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a Cemauri , 59. 65, 76. see also binary stars 
et Ccn B. 65. I OS 
Proxima Cemauri. 49, 77 

a Tau, 71 
11. see plasma II 
II CMa,68 
~ Pictoris. 116 
£ CMa.68 
K Ct:t, 49 
I; Boo Binary. 76. ree also binary st:us 

I; Boo A. 76. 77 
I; Boo B. 76 

rr t UMa, 74, 75, 77 
36 Oph, 57 

AB Ooradus, 83 
ablation. 183. see also meteoroid ablation 
Active Galactic Nuclei (AGN). 292 
active regions. see Sun. active regions 
active stars. 49 
adaptive optics, I 17 
adiabatic condition . .tee magnetohydrodynamics 
adiabatic invariams. 278 

first. 272. see ofm magne1ic moment 
s.!COnd, 272. me alfo bounce motion 
third, 273. see also magnetic flux conservation 

adsorption, 157 
:idulthood. stellar, .iee stellar adulthood 
aeronomy. 175 

compamtive, 13 
albedo. A. fee Bond albedo 

Eanh's. 85 
Alfveu point, 93, 98 
Alfven speed. v A. 93. 2:l I 
Alfvcn surface. 93 
Alfvcn "a>t!S, see wave~. Alfven 
Alfven \l.ings, 237. 239. 245 
Alfvcnic Mach number .. 1ee Mach number, Alfvcnic 
Algol systems, 26, ue alw binary stars 
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alkali metal, 145 
Allan Hills A8 1001. 140 
Allende, 139 
arnbipolar diffusion, tee diffusion. amb1polar 
nmbipolar elc:ctric fields. see elecuic field. amb1polar 
Ampere's Law, 227 
ampl itude scintillation, su scintillation. amplitude 
Angriles. 139 
angular momentum lo'~ rate, 93 
angular mlc. Kepler, '''A' . Jee Kepler angular rate 
angular' elocit}. I/I. 258 
anisotropies. particle. AF', 285 
anomalous cosmic ray) (ACRs). 67 
Apollo missions. 134. 135 
Apollo Passive Seismic Experiment. 134 
Appleton anomaly. see Equatorial lono~pberic 

Anomaly 
Archcan era or con. 9. 85 
Artemis mbsion, 244 
association l'raction. 96 
asteroids. 246. see also Br.tillc; Ceres; Eros. Gaspra; 

Ida: Vesta 
cru~tal fields, 140 
dynamo. Jee dynamo, tNeroids 

astromctry. 117 
astronomical unit (AU ), 62 
Astrophysics Data Sy)li!m (ADS), xii 
astrosphere. 56. 70, 71. 80. see also stellar wind 
a_~1rospheric magnc11c field (Al\1F). 81. 91 
Aracama Large Millimctcr/submillirne1er Army 

(ALMA), 79. 118 
atmosphere. 175 

exobasc. 159-161. 162. see also escape 
exosphere, 160. 177. 198, 202 
exosphere, swfacc-bOund, 175 
global energy budget. 153 
hererosphere. 177. 201 . see also atmosphure, upper 
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homopause. 160. 177. 179, 188. 201. 203. 204. ~ec 
11/.w Jupiter, homopausc: Mars. homopause: 
turhopause 

homo>phere, 177. 201, see nlso aLmosphere, lower: 
atmosphere. turbopau!ie 

ionosphere. ree ionosphere 
10\'er. 13. 159. 175. 177. 202. 203. 211. su aim 

atmosphere, homo~phere. mrnosphere, 
sir:uosphere: aimo;,phcrc. 1roposphere 

me~opause, 160, 208 
planetary, 11. 147 
~tcllar. I 13 
~tra1osphere. I SJ, 215, see tJfo• atmosphere. lower: 

gas giant. stratosphere: sudden srr.nosphenc 
warmings 

1hennosphere. 159. 177 • . ~u 11/.w a1rnosphere. 
upper: Earth, thenno;phcre: gas giant. 
1hcnnosphere; Mai'S, thennosphere: terrestrial 
planets. thennosphcrc 

troposphere, tee atmo~phcrc. lower: gas giant: 
troposphere; terrestrial pl:lnet~. troposphere 

rurbopause. 203. 204. ~ee a/w atmosphere. 
homopause 

upper. 13. 202. see alw armoi;phere. e:1.osphere; 
:nmosphere. hctcrOl>phcre, aunosphere. 
thcrmospherc: gas giant. upper atmosphere; 
ionosphere. Mars. upper aunosphere: terrestrial 
planets. upper at mospherc 

uurorn. 14. 175. 187. 190. 196 
diffuse. 195, 196 
discrete. 196 
E.·mh. 190. 197. 198 
energetic particles, 280 
hearing. 223 
Jupiter. 187, 191 , 193. 196. 199. 280 
main 01•:11. 286 
on cxoplancts. 193 
mdio. 14, 197 
Sanim. 187. 193. 195. 196 
)pot. 195, see alw temperature. auroral spot 
s .... irlcmission. 191 
1a1I. 195 
Umnus. 191 

namard's Star, 54 
baroclinic instabilities. see instabilities. baroclinic 
barycenler, .1·ee solar har)'ccnter 
barycentric velocity. I 07 
ba;eline. 309 

parallel Bpor. "307 
perpendicular. Bperp· 307 

Bt1ye)mn Slatistical method. In 
Acer·~ Law, see Lambe11 Rccr Law 
H.:piColombo mission. 146 
binary srnri., 5, see al\/I IJ C'enr:iun, ~ Boo Binary: 

Algol systems: FK Com system~; HR 1099; RS 
CVn systems; IL: CrB 

dynamo. fee dynamo. binary ~rar; 

e:>..oplancts. ~ee cxoplancts. circumbinary 
nares. see flares. bmal) )\ar): magnetic 

reconnection. binary srars 
orbits, W'l' astro111clry 
rot:ition rate. 26 
tidall)' locked. 55 

hirefringent medium. 12::? 
81rkdand currents. 187 
birth. ~ee stellar binh 
Boltrn1ann constant. k or k 8, 159, 179 
Bond albedo. A. 153, 154 
bounce motion, J. :?.72 .. 1ee also adiabatic inv:iri:inr~. 

second: magnetic mirronng 
bow shock (BS). 15. 60. 72. 235. 240. 270. •<·e alw 

Eanh. bo"' ~hod. heliosphere. structure 
bo\\ wave. 6~ 
Braille. asteroid. 247 
bremsstrahlung, 27, 10. 44, 197 
brightness rempcrmurc. 31 
hroadband photometry. ree photometry. broadband 
bulk escape. fee escape. hulk 

Call1>to. see Jupiter. llK><m>. Galilean 
capaci1ance, C. 2.15 
carbon dioxide <C02>. 12. 1~8. 155, 204. 208 
Carrington rotation (CRJ, 312, 321. see also Sun. 

rotation rate 
Cassini mission and ob>crv111ions. 176 

dusr. 260 
energetic paniclcs. 283 
final orbits. 146 
radio occuhation~. 186. 295 
ring spokes. '.!63. 265 
Saturn field, 136 
Titan. 134 

catalogs 
Henry Draper. xi 
Kepler loput, 124 
variable star. \i 

cemer of mass (COM). I 06 
Cere:..249 
Chandm X-ray obsen·arory, 98 
charge exchange <CX l. ().I.. 236 

dissociative. 14 
emission. 68, 197 
IBEX, 67. se<' ofro Interstellar Boundary Explorer 
ionosphere. 161. 182 
pickup. 66, see alro pickup ions. charge exchange 

charge neutrality. 184. 217. 1ee also quasi-neurmliry 
condition 

chemical recombinauon. 1u recombination chemical 
chromosphere, 6. 28. 29. 41. -18, 52. tee also Sun. 

chromosphere 
evaporation, '.14, 39. 90 

Churyumov-Ger.isimenko. 248 
circulation pallems, 149 
circumbin31) orhu~. 125 
carcumbmat) planeh. see cxoplanets. c1rcumbinal) 



