see also current; Jupiter, current

systems; magnetosphere, currents

Earth’s, 212, 290, 293, 296, 323

Faraday rotation, 323, 325

flows, 191, see also ionosphere. convection

gas giant, 181, 185, 188

heating, see Joule heating

magnetosphere coupling, see magnetosphere,
ionosphere coupling
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Martian, 207, 212, 215, 223, 295
regions, 202
Saturnian, 186
scintillation, see scintillation, ionospheric
solar-wind coupling, 171
tides, 217, see also tides
tropical, 220
wave impact, 212, 220, 222
Tonospheric Connections (ICON) Explorer, 202, 217,
225
IPS capable systems, 299, 315
iron snow, 11, 134
irradiance
solar, 1, 13, 155, see also solar constant
stellar, 5. 26, 153, 154

JO318+164 (CTA21), 302
Jacobi constant, H, 259
Janus, see Saturn. moons
Jeans escape, see escape, Jeans
Jet Propulsion Lab (JPL), 107
Joule heating, 13, 14, 180, 188
Jovian, see Jupiter
Juno, 146
Jupiter, 146
atmospheric measurements, 177, 179
aurora, see aurora, Jupiter
current systems, 194, see also current;
magnetosphere, currents
dust. 260, see also dust, escape velocity
dynamo, see dynamo, Jovian
homopause, 179, 199, see also atmosphere,
homopause
ionization, 199
magnetosphere, see magnetosphere, Jovian
moons, Galilean, 126, 134, 146, 195, 243, see also
Europa; Ganymede, lo
plasma flow, 285
plasma source, see lo
radiation belts, see radiation belts, Jupiter's
radiative—convective houndary, 145
reflex solar velocity, see reflex velocity solar
system, 134
X-ray emission, 197
Jupiter ley moons Explorer (Juice), 146

K, see diffusion, coefficient, eddy

Kant, Immanuel, |18

Keck telescope, 187

Kelvin-Helmholtz (K-H) instability, see instabilities,

Kelvin-Helmholtz

Kepler angular rate, wg , 258

Kepler energy, 259

Kepler Input Catalog, see catalogs, Kepler Input

Kepler, Johannes, 105

Kepler's Laws, 105

Kepler spacecraft or mission, 98, 111, 122, 124, 125
bandpass response, 36
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photometry, 33
planets, 122
transiting planet search, 111
Keplerian orbital velocity, 192, 259
Kilpisjarvi Atmospheric Imaging Receiver Array
(KAIRA), 299, 303, see also IPS capable
systems
Kozai perturbation, 121
Kroman, see Saturn

L-shell, 284
Lambert-Beer Law, 182
Landau damping, 266
Langmuir probe equations, 256
Laplace, Pierre-Simon, 118
LASCO, see Solar and Heliosphenc Observatory,
Large Angle and Spectrometric Coronagraph
experiment
laser scattering, see scattering, laser
Late Heavy Bombardment, 1, 9, 85
Legendre polvnomials, 257
Leo cloud, see clouds
life, see habitability
light curve
flare, see flare, light curve
radio, 29
RM, see Rossiter-McLaughlin effect, 121
trunsit, 112, 113
lightning, 57, 85
storms, 186
limb darkening, 112, 113
line broadening, 34, see also Doppler broadening
line of nodes, 106
line of sight (LOS), 297
line ratio, 39
line shift, see Doppler shiflt
Living With a Star (LWS), x, xi
Local Bubble, see Local Cavity
Local Cavity, 68
local interstellar cloud (LIC), see clouds
local interstellar medium, see interstellar medium,
local
loop semi-length. 41, 46, see also flares, length scales
Lorentz Force law, 229, 271
Low Frequency Array (LOFAR), 299, 324, see also
IPS capable systems
lower atmosphere, see atmosphere, lower
Lunar Prospector, 134
lunar quakes, see Moon, Earth’s, quakes