368 Index 

cla~s II ohject, .~ee T Tuuii s1ar. classical 
class 111 object. see T 'lauri s1ar, weak-l ined 
climate, 11, 147. 150, fee alw gas gillllt. climates: 

heliophysics, effect on climate 
chmatc change. 12. 150. tt•e alw Eanh, climate 

change 
clouds. 57 

Blui: Cloud. 59 
G cloud. 59 
Leo cloud. 68 
local mterstellarcloud (LIC). 9. 57. 67. 69 
Mic Cloud. 59 
1c111pcmturc. 68 

clusteN>, 25. 44. 47, 119. see also Hyades; Orion 
Nebula Clus1cr; Pleiadcs 

Co-rotahng Interaction Regions (CIRs). 92. 321 
co-rotauon. 192 
co-rota11011al electric lield. 1ee clecrric field. 

cn·rotat ional 
coll isional ionization equilibrium, 33, '.19 
column densi ty, '\9 
coma. 175 
Comet 67P. 249 
cornc1~. 16. 141. 228. 247. 265. fee also 

Churyumo,-Gcrnsirm.mko. Comet 67P 
dust. see dust. comer:iry 
shock. 249 

Communi1y Coordinate<l Modeling Cen1er (CCMC). 
321 

composition;1l com·ection. ue convection. 
compositional 

computer assisted 1omogruph} (CAT). 311, 321 
condcnsmion. 10. 34. 157 
conJuciancc. see conduc1ivity 
conductivity 

d~-c1ncal. o. 127, 145. 234. 236 
Hall . 188 
orrc. 130 
Pedersen, 188, 189, 192. 193 
1hcnnal,k, l'.!8. 142 

conservation 
angular 111omenrum, I 05 
magn.:tic Hux. ,'1.f. 273 
mass 1.'tjuution. 227 
rnomen1um equa1ion. 227 

convcccion. 128, 130. 134. 169 
composillon:J. 128 
elec1 ric field. see clcc1nc field. convection 
1ono)pheric. see 1ono:.phcre, convec1ion 
radiative boundar) .. ll'f' r:idiathc-<:onvcc1hc 

boundary 
thermal. 128 
tropical, 215 

convection t.one. 6 
depth. 2.5 

Convective Equacorial Ionospheric S1om1s, w•e 
Equaiorial Spread F 

cnnvec1ive granules, 109. see also grru1ulntio11 

cool Sl:lN>. 6. 25. 83. 93 
corc- mnnilc boundary (CMB). 135, 142 
Conoli' in fluence or force. 7. 149. 180 
corona. 6. 27. 50. 73. 91. see aim Sun. corona 

plru1c1 m1ernction. ree star-planet i111cr:ic1ion 
plancmry . .see atmosphere. exosphere. Mar... corona 

<:oronagraph, 38, 289, 299 . . 1ee also Solar n.ncl 
Hclim.pheric Observatory mission. Large AngJe 
and Spcctromeinc Coronagraph experime111 

coronal ma..~s ejection (CME). 16, 276. rte als<1 
explo~ivc cvcn1s: narc~: magoc1ic reconnec1ion 

ca~ studies. 3:! I 
di!ICCli ng. 299 
l:l:u1h-di rcc1ed. I 0. I 03, 3 18 
CllCl'l!CllC paiticles. 275 
c~opla net interaction. 99. I 00. 102 
Farada) rotation. 3'.B 
masi. lo'>S. ree mass-loss rate. CME·dnv.:n 
rcla1ion m Hares. 37. 73. 76. 90. 94 
~hock l'ron1, 16. 38, 92, 277, .1ee also Co-rot;iting 

lmeraction Regions: shock. interplanc1ury 
stellar. 8. 37. 80. 89 

CoRo l.1 11 
CoRoT-2. 115 
Cosmic Dust Analyzer (CDA). 261 
i.:o>mic my albedo neutron decay (CRANDJ. 281 
Cowlinft's 1hcorem, 1:n 
Crab Nebula, 290, 296 
cra1er. 151 
cro~~·eorrcla11oa fuoclton (CCF). 302. 107, 309 
cn1>1nl magnetic fields, .11'1' :i.stcroids. cruMal liclds 

M:111ian . .;ee Mars. el'UMal fields 
lunar, .vee mini -magne1n~phere 

a~leroids, .ree Moon. Elanh's. crus1al fields 
cryO\'Olcanism. 192, fee al•o Encelad11s 
CTA'.!l.JeeJ0318+ 164 
CITS. we T Tauri s1ars. classical 
currcn1. 227. 229. '.!40. see also ionosphere. curri!nts: 

Jupi1er, curren1 ~ystcms: magne1osphcrc. currents 
bakmcc equation, 258 
charging, 255. 257, 268 
den sit~. J. 227 
displacc111cn1. 227 
licld altgnccl, 239 
gym1ion, /, 272 
I I all, 238. see also dri fl of particles, Ha ll: electric 

ritild, Hall 
inouccd. I 0 I. 243 
Pcdcr..cn. 193. 2'.18 
pidup, 237 
secondary. 258 
shccl. 298, set' al.m curren1-shee1 source >mfacc 

c11 rre11t-shee1 source su1facc (CSSS), 321 
curvature drifl. see d1ifl of panicles. curva1urc 
c11rv;11ure force. 228, 238. see also magnclic t cn~ion 

CV chondrite. 139 
cyclotron maser, 31. ll'I! olw ins1abi1i1ies. cyclotron 

m::iser 
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cyclo1ron maser insrabili1y. ti'<' in~1ahili1ies, cyclnlrnn 
lllUS<!r 

cyclo1rnn radius, see gyro1;1dius 
Cythcrcan. see Venu> 

n 1ee diffusion. coefficient. molecular 
d.ut maner. 116 
DAW!\ .pacccmf1. 2.+7 
d:iyglow. 175, 208 
dc·~crccning e' cm. 70 
dcnd 1one. ff<' 1.li~ks. iuninniun 
deb1i~ disk, fee disks. dch1 j, 
Ucbyc '>hie lding Jcng1h. >.n. 266. ue also pla~ma 

~hiclding d1s1ance 
dcutcnum (DJ. xii. 57. I ~O 
d1flu:.c aurora. fee aurom. <.hllu!.C 
d1ffu~mn 

:unbipolar. J 85 
coefficie111, e{ldy. K. 203 
cocf'ticiem. molecular. D, 203 
cocllic1cnt. md1al. H. 21).+ 
eddy, .~ee diffusion. cc1t:tfo:urnt, eddy: d1ffu>1on. 

1urtuknt 
equmion. 283 
magnetic. JO. 128 
molecular. J 77. 201. see a/\'o diffusion. cocfficienl. 

molecular 
particle. 165. fee alro diffu~ion. molecular 
tenn. 84, t 28 
rurhulent. 177. 205. ti'<' "fo' chffusion. codfa:ienl, 

eddy 
velocil). 204 

thllus1v11y. see magncuc d1tfu,iviry 
d1111en\10nless number... IS. 230. 231. 233. 2.+9. fee 

ulto Mach number; pla~ma ~: Reynold'> numbc1. 
111ag11~1ic; Rossby number 

Dione. 261. see alw1 Sa1urn, moon;; 
dircc1imaging1echmquc. I 06. 115 
di'>Crele :iurM:l. <I'<' aurora. d1-.crc1.: 
d1sJ..s. su also T T:luri Sl:l~ 

angular momentum 1r:m;fcr. 87. 118 
clchri~ or reprocessing. 18. 4-1. 118 
dbJ..-dri,cn planetat) m11,rr:uicm, 120. 12 I. W'I' a/1(1 

migrn1ion 
lh1rc;,. see flares. disks 
i\1mn11on, 88 
primordial or proroplanetary. 5. -n. 8 7. I 18. 121 
>i<.lfl. 1ee d1>k~. ionituuon 
1,rell:ll' connection. 46. 91 
1cmpcramrc. 118 

dl\p.!l">ton mea::.ure COM). 325 
disper-ion rela1ion 

Uu>t Acousuc. 266. see al.w waves, Ous1 Acoustic 
Du." Ion Acous1ic. zc,s. I('<' alw waves. Du>t Ion 

Acoustic 
MHO. 211 

displacement .:urrenr. ~ee cumJnt. displacement 
dl''oc1miun. 16.+, 198 

Jii.>ociarivc charge exchange . . fee charge e~chang0. 
dissociative 

dissociative rccomhinarion. 1ee recombination. 
dissociative 

disturbance factor ll!vel. iet• g- le~el 

diurnal tides. fet udcs. diurnal 
d\1e flare ,.1ar.. ~t(' U\1 arr >I~. dMc flare Sl;\J"\ 
Doppler broadening. I 09. 1ee alw line broad~ning 
Doppler effect. I 06 
Doppler pararnelen, ( b J. 59 
Doppler shift. 34. 106. 108. 109. 12 1, 293 
Ooppler 1cchniquc. 106. 107. 111. 117 . . !l'I' 11/tn rad1:il 

veloci1y. obscrv:uion~ 
dnft of particle; 

hy neu1ral ~md 185 
curvarure. t'c. 271 
t X 8,V£.2l3.2J7,27] 
gradien1, 11c. 271 
Hall. 193. see 11/w curreni. Hall . eleclric fidd, Hall 
101al, i!, 273 
vertical. 220 

drift tcnu. 84 
Dungey cycle. 16. 190 

ruta1ionally domma1ed. 191 
du\I, 15 . .+4. 25 1, 268 

charging. H'I' curre111s, charging. 255 
cometary. 2.+8 
de1ec1 ors. 268 
disk. see disks 
elTech\e po1cntml. U. 259 
equation of motion. 257 
C>c:lpe \dOOI}. l'cu<1p<· 261, ~ee alw csc<ipc. du,1 
grain si1e. 260 
gyrofrequenc) • . ire gyrofrequency. du;t 
heating. 1 I I 
in magncmspherc'>, 25.+, 257. 260 
mtcr>lellar (ISD), 9. 70, 25 I. 252 
Martian. 2 1 I. 215 . .1ee alw dusl devil: dust MOrm 
ob<;ervation~. w•e I luhhle Space Te!e.c:opi.:. du:.t 

observation!> 
photoelectric erni,-.11>11. 255. 257. 258 
pickup, fee pickup 1on,, dust 
po1en1ial. ,-ce du>I. cffoc1ivc potential: electric 

potential. surfac~ 
Poynting- Robcrlson cJr:ig. see Poyniing Roher1:.rin 

drag 
\.\'uves. see \\'aves 

J)usi Acoustic (DA> mode. 1ee waves. Ou<;t Aco1mic 
c.IU!>t dC\'il. J-19. J 50 
<lust ion acousllc t11>lab1luy. tee instahilitics. du\l mn 

3COUSlic 
Dusi Jon Acous11c (VIA) plasma wave . .see wa,e>, 

Du~1 Jon Acou,lic 
du>! >tom1. 11. 150. 22-1. 296 

~e;1son. 224. 296 
dwarf s1ars. M. 25 

i:hromosphcric ucth ity. 52 
clusters. ree Hyade ... PJ..:iadc.; 
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dMc lltu'C stars. 49 
exoplanets, 98 
field swngth. 82 
Oare rate. 42 
flares . . see flares. dwarf star~ 
lensing. l 16 
magnetic activity, 6, 90. w•e also magnetic activity 
mnltiwavelengch flares, 42 
photosphere, 50 
radio Oares, 31 
~olar neighborhood. 49 
spin rate. 48 
ultracool, 50 
white-light flares. 27. 34. 37. 41, see nl.fo llares, 

whi te-light 
X-ray emission. 48 

dynamic pressure, see pres~ure. dynamic 
dynmno. 6, 169, ~ee al.wi crustal magnetic fields 

action, 127. 129 
asteroids, 139, 246 
a~t rophysical. 10 
binary stars. 8 
Eanh':., 10. 130, 137. 146. fet! also Eanh, magnetic 

field 
electric field, see electric field. dynamo 
exoplanet. 140 
Ganymede's. 11. 134, 240 
gcn..:rntion, 26 
ice giants'. 137. 144 
ionosphcric.220,222 
Jovian, 136 
Kronian, 136 
lunar. I I, 134 
Ma11ian, 133, 169 
Mcrcunan. 132 
planetary. 10, 126. 129 
planetesimals. 11. 139 
sell-sustaining. 127, 128 
shut down, 10, 133 
source region, 7, 128 
Venusian. 169 

£ x 8 drift. see drift of paniclc~. £ x 8 
Eanh. I. see also Sun- Enrlh connection. terrestrial 

planets 
airglow. 212 
albedo. see albedo 
:itmosphere. 148. see olw aonospherc 
aurora. see aurorn. Earth 
bow shock, 322, see a/10 bo~ shock 
climate, 148. 154. set also climate 
climate change. 12, 151 . . 1ee also climate change 
core, 128, 130 
crust. 9. 70 
cusp. 171 
dynamo, see dynamo, Earth's 
effect of CMEs. see coron:il mass ejections. 

Eurth-directed 

effect of GCRs, .tee galactic cosmic rays. effect on 
E:irth 

energy absorbed. ~ee tcrrewial planets, energy 
absorbed 

hi~tory. 78. see also Archean era: Faint Young Star 
Problem; Late Heavy Bombardment 

ionos1Jhere. see ionosphere. Earth's 
life, 9. 12. 87 
magnetic activity, ~ee magnetic activity. 

geomagnetic 
magnelic field. I 0. see lllw Dungey cycle: dynamo. 

Earth's 
magnetosphere. see magnetosphere. Enrth's 
m:mtlc, see mantle 
mis~ions, 202 
Moon. ~ee Moon. Earth'~ 

pla~ma source. 192 
radiation belts. see radiation belts, Eanh'~ 

reflex solar velocity. tee rcOex solar velocity 
surface pressure. 152, ue als" cerrestrinl planets, 

surface pressure 
surface temperature, 93, we aLw terrestrial planets. 

su1face temperature 
thcmlOSphere. 209. tee ulso atmosphere. 

thcrmosphere; tcrre~trial planets, thcm1o~phcre 
tides, 217, .fee also tcrre;trial plwiets, tides; tides 
ve locity. see HORIZONS ephemeris system 
volc:111ic activity. ue volcanic activity 
wava~.auuospbcric.219.223 

cccentncity. e. 105, 121. .1ee also terrestrial planets. 
eccentricity 

eddy diffusion. see diflusion, eddy; diffusion. 
coefficient. eddy 

effect ive temperamrc. see temperature, effective 
Einstein ring, J 16. see alw 111jcrolensing technique 
EISCAT Svalbard Radar CESR). 298 
EK Ora. 34. 47 
electric field. see also conductivity; Ohm's Law 

ornbipola r, 162 
convection. J:.'sw. 164 
co-rotational, Er. 257. 259, 261 
dynamo. 213 
Hall. 163. see alS<J current. Hall; drift of particles. 