M 4. see Mach Number. Alfvénic

Mach number, 249
Alfvénic, M4, 15, 61, 231, 233,242
magnetosonic, My, 15, 233
sonic, 15, 230

macrosignatures, see moon absorption features,

macrosignatures
magnesium silicates, 141

magnetic activity, 9, 25, 52, 54, 55. see also coronal
mass ejection; explosive evems; flares
dwarf stars, se¢ dwarf stars, magnetic activity
geomagnetic, 10, 207, 322
solar, yee Sun, magnetic activity
stellar, 73, 77, 80, 89
magnetic braking. 25, 77, 93, 98, see aiso solar wind,
magnetic braking
magnetic diffusivity, 4, 127
magnetic fields, B, 2, 16, yee alse dynamo; Parker
Spiral
influence on ¢scape, see escape, magnetic fields
influence
magnetic flux conservation, see conservation,
magnetic flux
magnetic flux ropes, see flux ropes, magnetic
Magnetic Induction Equation, 127
magnetic loop, 31, 38, 81, 277, see also flux ropes,
magnetic; loop semi-length
magnetic mirroring, 187, 195, see also bounce
motion: mirror force
magnetic moment, w, 272
planetary, M, 99, 243, 273
magnetic permeability, s, 127
permeability of vacuum, jep, 228
magnetic pressure, see pressure, magnetic
magnetic reconnection, 190, 242
binary stars, 46, see also binary stars
explosive events, 26, see also explosive events
flares, 24, 27, 91, 278, see also fares
impulsive events, 7
interchange, 92
magnetosphere, 13, 16, 280, see alse Dungey cycle;
Vasyliinas cycle
particle acceleration, 277
Magnetic Reynold's Number, see Reynold's number,
magnetic
magnetic shield, 2, 99, 100, 171, see aiso Galactic
Cosmic Rays, effect on Earth: heliosphere,
shielding of Galactic Cosmic Rays;
magnetosphere
magnetic tension, 91, see also curvature force
magnetic transition region, 32
magnetic trap, 27, 29
mugnetism
planetary, 10
stellar, 6
magneto-rotational instability (MRI), see instabilities,
magnelo-rotational
magnetohydrodynamics (MHD), 227, see also
conservation, Maxwell's equations
adiabatic condition, 228
ideal, 228
model, 86
processes, 24, 126
magnetometer, 268
magnetopause, see magnetosphere, magnetopause
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magnetosonic Mach number, My, see Mach number,

magnetosonic
magnetosonic waves, see waves, [ust mode
magnetosphere, 13, 126, 278, see alse dynamo
compact, 162

curents, 14, see also current: ionosphere, currents.

Jupiter, current systems

dust, see dust, in magnetospheres

Earth's, 240

energelic particle distribution, 283

flows, 191

Ganymede's, 241

induced. 164, 169, 240, 243

ionosphere coupling, 13, 187, se¢e also aurora;
ionosphere

Jovian, 191, 194, see Vasylilinas cycle, 243

Kronian, see magnetosphere, Satumian

magnetic reconnection, see magnetic reconnection,

magnetosphere

magnetopause, 99, 242, see also standofT distance

magnetotail, 10, 194, 280

Martian, see magnetosphere, induced;
mini-magnefospheres

Mercurian, 243

mini, see mini-magnetospheres

moon interaction, 195

orientation. 101

rotation driven, 16

Saturnian, 190, 191, 194, 266, 283, 286

shape, fp. 99, 242

magnetolail, see magnetosphere, magnetotail

main-sequence stars, 6, 235, 26, 43, 80, see also dwarfl

stars
debris disk, 118, see also disks, debris
mass loss rate, 76, see also mass-loss rate
nomenclature, xii
rotation rate, 81
mantle, 141, see alve core-mantle boundary
Marconi, Gugliemao, 290
Mariner, 208
Mariner 4, 295
Mariner [0, 132
Mars, 211, see also terrestrial planets
circulation, 149
climate, 12, 148, see also climaw; climate change
corona, 166, see also atmosphere, exospherg
crustal magnetic fields, 133, 159, 163, 169, 213
dust storm, see dust storm
dynamo, see dynamo, Martian
eccentricity, 211
escape, 167, see also escape
homaopause, 208
ionosphere, see ionosphere, Martian
isotope ratios, 152
magnetosphere, see magnetosphere, induced,
mini-magnetospheres
obliguity, 149, 155
occultation, 224