Hall 
induct ive, 243 
motional , 162, 163. 234, 235 
solar wind. see electric tield, convection 

electric potential, 197, 234 
surface, .p. 255, 259, 264. 268 

electncal conductivity . . ~ee conductivity. electrical 
electrical insulator, see insulator, electrical 
electro-magnetic (EM). 289 
electromagnetic screening effect. 142 
electron 

charge. e, 304 
mass, 111~. 304 
radius. r~. 308 
secondary, fee secondary electrons 



ellip1iciry. >ee eccenuicity 
ellipse. 105 
elonga1ion angle, 297 
F.nceladu;. 183. 192. 245, fe<' ulso Saturn. nwon> 
energetic neutral a10~ (ENA~). 162 . .154. 32 I. 11•t 

ciltn inte~lellar 11i.:d1um. neutral:. 
ENLIL model. 321 
equatorial looosphenc Anomaly (EL.\). 212 
Equa1orial Spread F (ESF). 223 
Eros. 247 
erup1ivc cvcnls. see explosive cvcn1s 
e~cape, 12, 161, 177 

bulk. 163. 170 
du~I. ;ee ci/so dust. c~upc vcloclly. 253 
cncrg)', 159 
hchophys1cal drivers. 164 
hydrodynamic. 157 
ion ou1flow. 162. 170 
ions. 162. 163. 166, 169, 173. sl'e also ion pickup 
Jean\. 161. I 65. I 70 
magnc1ic fields in fl uence. 12. 169. tt•e alw 

magnetic shield 
neutrons. 281 
photochemical. 162. 165. 171 
n11e. atmospheric. 12. 163. 171 
r3te. ions. l 68 
solar~ ind innuencc. 16-' 
speed, ve"'" 158. see 11lrn dusl, escape velo<.:ity 
spunering. 162. 165. 170, 237, 254. 264 
t hcm1al. see escape. Jeans 
10 space. 158. 164. I 7'i 

escape vclocny. 11,H .. tu dust. eo;cape velocily; 
c...cap.:, speed 

Europa. 243. 245, 284 
Europl:M lncoheren1 SCATtcr (EISCAT) radar 

facility. 298. 302, 303 
European Space Agency (ESA). 11 7, 276 
EV Li1c, 77 
e~aporation. chromospheric, tee chromosphere. 

e"apora11on 
C\Ol>a~e. <el' armosphere. exob:1sc 
C\Oplaners. 5. I 04. 173. i.et a/M Kepler spacecrafr 

.umosphcre, 112. I 15. 122 
aurora. see aurora, on cxoplanets 
cin:urnbinary. 5. 125 
densi1y, J 22 
dcrection. I 05, I 08. tee 11/ru a~rrometry; direct 

imaging rechnique: Doppler rcchnique: 
e~oplaners. 1ransi1ing: Huhble Space Telescope. 
C\Oplanet deta'11on. 1111crolcnsing rechnique. 
phorometry 

d) nmno. see dynamo. C'(Oplane1 
Ea11h-likc, 104, J06- J08. 122 
effect of CM Es. see coronal mass eje.:tion, 

l!xoplanec inrcracuon 
escape. let' escape, hydrodynamic 
formarion. 117, see al.111 di~l;~; T Tauri stars; young 

s1ellar objecls 
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gas gian1, 112. 115, 119, J 23. see also cxoplaner~. 
hol Juplll!rs: rnigra1ion, planetary 

habirabil ity, tee httbllability: habitable planer: 
habitable zone 

hol Jupuers. 98. I 06. 144. ue altn gas gian1 
ice giants. 144. \ti' alw ice giants 
mass.106. 117. 122.121 
radius. 111, 122 
rocky, see 1erres1rial pl:mets 
super-Earth~. 141 
1rans11ing. 11 O. 1ee (1/vo rncl inalion, 1ransit ing 

exoplaners: ligh1 curve, transit 
exosphere. ue auno~phcre. exosphere 
expansion coefficien1. thumal. see thermal expansion 

coeffic1enr 
explosi1e .:~.:nl,.,, :!3. :!5. 26. 28, 38. 43. 47. ree alw 

coronal mass ejection. !fares 
extreme ultraviolet (EUV). 164 
ex1remcly long baseline (ELB). 3IO. 311. 3 15, ree 

11/so baseline 

Fain1 Young Siar problem or Faim Young Sun 
paradox. 78. 93, 97 

Faraday rOlarion (FR). I 8. 292. 294. 322., see afro 
coronal mass eJ~tlon. Faraday roration: 
ionosphere. Faraday roia1ion 

Faraday's Law. 227 
fas1 mode waves, see waves, fast mode 
Fe snow. see iron ~now 
Fermi acceleration, 277. 1ee alwi shock. accelera1io11 
FK Com sys1cms. 26. fl't' ulso bmary !ltar!I 
FK Comae. 91. 1·ee a/.10 gianr Stars 
tlares, tee alw coronal ma~s ejection. relation 10 

flares: CAplo!l1vc cvcnrs. magneric reconncc1ion: 
Neupen Etrec1 relationship 

binary s1ars, 8. -'6, 52 
continuum, 36. 42 
disks, 9 1 
d1>.arf ~tars. 37. 41. ~u aim dwarf stars. flt1r.! raic: 

dwarf 51~. "hue-light 
frequency. 7.45.48 
gradual pha:.e. 27. 29. 41 see al.to gradual event 
impulsive phase. 27. 29. 37. 41. see also impulsive 

events 
leng1h scales, 40, S(•e 11lw loop scmi-lengrh 
lighr curve. 40. tPe nlw ligh1 curve 
nanoflares. 1·ee nunofl:m~ healing hypo1he~b 
optical. ree Hares. white-light 
power. 95 
radio. 27. 29. 31. 46. :.ee also radio. bur;ts 
rate. see ffares, frequency 
scaling. 29 
size disuibution . ..S2 
solar. 7. 28. 31. 37- .39, 45, 90, 95, 208. see afro 

flare~. stellar 
srandard pic1ure. 27 
stellar. 7. 23. 24. 26. 33. -'I, 42. 55. 81 
s}nchrorron. 46 
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tempcratun:. 27 -29, 3 L 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. t,.. 285 
flux rope,., magm:uc. 319. 324 
flux tube interchange, 16. 192. 194 
Fomalhaut. 11 6 
footpoint. 81. 276 

motion~. 91 
Forbush. Scoll , 275 
Fresnel diMancc, 108 
Fresnel filter. 308 
Fresnel r:u.hu>. "I· 309 
Fresnel spatial frequency. q I, 308 
Fresnel L.One, '109 
frozen-in field condi11on. 192. 229 
fusion, 7 

.((·level , 312 
Gaia mission. 117 
galactic bad.ground ;ynchrotron emission. ue 

synchrotron emission. galactic background 
Galactic bulge. 54 
Galactic Co;rnic Ruy> (GCRs), 8. 'i6, 63. !14. 280. see 

also helio~phere, shielding of Oul:1<.:tic Co~mic 
Rays: supernova. debris 

cffcc1 on Eanh, 8. 56, 70, 85. 86 
Galactic magnelic field. 322 
GALEX satellne. 5 1 
Galilean sat.:llrte>. w:e Jupiter. moons, Galilc:w 
Galileo mission. 134. 176. 246, 260. 285 

Orbiter, 2-10, 243 
Pmbe, 178, 179. 181 

Ganymede. 15. 146, 240, te<' al.to Jupiter. moons, 
G11lilean 

dynamo. (l'f dynamo. Ganymede\ 
magncto>phcrc . . ree magnetosphere, Ganymede's 

ga. constanl. see uni,•ersal gas cons1:in1 
gas gi:mt, 5. 6, 175. tu fllso cxoplanct~. gru. g1an1: 

exoplanct>. hol Jupitcrs; ice gi:ints; Jupi1er: 
Neptune: Smum; Ur:inus 

aurora, 196, Sl't> al.w1 aurora 
climates, 148, .1·ce alsu climnte 
conductivity. 189. ~ee also conductivity 
dust, 268 
dynamo. 116. tee afro dynamo, ice gi:in1>; 

dynamo. Jo\ i:m; dynamo, Kronian 
energetic p:irticles, 283 
energy input, I 53. 180 
fo1mation. 118. 119. see 1.1/~o 111igr:it ion 
HI emission. 186, see also J-Jj 
ionosphere, 1ee ionosphere. gas giant 
m:igncrospherc. tee magnewsphcre 
me1:illici1y. 124 

cx:cull:uion. 14, 179, 1115. 188. 295. 1ee also 
occult~111on 

rings. 268 
\ pacecr:if't. 176 
str:uosphcrc, 177. see also :iunosphere. stra1osphere 
1hcnnal ~tructure, 180 
them10,phcrc. 13. 177. 179. see al.10 atmosphere. 

thcn11oi.phcre 
tropo,phcre. 177. tee also auno~phcre. lower 
uppcrarmosphere. 14. 175. 176. 1116. 193. 198. 

199. 295. ~ee also atmosphere. upper 
gas lll'C~Mll'C, see prcs~ure. thermal 
Gusprn. 246 
Geiger counler;. 273 
Gemini Planet lmager. l 16 
g.:m:r.tl l·ircul:111on models {GCMs). see global 

c1rcul,111on model 
gcodynanro. m.' dynamo, E.'lnh's 
gcomagnct rc secular variation. 131. I J2 
gcornorphologic evidence. 152 
giunt i1111x1cl . . I('(' impact 
giant planets. 1ee gas gi:int 
giant star:.. xii. 25. see a/<11 FK Comae 

"ind. 71 
GJl214b. 14-1 
GL 229 B. 116 
global cin:ulalion model (GCM). 145. 207. see "Lw 

Thcrmosphcre Ionosphere 131ectrodynamics 
GCM 

Global Ohscrvations of Limb and Disk (GOLD), 202. 
:m 

Gloh:il Positioning Satdlitc (OPS). 324 
Global UV l111agcr (GUVI), tee Them10,pherc 

lono~pherc Mesosphere EnergcLic; ruid 
Dynanucs. Global UV lm:igcr 

GOES •ntclli lc. 94 
gradicni drifl. ,ire drift of particlco. gmd1enl 
gradual cvcms. 276, 277 . .ret• 11/.w tfares, gradual phase 
grmlual nare phase. see llarcs. gradual phase 
grain sire. tee dus1. gr.iin size 
granulmion. 109, 1ee alsu convecti,•e granules 
grav11y waves. 1ee waves. gra\'il} 
gray atmosphere u•sumption. 153 
grccuhou•cgn~e•. 11, 149, 155. 164 
grou1> l'Clocity, 118 , see waves. group velocity 
gyrofrcqucncy. 27 1 

dU~I, Wµ. 258 
electron. 32 
ion. 184. 188 

g)l'OHldlU'>, r~. 246. 259. 271, 273 
ion. p,. 237 

gyrosynchrotron emission, 29, 31. 46. tee alw 
synchrotron emission 

11t. 14. 188. 199 
cooling, 198 
ionospheric composition. 182. 183 
1\!comb111:111on rate. 184 



thcnnal emission. 14, 186 
l1ahitahility, 140. 148. 16..J 
habitable planet. 2. 98. 147. 173 raa/r11e1wplm1et>. 

Em1h-like 
hlhitahle /One. 2. 9. 70. 98. 100 
Hall cond!K:U\'11)'. see conductivity. Hall 
Hall current. <ee current. Hall 
I tall drifl. <ee drift of panide\. Hall 
Hall clcctnc field. see clccinc hdd, Hall 
llAT NET. 111 
lfavncs parameter. P, 257 
HD 114762 107 
I ID 209458. 11 I 
h..:at capacit) at con.tan! pre,,ure Cp. 128 
He1<klbcrg du$l accclcmtor l•ic:1li1y. 261 
hehcit). 129 
hchoccntnc rest frame. 56. 60 
hehopause (HP). 60, 62, 70. 11•e ulw hel ivsphere. 

~tructurc 

i;m<;\ing, 63 
hcliophysics 

cffce1 on clirnme. 156. I 72. see a/Jo escape. 
hel1ophysical drhel'. 

comparaJi\e. x. 4 
d~finiuon. ~ii 

descnptinn. x. 2 
ol>>crvauons. 17. 317 
\cries, x. 2. 57. 71, I 26, 176. 296 

I lclio1. spacecraft. 253, 289 
h..:lto~phcrc 

cum:nt sbcet. <ee current. ~heel 
densny. 313 
energetic particles. 270 
Faraday rotation. 1ee Faraday rotation 
now>. 298. 31 I 
heliotail, 67 
n(.'ulrals, 64. 254 
1l(1lari1y. 252 
'hiclding of Gal:J<:tic Cosmic Rays. 56, 84, 87 
Site, 8. 67 
\lnicture. IO. 56. 'i7. 60. 62. 64. 69. 251. 322. we 

a/<11 bow ,hock: hchopau..c: heliotail: hydrogen 
wall, 1em1ination 'hod. 

hclio~phcric magne1ic fie lds . .ll'<' interplane1ary 
magnetic 6t:lds 

hc lio1ail, .<et> hel iosphere, hclior:iil 
Hem) Draper (.'aw log. see caialogs. Henry Draper 
l le111 l leinrich. 290 
1 lcnlSprung-Russell (HR) diagram. 25. 26 
hctcro,phcrc, ~ee auno>ph..:n:. hctcro.phcre 
Hippan:o~ mission. I 17 
htlllll>pausc. see atmo>phcrc. homopause 
homo~phere, 1-e<' a1tno~phe1e. homospbere 
J IORIZONS cphemeri~ ~yMcm, I 07 
hot Jupitcrs. see cxoplanct>. hot Ju pilers 
1 IR 1099. 52. W't' a/~,, binary -.t:irc; 
HR 8799. J 16 
/lub/Jlc Sp.1cc Tebcc.>pe (H'IT> 
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clus1 ohser,utiuns. 1·et• 11/so dust. 11 fl 
exoplanet detection. 111 . l 14. see 11/.10 cxopl ancr~. 

dewction 
hydrogen >Htll nbwrpuon. see (l/.w hydrogen wall. 

65 
spoke observation~. 261 
L V specU<t. 57. 64. 67 

Hyades. 46. 48. 50. 52 
hydrides. 177 
hydrocarbons. 177. 179, I R4. 188, 199. 1ee 11/111 

met hone 
hydrodynamic escape. H'l' e~cape. hyclrodyn:unic 
hydrodynamics. see 11/w magne1ohydrod) nrullK'\ 

modeling. 41. -lo. 64. 74 
radiat1>e. 37 

hydrogen ''all. 64. 67, 69. 71. see alsCJ Hubble Space 
Tele.cope. hydrogen wall absorplion 

hydrostatic e4uilibnum. 6 . .+3. 20 l 
equation. 178 

ice, Jz:?. 244. Sii.' a/w \Oluti le ma1erials 
ice giants. 70. "'' 11/111 ga~ giants: Neprune: Uranus 

:u terminarion i>hod. 
dynamo. uc dynamo. ice giancs· 
Hf emission. 187. 1ee also Hf , ·' 

ice line. 118 
Ida. 246, .fee al.w asrcroid~ 
ideal g<Ls law, 178 
ideal MHD. 1ee magnctohyc.Jrodynamics. ideal 
impact. 134. 157. 264 
11npac1 crater. fee cra1er 
impact ionizauon. see 10mza11on. impact 
impact parameter. h, 111, II.+. ll 6 
impulsive evenr~. 7, 14. 276, 278, see alw1 llan:s. 

impulsive pha.w 
impulsive narc phase .. I('{' Oares. impulsive phaM~ 
inactive scars. 49 
indimu1on.1. 106. 107 

tran,iting cicoplanch, 104. 111 
induced currents. ft'e current, induced 
induced magnetosphere, 1n magncto;phcrc. mdUL'Cd 
induction. clecwmagnctic. 127. 128, 290, 1t'l' 11/111 

currents, induced. elcc1ric field. inducti\c; 
M[tgneli<: Induction Equation 

infn1red (TR). 14 
Infrared Space ObM!rvutury. 183 
instabililics. 129 

barocliruc. '.:?20 
cyclotron m.t\Cr, 12. 197 
dust ion acoustic (OIA>. 266 
Kelvin-Helmholtz (K-H), 163 
magne10-rotaltonal (MRI). 87 
Rayleigh Taylor. 223 
LWO·Stream. 214. 254 

insula1ing ph:c.c. J 42 
insulator, electrical. 141 
interplanetary magnetic field (l \1F). 165. 169. 252 