Index

seasons, 11, 211, see also terrestrial planets,
seasonal variations
surface features, 12, 152
thermosphere. 208, see also atmosphere,
thermosphere; terrestrial planets, thermosphere
tides, 220, see also terrestrial planets. tides; tides
lilt, see Mars, obliguity
upper atmosphere. 224, 296, see also atmosphere,
upper; lerresirial planets, upper atmosphere
water content, 149, 152
Mars Atmosphere Volatiles Expeniment (MAVEN),
173,202, 208, 225
Mars Express mission, 208
Mars Global Surveyor (MGS), 209, 213, 215, 222,
224
Mars Odyssey, 222
maser. see cyclotron maser
mass equation, see conservation, mass equation
mass-loss rate. 9, 93, 94, see alvo stellar wind
CME-driven, 38, 73, 76, 94, 96
solar, see Sun. mass-loss rate
stellar. 71, see also solar-like stars, mass-loss rale
massive compact halo objects (MACHOs). 116
Maunder minimum, 211
MAVEN, see Mars Atmosphere Volatiles Experiment
Maxwell, James Clerk. 290
Maxwell's equations, 127, 227, see also Ampere’s
Law; Faraday's Law
mean free path, 159
mean motion resonance (MMR), 120
MEarth, 111
Mercury, 146, see alse terrestrial planets
atmosphere, see atmosphere, exosphere.
surface-hound
dynamo. see dynamo, Mercurian
magnetosphere, see magnetosphere, Mercurian
perihelion, 289
Merriam Webster, see Webster, Merriam
mesopause, see atmosphere, mesopause
MESSENGER mission, 133, 146
metal-rich stars, 124
melallic phase, 136, 142, 145, 240
metallicity. 124, see also gas giant, metallicity;
terrestrial planets, metallicity
meteorites, 139, 246, see also Allan Hills AS1001;
Allende; Angrites; CV chondrite
magnetism, se¢ paleomagnetism
meteoroid ablation, 184
meteorology, 175
methane (CHy), 177, 186, see alvo hydrocarbons
microlensing techmque, 116, see also Einstein ring
nicrosignatures, see moon absorption signatures,
microsignatures
migrating tides, see tides, migrating
migration
planctary or orbital. 5, 119, 120, see also disks,
disk-driven planetary migration
secular, 121
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Mimas, see Satumn, moons
mini-magnetospheres, 169, 213
mirror force, see also magnetic mirroring
mirror point. 195, 273, 286, see also magnetic
HUTonng
molecular diffusion coefficient, see diffusion,
coefficient, molecular
momentum equation, yee conservition, momentum
cquation
Moon absorption signatures
macrosignatures, 283
microsignatures, 283
Moon, Earth's. 15,233, 244
atmosphere, see atmosphere, exosphere,
surface-bound
conductivity, 234, see also conductivity
crustal fields, 134
dynamo, see dynamo, lunar
quakes, 134
Multi-Element Radio-Linked Interferometer Network
(MERLIN), 208

Nagova University, 298

nanoflare heating hypothesis, 42

NASA, x, 111, 202, 217, 276, 321

National Center for Aumosphenc Research (NCAR).
218

Navy Operational Global Atmospheric Prediction
System — Advanced Level Physics High Altitude
(NOGAPS-ALPHA), 218

NEAR-Shoemaker mission, 247

Neptune, 137, see also gas giant; ice giants

moon, see Triton

Neupernt Effect relationship, 28

neutrality, see charge neutrality; quasi-neutrality
condition

neutrals, see atmosphere; charge exchange; energetic
neutral atoms; escape; heliosphere, neutrals;
hydrogen wall; interstellar medium, neutrals:
Mars, corona: pickup ions

neutron star. see pulsar

New Horizons. 176, 249

Newton, Isaac, 105

nightglow, 175

nitric oxide (NO), 209

noise, see stellar noise

non-migrating tides. see tides, non-migrating

obliquity
Martian. see Mars. obliguity
stellar, 121
occultation, 177, 293, see afso radio, occultation
exoplanet. see secondary eclipse
gas glants, see gas giant, occultation
Muars, se¢ Mars, occultation
radius, 297
Ohmic dissipation, 128, 145
Ohm’s law, 127, 163, 228
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old age. see siellar old age
open-closed field line boundary, 17, 169, 286, see also
aurora; Dungey cycle
Ophiuchus, 56, 118
optical depth, . 113, 153
spokes, 264
Orion Nebula Cluster, 45,47, 118
star-forming region, |16
orography, 219
outer planets, see gas giani
vutgassing. volcanic, 157, 158
overtumn time, 25

p-mode oscillations, 109
P-point, 297, 304, 307, 308
paleomagnetism, 130, 134, 139, 140
Parker Spiral, 81
Pedersen conductivity, see conductivity, Pedersen
Pedersen current, see current, Pedersen
periastron
passage, 46, 1006, 121
point of. 105
permeability, see magnetic permeability
permittivity
electron, &, 303
vacuum (of free space), £, 253, 304
phase speed. v, see waves, phase speed
photochemical equilibrium, see photochemistry,
equilibrium
photochemical escape. see escape, photochenmical
photochemistry, 176, 182, 184, see also escape,
photochemical
equilibrium, 184, 217
photoeiectric emission, see dust, photoelectric
enussion
photoelectrons, 181, 209, 263, 264, see also
ionization, photoionization
photoionization, see ionization, photoionization
photometry, see also light curve, transit: microlensing
technigue
broadband, 112
exoplanet detection, 53
fares, 37
monitoring. |11
rotation rate measurement, 54
photosphere, 27
dwarf stars, see dwarf stars, photosphere
footpeint motions, 91
magnetic field, 6. 83, see alse Sun, photospheric
magnetic field
SpOIs, see Spots
stellar, 109, see also dwarf stars, photosphere.
stellar noise
photosynthesis, 144
pickup current, see current, pickup
pickup ions (PUIs), 254, see also ion pickup
atmospheric. 165, 166, 245
charge exchange, 67
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dust, 16, 258
solar wind, 66
Pioneer 8 and 9, 253
Pioneer 10 and 11, 176
pitch angle, e, 195, 271, 286
planet—planet scauering, 6, 121
planetary occultation, see radio occultation
planetesimals, 139
dynamo, see dynamo, planetesimals
feeding ground, 119
planets
dwarf gas, 6
gas giant, see gas giant
terrestrial, 6, see terrestrial planets, 147
plasma fi, 15, 32, 231, 233
plasma frequency, wp or fp. 32, 304
plasma pressure. see pressure, thermal
plasma shielding distance, A p, 264, see also Debye
shielding length
plasma wave, see waves, plasma
plasmoid, 163, 194
Pleiades, 46, 51
plumes, see cryovolcanism; Enceladus
Pluto, 148, 177, 249
point of periastron, see periastron, point of
Poisson's equation, 228
Polar Mesospheric Clouds, 220
potential, see dust, effective potential; electric
potential: scintillation, potential
power-law distribution, 42
Poynting flux, 171
Poynting-Robertson drag. 44, 118
pre-main-sequence stars. 43, 45, see also T Tauri stars
precipitation, 195
acceleration, |88
atmospheric heating, 13, 180, see also Joule heating
aurora, 187, 196, 197
conductivity, 189
current closure, 188, 193
ionization, see ionization, impact; ionization,
precipitation
photosphere, 27
radio emission, 196
X-ray emission, 14, 197
pressure, see also plasma fi
balance, 69, 169
dynamic. 70, 99, 228, see alse solar wind, ram
pressure
clectron, 163
gas, see pressure, thermal
magnetic, 15, 169, 228, 231, 232, 234, 241
perturbations, 230, 231
plasma, see pressure, thermal
radiation, 16, 44, 72, 253
ram, see pressure, dynamic
solar wind, see solar wind, ram pressure
surface, see lerrestrial planets, surface pressure
thermal, p, 227, 232
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total, 238, 241
primordial disk, see disks, primordial
Project 1640, 116
protoplanetary disk, see disks, primordial
Proxima Centauri, see o Centauri
PSR 1257412, 107
pulsar, 17, 72, 292, 322, 324, 325