374 Index 

intcrplnnclary medium, 80. 90, 294. 297, 300. 320. 
mi a/w solar wind 

interplanetary scinti llation (TPS), tee scintillation. 
interplanetary 

interplanetary shocl.. Yt< shocl., interplanetary 
lnterstcllar Boundary E>.plorer (IBEX), 59. 6 1. 67 
inter~tellar dust (ISD), .tee dust. interstellar 
interstellar How. see inrer..tdlar medium, flow 
interstellar medium (ISM), 8. 18. 56. 67. 69. 81 

absorption.57.64. 7 1 
column densicies. 59 
comp<>ncnts, 68 
Faraday rotarion, 323. see a/.1·0 Faraday rotation 
tlow. U/SM· 60. 61. 75. 294 
local, 57 
magnetic field. B1SM· 61. 67 
neutral~. 59, see 1ilw energetic neutral atoms 
solar wind interaction . . 1u solar 1.1-ind. inrcrslcllar 

medium interaction 
wind. 70 

inrerstell~r scintillation (!SS). see scinll llmion, 
interstellar 

in,crsc Compton scattering . . tee scaucnng. inverse 
Compton 

lo. 245. 259. see 11/.w Jupiter, moons, Galilean 
dust. 26 1 
plasma torus, J 92 
spot emission, 195 

ion acou~tic speed. c". 266. see also sound speed 
ion-ac;oustic wan:. tee waves, ion-acoustic 
ion drift. see drift of paniclcs. £ x 8 
ion loss processes, see c~cupc. ions 
ion oulllow, see escape, ion outflow 
ion pickup, 162, 170, 236. 248. 254. see alw pickup 

ions 
ioniL.lltion 

d1~k. see disks. ionillltion 
equilibrium. see collisional ionization equilibrium 
fraction, 182, 202 
impnct, I()!}, 18 1, 199, 236. 253 
molecular hydrogen, I 4, fee Ltit0 Hj 
nomenclature, xii 
phOloionization. 68. 181. 185. 213, 236, fte 11/so 

pholoclectrons; remper:m1re. phot0ion1zcd gas 
procipiLation, 160, 181 . . fee also ionitation. impact 

ionosphere. 2. I 60. 171, 177, 202, 21 1 
composition. see I If, ionospheric composition 
conductiviry. tee conductivity 
conv(.'Ction. 190. fee aim ionosphere, fto1.1-~ 
cumnl!>. 188. 191. tl'e ti/tr> current: Jupiter. current 

sysrems: magnetosphere. currents 
Emth's. 212, 290, 293, 296, 323 
Fnmday rotation, 323. 325 
flows, 19 l . see a/s11 ionosphere. convection 
gas giant. 181. 185, 188 
heating. see Joule heating 
magnetosphere coupling. ~ee magnetosphere. 

ionosphere coupling 

Mtutian. 207, 212, 215, 223. 295 
regions. 202 
SU!umian. 186 
!>Cinrillation. set scintillation. ionospheric 
solar-'l.ind coupling. 171 
tide>. 2 17, see al~tn cides 
tropical, 220 
wave impact. 212, 220, 222 

Ionospheric Connections (ICON) Explorer. 202. 2 17, 
225 

IPS cupablc >ystems, 299. 315 
iron snov. . 11, 134 
irradiance 

solnr, I , 13, 155, ~"" alvo solar constant 
stellar. S. 26. 15 3. 154 

J0318+164 (CTA21). 302 
facobi constant. 1t. 259 
Janus. see Saturn. moon> 
Jean> c~cape, see escape, Jeans 
Jet Propulsion Lab (J PL). I 07 
Joule healing. 13, 14, 180, 188 
Jovian. fee Jupiter 
Juno. 146 
Jupucr. 146 

nt mo~pheric measurements. 177. 179 
auror:i. see aurora . .lupitllr 
current systems, 194. see alw current; 

magnctos1Jhen:. currents 
dusL 260, see 11/w duSt, escape velocity 
dynamo. see d)'narno. Jovian 
homopausc. I 79, l 99, see alw atmosphere, 

hornopause 
ioni7.'ltion, 199 
magnetosphere, set• magnetosphere. Jovian 
moons. Galilean. 126. 134. 146. 195. 243. see also 

Europa: Ganymede. lo 
pla~ma Oow, 285 
plasma source. see lo 
radiation bells. see radiation belts, Jupiter's 
radiative-convective boundary. 145 
reflex solar velocity. see reflex velocity solar 
system. 134 
X-ray emission. 197 

Jupiter Icy moons EJ..plorer (Juice), 146 

K , fee diffusion, coefficient, eddy 
Kant. Immanuel. 118 
Keel. telescope, 187 
Kelvin J lelmhol12 (K-11) instability. iee instabilities, 

Kcl\'in-Hclmholt1 
Kepler angular rate, WK, 258 
Kepler energy. 259 
Kepler Input Catalog. n•e catalogs, Kepler Input 
Kepler. Johannes. I 05 
Kepler's Laws. 105 
Kepler spacccrafl or mis.~ion, 9R. 111. 122. 124. 125 

bandpass response, 36 



photometry. 53 
planets, 122 
transiting planet search. 111 

Kcplcrian orbital velocity. 192. 259 
Kilp1sj:ini Atmosphenc Imaging Receiver Array 

(KAlRA). 299. 303. ue lllm JPS capable 
syMems 

Ko1,ai penurbation. 121 
Kroman. see Saturn 

L-shell, 284 
Lambcn-Bt:er Law. 182 
Londau d:unping, 266 
Langmuir probe equatioM. 256 
Laplace. Pierre-Simon, 118 
LASCO. fet> Solar and Hcho-,phenc Ob>ervatol). 

L'll'gc Angle and Spectrometric Coronagraph 
e~periment 

laser scauering. see scattering, laser 
Lat<: Heavy Bombardment. I. 9, 85 
Legendre polynomials, 257 
Leo cloud. see clouds 
hfe. 1ee habitability 
hght curve 

nan:. see flare. light curve 
radio. 29 
RM. see Rossirer-McLaughlin effecL. 121 
tnmsit. 112, 113 

lightning. 57. 85 
>lOml>. 186 

limb darkening. 11::!. 113 
line broadening. 34. 1ee ul10 r>oppler broadening 
hnc of nodes. 106 
line of sight (LOS), 297 
line ratio. 59 
line >hi ft, see Doppler shift 
Living With a Star (LWS), x. xi 
Local Bubble. see Local Cavity 
Local Cavit;. 68 
local imersrellar cloud CLIC) •. 1ee clouds 
local inccrstellar m~ium. 1ee intcr..tellar medium. 

local 
loop >Cllli -length. 41. 46. 1u nlso flares. length scales 
Lorent?. Force law. 12.9, 27 1 
Low l"rcqucncy Array (LOFAR), 299, 324. see all'IJ 

I PS capable system> 
lower :itmosphere. 1ee atmosphere, lower 
Lunar Pro>pcclOr. 134 
lunar quakes. 1ee Moon. Eanh·~. quakes 

MA. set Mach Number. Alfvcnic 
Mach number, 249 

Alfvenic. MA. 15. 61. :rn. 2.11. 242 
nmgnctosonic. Mm 1 • 15. '.133 
sonic. 15, 230 

11i:1c.-rosigna1ures. see moon absorption features. 
m.1crosignature~ 

m:ignc>ium silicates. 141 
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magnetic activity. 9. 25. 52. 54. 55 . . fee alw coronal 
mass ejection: explosive events: flares 

dwarf stars. ue dwarf stars, magn~Uc ncuvily 
geomagnetic. IO. 207. 322 
<>Olar, lee Sun, magnetic activity 
stellar. 73. 77. 80. 89 

magnetic braking. 25. 77. 93, 98. see also sol:ir wind. 
magnetic braking 

m:ignetic diffush•lly. >.. l 27 
magnetic fields. R. 2. 16, .1·ee also dynamo; Parker 

Spiral 
influence;: on escape. fee escape. magnetic field' 

influence 
magnetic Rux consen:uion. fee conservation. 