timing, 107

quasar, 17, 292, 294

quasi-neutrality condition, 265, see also charge
neutrality

quasi-stellar radio source, see quasar

quasi-two-day wave (Q2DW), see waves,
quasi-two-day

radar, 290, see also 1PS capable systems
echoes, 292
radial velocity, 106, 121
ohservations, 108, 109, 111, see also Doppler
technique
stellar semi-amplitude, see stellar radial velocity
semi-amplitude
radiation belts, 16, 270, 280, 281
Earth’s, 273, 281
Jupiter's. 196, 281
Saturn’s, 281
radiation damage. 56
radiation pressure, see pressure, radiation
radiative-convective boundary, 145
radiative equilibrium, 153
radiative hydrodynamics, see hydrodynamics,
radiative
radiative recombination, see recombination, radiative
radiative transfer models, 41
radiative zone, 6
radio
aurorae, see aurora, radio
bursts, 32, 276, 278, 292, see also gyrosynchrotron
emission; flares. radio, 320
flare, see flares, radio
great storms, 290
light curve, see light curve, radio
oceultation, 18, 179, 182, 207, 293, 294, see also
occultation
scintillation, see scintillation, radio
spectrum, 290
radiogenic heating, 139
radiolysis, 17
ram pressure, see pressure, dynamic
random walk, 6. 8
Rayleigh Taylor instability, vee instabilities, Rayleigh
Taylor
recombination
chemical, 205
dissociative recombination, 162, 184, 205, 214
radiative, 182, 205
rate, 200
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reconnection, see Magnetic reconnection
reflex velocity
solar, 106
stellar, 106, 122
refractive index, n. 294, 300, 303
refractory elements, 70, 118
Reynold's number, magnetic. Reyy. 10, 138, 145
Rhea, 244
rings, see alse gas giant, rings
atmosphere connection, 183, 184, 187
particle absorption, see alsi moon absorption
signatures, microsignatures, 283
seasons, 263
rocky planets, see terrestrial planets
Roselta spacecraft, 248, 267
Rossby number, 25
Rossiter-McLaughlin (RM) effect, 121
rotation measure (RM), 323
RS CVn systems, see also binary stars, 26

Saturn, 146, see also gas gianl
aurora, see aurora, Saturn
B ring. 261, 264
drift velocities, 273
dust, 261
dynamo, see dynamo, Kronian
homopause, 199
ionization, 199
ionosphere, see ionosphere, Saturnian
lightning storms, see lightning, storms
magnetosphere, see magnetosphere, Satumian
moons, 283, see also Dione: Enceladus: Rhea: Titan
plasma source. see Enceladus
radiation belts, see radiation belts, Saturn’s
radio occuhation, 295
rings, see rings: Saturn, B ring; Satum, spokes
spokes, 261, see also Hubble Space Telescope,
spoke observations, optical depth, spokes
water group, 183
Satum Electrostatic Discharge (SED), 186
Satum kilometric radiation (SKR), 263
scale height, H,. 32, 159, 185,201, 204
scattering
inverse Compton, 32
laser, 266
sereens, 296, 306, 309
strong regime, 305, 306
Thomson, 315
transition from strong to weak, 320
weak regime. 305-307, 311
scintillation, 18,293
amplitude, 300, 305. 309, 312
index, 306
interplanetary (IPS), 290, 294, 296, 300, 304, 309,
317, see also IPS capable systems
interstellar (ISS), 294
ionospheric. 293, 296, 302, 319
level, m. see scintillation, amplitude

multi-site observations, 297, 306
potential, 306, 308
power spectrum, 309
radio, 293, 306
solar wind, 289
Scorpio-Centaurus Association, 57
screens, see scaltering screens
seasons, sée dust storm, season; Mars, seasons; rings.
seasons: lerrestrial planets, seasonal variations
secondary eclipse, 112
secondary electrons, 181, vee also secondary particles
secondary particles, 281, see also secondary elecirons
secular migration, see migration, secular
seismic anisotropy, 131
seismic waves, |31
seismology, 130, 134
semi-amplitude, see stellar radial velocity
semi-amplitude
semi-diurnal tides, see tides, semi-diurnal
semi-length, see loop semi-length
semi-major axis, a, 105, 111
semi-minor axis, b, 105
shielding. see magnetic shield
shielding distance. plasma, & p. see plasma shielding
distance
shock, 230, 233, 238, 246, 249
acceleration processes, 270, 280, see also Fermi
acceleration
bow, see bow shock
CME. see coronal mass ejection, shock front
comet, see comet, shock
interplanetary. 85, 254, 270, see also Co-rotating
Interaction Regions; coronal mass ejection,
shock front
supernova. see supernova, shock wave
termination, see termination shock
Sirius, 59
Sirius B, 68
Skumanich r='/? law, 25, 48
slow mode waves, see waves, slow mode
solar active region. see Sun, active regions
solar activity, see Sun, magnetic activity
Solar and Heliospheric Observatory (SOHO) mission,
94
Large Angle and Spectrometric Coronagraph
experiment (LASCO), 94, 276
solar baryeenter. 107, see alse baryeentric velocity
solar constant, 153, 154
solar corona, see Sun, corona
solar cycle. 16, 73, 81, 92, 154, 165, 208, 252, 297
solar diameter, see Sun, diameter
solar ¢levation angle, B, 263
solar energetic particles (SEPs), 275
events, 168
solar evolution, see Sun, evolution
solar explosive events, see explosive events
solar flare, see flares, solar
solar irradiance, see iradiance, solar
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solar-like stars, 5, 25, 39, 47, 75
first planetary detection, 107
mass-loss rate, 38, 71, 94
rotation rate, 48, 81
stellar wind, 93
time of disk, 44
time o zero main sequence. 43
X-ray flux, 77
Solar Mass Ejection Imager (SMEI). 315
solar mass-loss rate, see Sun, mass-loss rate
solar-mass star, see solar-like stars
solar nebul, 39
solar nebula theory or model, 117, 121
solar reflex velocity, see reflex velocity, solar
solar rest frame, see heliocentric rest frame
solar rotation, see Sun, rotation rae
solar spectrum, see Sun, spectrum
solar storm, 168
solar system, x, 1, 8, 13,44
age, 51
formation, 118
solar temperature, se¢ Sun. temperature
Solar Terrestrial Environment Laboratory
(STEL/STELab), 298, 313
solar-type stars, see solar-like stars
solar wind, 56, 60, 207, 303, see also interplanctary
medium: Parker Spiral; stellar wind
aceeleration, 83, 320
bi-modal nature, 298, 299
deflection, 2, 12, see also magnetosphere
electric field, see electric field, convection
history, 77
influence on escape, see escape, solar wind
influence
interstellar medium interaction. 8, 17. 62, see also
charge exchange; termination shock
ionosphere coupling, see ionosphere, solar-wind
coupling
Mach number, 240
magnetic braking, 7, see alse magnetic braking
measurements, 289
ram pressure, 60, 164, 165, 213, see also pressure,
dynamic
scintillation, see scintillation, solar wind
streams, Se¢ CO-rotating interaction regions
soni¢ Mach number, see Mach number, soni¢
sonic point, 254, see also Alfvén point
sound speed, cy. 62, 230, 231
sound waves, see waves, sound
Sounding of the Atmosphere by Broadband Emission
Radiometry (SABER), see Thermasphere
lonosphere Mesosphere Energetics and
Dynamics. Sounding of the Atmosphere by
Broadband Emission Radiometry
Space Telescope Imaging Spectrograph (STIS), 113
space weather, 1.9, 37, 100, 293, 296, 319, 325
space weather forecasting, 311, 322-324
Space Weather Prediction Center, xi