magncnc nu, 
magnetic nu, rop~. see nu, rope>, magnetic 
Magneric Induction Equation. 127 
magnetic loop, 31. 38. 81, 277, fee also flux ropes. 

magnetic: loop semi-length 
magnetic mirroring. 187. 195. ue lllm bounce 

motion: mirror force 
magnetic rnomcm. µ.. 272 

planetary. M. 99. 243. 273 
magnetic perme:1b1ht)'. µ. 127 

permeability of vacuum, 110. 228 
magnetic pressure. tee pres~ure. magneuc 
magne1k re<.:onncction. 190, 242 

binary >tar~. 46. see also binary scars 
explosive evenh. 26. IC't' also explosive evenrs 
Rares. 24. 27. 91. 278. see also flares 
unpulsi\c c~cnts, 7 
1mcrchangc. 92 
magneio~phcre. 15. 16. 280. see aim Dunge; cycle; 

Vasyliuna~ cycle 
pruticle acceleration. 277 

Magnetic Reynold'~ Number. see Reynold 's number. 
magnetic 

rnagnetic shield. 2. 99, I 00, 171. see also Galactic 
Co!>mic Ray>. effect on Eanh: heliosphere. 
shielding of Galactic Cosmic Ra)~: 
magncto~'P~n.: 

magne1ic ten>1on. 91, see also curvature force 
magnetic tran~ition region. 32 
magnetic trap. 27. 29 
magnetism 

planetary, I 0 
stellar, 6 

magne10-mtarional 1n~13bility (MRI>. Iet tn\tabilitie~. 

mngneto-roiational 
magnetohydrodynamic~ (MHDI. 227. 1ee alw 

conser\'ation. Max .... ell 's equations 
adiabatic condition. 228 
ideal. 228 
model. 86 
processe~. 24. 126 

magnetometer. 268 
magnetopause. ~u magnetosphere. magnetopau..c 
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magnerosonic Mach number. M111 ,. fee Mach number. 
mugm.:1osonic 

magncrosonic waves . . Me waves, fast mod..: 
magnerospherc. 15. 126. 278. see olso dynamo 

comp:tct. 162 
currenrs. 14, ree afro current: 1ono)pherc, cunents. 

Jupiter, current ~yMcms 
dusl, 1·,,e dust, in magneiosphcrcs 
Eanh\. 240 
encrgcuc particle d1Mnbution, 283 
now~. 191 
Ganymede's. 241 
induced. l<H. 169. 240. 2.n 
ionosphere coupling. 13. 187. 1ee also aurora; 

iono)phere 
Jovinn, 19 1. 194, S<'e Vasyliunas cycle, 243 
Kronlan. see magnetosphere, Satumian 
magnetic reconnection . . fee magnetic n."Conncct1on. 

magnetosphere 
magnctopause. 99. 242, see also srandoff distance 
magnctorail, I 0, 194. 280 
Manian. ree magncto)phere, induced: 

mini 111agne10,pheres 
Mercurian, 243 
mini. see nnni-mugnclOspheres 
moon interaction, 195 
orienration. I 0 I 
ro1ut1011 driven, 16 
Saturn ian. 190, 191. 194. 266. 2tl3. 286 
shape. Jo. 99. 242 

magnctotail, fee magnetosphere, magnetoiail 
rnain-~quence stars. 6. 25. 26, 43. 80. see a/w dwarf 

smrs 
debris disk, I 18, rl't' nlso disks, debris 
mas~ loss rate. 76. fee lllso ma~~-los.~ rate 
nomenclature. xii 
rotat ion race, 8 1 

mantle, 141 . .ree alw corc- nmnt le boundary 
Marcom, Gugliemo. 290 
\1aiiner, 208 
Maiincr 4. 295 
Mariner IO. 132 
Mars, 21 1, fee also tcm:strial plane!~ 

circulation. 149 
dunarc. 12, 148. S<'I! a/w climate. climate chtmge 
corona. 166. see also aunosphere, exosphere 
cmsial 1nagnt!tic fields. 133. 159. 163. 169. 213 
dust storm. su du~t >1om1 
dynamo. see dynamo. Manian 
ccccntricit y, 2 I I 
escape, 167. see also escape 
homopauw. 208 
ionosphere. see ionosphere. Martian 
ismope ratios. 152 
magncto$pbere, .lt'I' magnetosphere. induced: 

mini-magnerosphcres 
obliquit). 149, 155 
occuhation. 224 

seasons. 11. 21 I. see also terrestrial pl:inets. 
>cason:il variations 

surface features. 12. 152 
thcnnosphcrc. 208. st·e <1/so a1mospher.:. 

thermosphere: terrestrial planets. lh..:rmosphere 
tides. 220. ue also tcrrc~trial planets. rides: tides 
Lilt .. 1u Mars, obliqui ty 
upper atmo~pherc. 224. 296. see also a1111uspherc, 

upper: tcrre>trial planets. upper armosphere 
\\:Sier conrent. 149. 152 

Mars Atmosphere Volmilcs Experimen1 {~AVEN). 
173, 202. 208, 225 

Mars E -.;.pres,~ mission. 208 
Mar, Global Sun cyor (MGS), 209. 211. 215. 222, 

224 
M:w. Odyssey. 222 
rn~r. see C)Clotron ma~r 
ma .... , equarion, fee conscnation. lll:l)S equation 
ma\s-loss rate. 9. 93. 9-t '"e 11/ro stell:ir \\ind 

CME-driH:n, 18, 73, 76, 94. % 
'olar . . ~ee Sun. mass-loss rate 
~tcllar. 7 1. 1ee also solar-like stars. ma~~-loss rare 

111;1,~i\'e comp.1ct halo objects (MACHO..). 116 
Maunder minimum. 2 LI 
MAVEN. see Mm-s Atmosphere Volari lcs Experiment 
M;"well, Jame~ Clerk. 290 
\fa\\\clrs equations. 127. 227. see a/ta Ampere's 

Law: Farnday's L:l\\ 
mean free path. 159 
mc:m motion rcsonance (MMR). 120 
\1F.anh. I I I 
Mercury. 146. fet a/SQ 1cn'Cotrial planers 

mn1osphen: . . w1· atmosphere. exosphere. 
~urfacc-hound 

dynamo. see d) nan10. Men:urian 
111agnero~pherc. see magnc1osphcrc. Mcrcuriaa 
perihelion. 289 

Mcniam Wcb>tcr. see Webster. Meniam 
mc~opause.. fef! armospherc. rncsopau>c 
MESSENGER mbsioo, 133, 1-16 
1111:tal-rich stars. 124 
111etallic phase, 136, 142. 145. 240 
mctallicity. 124. we also gu\ giant. me1allicity; 

tcrre~t rial planets. metallicity 
meteorites, I 39, 246. see alsu Allan Hill~ AS 1001; 

Allende; Angrites; CV chondrite 
111agnetisrn, 1ee paleomagnctism 

meteoroid :1bl11t1on. 184 
rnctcorolog). 175 
methane (CH4), 177. 186. ,1ee also hydrocarbons 
microlensing technique, 116, fee also Einstein ring 
microsignarures. see moon absorp1ion ~1gnaturcs. 

microsignatures 
migrating ude~. 1ee tides, migrating 
111ig1ation 

planetary or orbital. 5. 119. 120, fl'<' alw disks, 
dbk-driH!n plane1ary migration 

\ecular. 121 
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,'.11m:i~. 1ee Saturn, moon~ 
m1111-magnctosphcres. 169. 213 
min-or force. see til.10 magnelic mirroring 
min·or point. 195. 273. 286 . .f('(! also magnetic 

mirroring 
molecular diffu~ion cooffic1ent. 1ee diffu>ion. 

cwflicient. molecular 
momentum equati11n, 1rt 1:011..crvauon. momentum 

equation 
moon ah\orpllon >ignnturc> 

111acrosigna1ures, 28:1 
rmcro~ignaiurcs. 28.! 

Moon. E:mh's. 15. 233. 244 
:umosphcre. see atmo~phcre. e~osphere. 