spectral energy distribution, 34
spectral index, o, 31
spectral lines, xii
spectral type, xil, 25, 109
SPHERE, 116
spin-down, see magnetic braking
Spitzer, 111
spokes, see Saturn. spokes
spots
AUronr, Se¢ aurora, spots
starspots., 6, 77, 109, 114
sunspot, 85
sunspots, 77, 87, 290, see also solar ¢ycle; Sun,
active regions
spuftering, see escape, spultering
Square Kilometer Array (SKA), 315, 324, see also
1PS capable systems
standoff distance, Ryyp, 99, 169. 241, see alse
magnetosphere, magnetopause
star-disk connection, see disks, stellar connection
star names, Xi-xii
star—planet interaction (SP1), x, 98
SEASpoLs, see spots
Stelun-Boltzmann constant, a, 153
stellar activity, see magnetic activity
stellar adulthood, 6. 51
stellar astrosphiere. see astrosphere
stellar binaries, see binary stars
stellar birth, 43
stellar clusters, yee clusters
stellar CME, see coronal mass ejection, stellar
stellar coronae, see corona
stellar energetic particles, 38
stellar evolution, 43
stellar Rares, see flares, stellar
stellar irradiance, see irradiance, stellar
stellar magnetic activity, see magnetic activity, stellar
stellar magnetism, see magnetism, stellar
stellar mass loss, see mass-loss rate
stellar noise, 109, 110
stellar obliquity, see obliguity, stellar
stellar old age. 54
stellar parameters, 23, 25
stellar photosphere, see photosphere, stellar
stetlar radial velocity semi-amplitude, K4, 107
stellar reflex velocity, see rellex velocity, stellar
stellar rotation rates, 81, see also magnetic braking
stellar s!)in-duwn, see magnetic braking: Skumanich
=12 Jaw
stellar surface, see photosphere
stellar temperature, 6, 25
stellar wind. 9, 25, 56, 71, 74, 77, 78, 80, 93, 101,
140, see also magnetic braking: mass-loss rate;
solar wind
evolution, 57, 72
stellar youth, see young stellar objects
STEREO WAVES instruments, 253
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storms, see dust storms: lighming, storms; magnetic
aclivity, geamagnetic; radio, great storms; solar
storms: substorms
stratosphere. see atmosphere, stratosphere
stream interaction region (SIR). 321, see also
Co-rotating Interaction Regions
subgiant stars, 25
substorms, 190
sudden suatospheric warmings (SSWs), 220
Sun, ix
active regions, 82, 80
age, 51
chromosphere, 164, see also chromosphere
corong, 38. 40, 164, 277, 289, 290, 297, 323, see
alsu corona; occultation, radius
cycle, see solar cycle
diameter, 10
evolution, 7. 154, see alse solar-like stars
explosive events. see explosive events
field strength. 82
flare, see flares, solar
history, see Sun, evolution
irradiance, see irmadiance, solar; solar constant
magnetic activity, 1, 9. 14, 83, 86. see alse coronal
mass ejection; flares; solar cycle
magnetic field, see heliosphere: Sun, photospheric
magnetic field
miss-loss rate, 38, 73, 94, see also mass-loss rate
measurements, 289
photospheric magnetic field, 83, 87
reflex solar velocity, see reflex solar velocity
rolation rate, 86, see afso Carrington rotation
spectrum, xii, 201
surroundings, see clouds; interstellar medium
temperature, 60
variation, 23
X-ray emission, 73
young, 7,97, see alse Faint Young Star problem
Sun-Earth connections, 5. see alse Earth: Sun
Sun-hke stars, see solar-like stars
Sun-solar system connection, 2, see alse heliophysics
SUNsSpoLs, see spots
super-Earths, see exoplanels, super-Earths
superflare star, 49, 53
supergiant stars, 72
superionic water, 137, 144
superior plancts, see gas glants
supernovi, 9
debris, 70, 280. see also Galactic Cosmic Rays
remnant, 68
shock wave, 70
simulation, 68
type 11, 292
surface area, see terrestrial planets, surface area
surface-bound exosphere. see atmosphere, exosphere,
surface-bound
surface charge, moons, 234
surface charge density, ag, 264

surface gravity, xii, 2§

surface magnetic field, see crustal fields; dynamo:
photosphere, magnetic field

surface potential, ¢, see electric potential, surface

surface pressure, see terrestrial planets, surface
pressure

surface iemperature, see stellar temperature; wrrestnal

planets, surface temperature
Swarm constellation, 146
Swirl emission, see aurora, Swirl emission
synchrotron emission, 31, 141, 280, see also Aares,
synchrotron; gyrosynchrotron emission
beam, see also pulsar, 107
galactic background, 323, 326

T Tauri stars (TTS), 97, see alse young stellar objects
classical. 44, 45, 47, 87, 91
weak-lined, 44, 45
Taurus Molecular Cloud, 45
temperature, T
auroral spot. 199
brightness, see brightness temperature
cold gas, see clouds, lemperature
disks. see disks, iemperature
effective, Togy. xii, 31, 153
flares. see fares. temperature
photoionized gas, 297
solar, see Sun, femperature
stellar, see stellar temperature
terrestrial planets. see terrestrial planets. surface
temperature; terrestrial planets, lemperature
profile
Tethys, see Saturn, moons
termination shock (TS). 9, 60, 62, see ulso

heliosphere, structure
terrestrial planets, 141, see alse Earth, Mercury,
Mars; Venus

albedo, see albedo

altitude profiles, 204

atmospheres, see atmospheres

densities. 158

eccentricity. 149

energy absorbed, 155

escape, see escape

escape speed, |59, see also escape. speed

IR cooling, 208

metallicity, 124

seasonal variations, |1, 149, see seasons, Mars, 205

solar-wind parameters, 164

surface area, 163

surface pressure, 12, 148, 156, see also Earth,
surface pressure

surface temperature, |1, 149, 153, 154, 156, see
aiso Earth, surface wmperature

remperature profiles, 208, 209

thermosphere, 13, 201, 203, 205, 208, 215, 220, see

alse atmosphere, thermosphere
tides, see also tides, 215
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troposphere, 211, 217, 219, 224, see also
atmosphere, lower
upper atmosphere, 203, 208, 211, 220, see also
atmosphere, upper; Mars, upper atmosphere
volcanic activity, see volcanic activily
theory of special relativity, 106
thermal conductivity, see conductivity, thermal
thermal convection, see convection, thermal
thermal escape, see escape, Jeans
thermal expansion coefficient, or, 128
thermal pressure, see pressure, thermal
thermosphere, see atmosphere, thermosphere
Thermosphere lonosphere Electrodynamics GCM
(TIEGCM), 218

Thermosphere lonosphere Mesosphere Energetics and

Dynamucs (TIMED). 202
Global UV Imager (GUVI), 205
Sounding of the Atmosphere by Broadband
Emission Radiometry (SABER), 210, 219
Thomson scattering, see scattering, Thomson
tides, see also Earth, tides; ionosphere, tides; Mars,
tides; terrestrial planets, tides, 214
diumal, 214
migrating, 214
non-migrating, 214
semi-diumal, 214
Titan, 134, 148, 177, 237, 245
total electron content (TEC), 222, 324, 325
transit timing vanations, 122
transiting planet, see exoplanet, transiting
Traveling lonospheric Disturbances (T1Ds), 223
Triton, 246
tropical ionosphere, see ionosphere. tropical
troposphere, see almosphere, troposphere
turbopause, see atmosphere, turbopause
twinkling, see scintillation
two-stream plasma instability, see instabilities,
two-stream
TZ CrB, 39, see also binary stars

ultracool dwarfs, see dwarf stars, ultracool
ultraviolet (UV), 111
Ulysses spacecraft, 289, 297, 298
dust measurement, 251, 253, 260
neutrals measurement. 59, 61
universal gas constant, R, 179
University Corporation for Atmospheric Research
(UCAR), xi
University of California, San Diego (UCSD), 297.
311, see aiso computer assisted tomography
upper atmosphere, yee almosphere, upper,
chromosphere, corona
Uranus. 137, see also gas giant; ice giant
aurori, see aurora, Uranus

v gag. see intersteliar flow
V773 Tau, 46, 47
vacuum permittivity, £y, see permittivity, vacuum
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van Allen, James, 273
variable star catalog, see catalogs, variable star
Vasylilinas cycle, 194, see also flux tube interchange
Venus, 148, see also terrestrial planets
deuterium to hydrogen ratio, 150
dynamo, see dynamo, Venusian
magnetosphere, see magnetosphere, induced
rotation, 204
surface, 12, 151
water content, 149
Very Long Baseline Array (VLBA), 299
very-long-baseline interferometry (VLBI), 294
Vesta, 140, see alvo asteroids
Viking Landers, 207
viscosity, 10, 142, 191
volatile materials, 122, 157
voleanic activity, 12, 16, 157, 259, see also
cryovolcanism: o
voleanic outgassing, see outgassing, volcanic
volume ennssion measure (VEM ), 34, 39, 40
Voyager spacecraft, 62, 137, 176, 186, 262, 265, 266
plasma waves and radio science experiments, 268
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