>url:lcc-bound 
conductivity. 234. 1ee ,1lw cumlucti\ it) 
crw.tal held:.. 134 
dynamo . .1ce dynamo. lunar 
qual.cs. 134 

/vluhi-Elcmcm Radio-Linked lntcrfcromctcr Nc1worl. 
!MERLIN!. 298 

l\agoya Lnhers11y. 298 
nanofl:ire heating hypc.llhc'1'. 42 
NASA. x. 111. 202. 217. 276. 121 
'lnl1onal Cearer for Auno>ph~nc Re!>earch (NCAR). 

218 
Nuvy Operational Global Atmospheric Prcdicrion 

Sys1cm -Advanced U:vel Phy~ics High Alllludc 
cNOGAPS-ALPHA\. 21K 

NCAR-'ihuemal.er mh>1un, 247 
:-;ep1une, 137. <U aim gas giant. ice giant~ 

muon. ~et' Triton 
"lcupen EITect rela1ion,hip. 28 
ncutraluy. <ee cbarge ncu1ral11y: qu:i~i-neut r::1li 1 y 

condition 
ncu1rals . . 1ee rumo;;phere; charge exchange: energetic 

m:utral atoms: escape: hcho>phcre. n<'uimls: 
hydrogen wall. inter-iellar medium. neutral\: 
Mars. corona; pickup ions 

neutron "ar. ~ee pul'>:lf 
~c"' Horizons. 176.249 
NeY.lon, haoc:, I 05 
nigh1glow. 175 
ni1rit: oxide (NO). 209 
noise. su s1cllal' noise 
non·nngrming tides. see rides. non-migrating 

obliquit~ 

~lanian. W! Mars. obliquit) 
\lcllnr. 121 

occuhation, 177. 293. sec 11/w r:idio, occuha1ion 
cxoplnnct. see secondary ccltpsc 
gM gian 1 ~ .. ice gas giant. ucculta1ion 
Mars. fee Mars. occulta1ion 
n1d1m, 297 

Ohmic dissipation. 128. I :I~ 
Ohm\ 1:111.. 127. 163. 228 

old age. fee Mc liar old age 
open-closed lield lin~ boundary, 17. 169. 286. ue f1fo1 

aurora: Dungey cycle 
Ophiuchus. 56. 118 
optical depth. t. 111. I ~1 

spokes. 204 
Onon 'lebula ('lu,lcr. 45. 47. 11 8 

s1ar-fom1ing region. 11 6 
orography, 2 19 
outer planets. 1ee ga> gianl 
uutgassiag. volcanic. 157. 158 
Ol'ertum time. 25 

p-mode oscillruion,. 109 
P-point. 297. 304. 307. JO& 
pateomagnetism. no. 114. 139. 1.io 
Purker Spiral. 81 
Pedersen conduclt\ ity. vu conductiviry. Pederc:er1 
Pedersen current, 1ee current. Peder.en 
periastron 

passage. 46. I 0(•. 121 
point of. 105 

pcn-ncabihty . .>ec magncuc pcm1eability 
pen-ninivity 

clec1ron. i·. 30.l 
'acuum (of free \pace). to. 255. 304 

phase speed. u 1111, S<'t' wave~. phase speed 
photochemical .:qutlibrium. see phorochcmi~lry. 

equil ibrium 
phot<x:hesnit-~1 escape. ree escape. photodw1111c:1I 
pholochemi,lr). 176. 182. 184. see also e~cape, 

photochemical 
djuilibrium. 184. 217 

ph0toelec1ric emi~~ion, fel' (!u~t. phouxlt:ctric 
cmi>SIOO 

photoelectrons, 18 J, 209, 263. 264. see also 
ionization. pho1oioni1:1tion 

photoioni7:il1on. \N' 1oniLation. photoioni1a1ion 
photometry. see 11/111 ligh1 cun e. Lrnn>it. nm;rulcnsing 

technique 
hroadband. 112 
cxoplanet dc1cc11on. 53 
n::ue" 37 
moni1oring. 111 
rutation rnte measurement. 54 

photosphere, 27 
dwarf stars. see dwarf ~1ars. photosphere 
fompoinl motion\, 91 
magnetic field. 6. 83. iee aim Son, phO!O>phcric 

magnetic held 
c;pors. 1ee spot~ 
:.tcllar. 109. see also dwarf stars. pholoSJlherc. 

stellar noi&e 
photosynthesis. J 49 
pid.up current. ~<'f llltTCOI. pickup 
pickup ions (PUI,). 2~·1. 1ee al.10 ion picl.up 

n1mo>phenc. 165. 166.245 
charge e~change. 6 7 
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dust. 16, 258 
solar wind, 66 

Pioneer Band 9. 253 
Pioneer 10 1md I t . 176 
pitch angle, a. 195. 27 1. 286 
planet-planet seauering, 6. 121 
planetary oco.:ultation, tee radio occultation 
planeresi mals. 139 

dynamo. sel' dynamo. planete.~im."tls 
feeding ground, 119 

planets 
dwarf gns. 6 
gas giant, tee gas giant 
terre.~trial. 6. see terrcstrinl planets, 147 

plasma fl, 15. U. B I. 233 
plasma frequency. wp or J,.. 32. 3!» 
plasma pn:ssun:. fl!t' pressure, thennal 
plasma shielding distance. 'Ao. 264. ue also Debye 

shielding length 
plasma wave, .IN! wuves, plasma 
plasmoid, t63. 194 
Pleiadcs. 46. 5 1 
plwnes. see o.:ryo\olcanism; Enceladus 
Pluto, 148, 177. 249 
point of periastron, m • periastron. point of 
Poisson's equation, 228 
Polar Me~osphcric Cloud~. 220 
potential. sel! duot. effective potential: e lectric 

potential; scintillation. potential 
power-law distribut ion. 42 
Poynling nux, 17 1 
Poynting- Robenson drag. 44. 118 
pre-main-sequence stars. 43. 45, see aim T Tauri stars 
precipitation, 195 

acceleration. I!!!! 
atmosphcnc heating, 13. 180, tee al.m Joule heating 
aurora, 187, 196, 197 
conductivity. 189 
current closure, 188. 193 
ionization .. tee ionization. impact; ionization. 

precipitation 
pbolo~phere. 27 
radio emi~~ion. 196 
X-ray emission, 14. 197 

pressure, see also pla~ma f\ 
balance, 69, 169 
dynamic. 70, 99, 228. ue also solar wind. ram 

pressure 
electron. 163 
gas, see pres~ure. thermal 
magnetic. 15. 169. 228, 23 1, 232. 234, 24 1 
penurbatio~. 230. 2J t 
plasma • . w•e pre.%ure. thennal 
radiation. 16. 44. 72. 253 
ram. see prcs~ure, dynamic 
solar wind . . vee solar wind, ram prcssur..: 
surface, su tcrre;Uial planels, surface pressure 
lhcnnal. p, 227. 232 

total. 2.18. 24 1 
primordial disk, .tee disks. primorchal 
Project 1640. I 16 
protoplonetnry disk, see disks, primordial 
Proxima Cemauri, see a Ceniauri 
PSR 1257+ 12. 107 
puls.1r. 17. 72. 292, 322. 324. 325 

timing. 107 

quasnr. 17. 292, 294 
quasi -neut rality condition. 265 . . vee also charge 

neutrality 
quw.i -stella r radio source. see quasar 
quasi-two-day wave (Q2DW), see wave.s, 

quai.1-two-da) 

radar. 290 . . vet also LPS capable systems 
cchoe;. 292 

rnd inl ve locity, 106, 121 
ohservations. 108. 109. l 11. see also Doppler 

technique 
stellar semi-amplitude. see stellar rad ial velocity 

semi-amplitude 
radi:1tion belts. 16. 270. 280. 281 

Eanh·~. 273. 281 
Jupncr's. J 96. 28 1 
Saturn's, 281 

radiation uamage. 56 
radimion pressure, see pressure, radial ion 
radiative-<:onvcctive boundary. 145 
radiative equilibrium. 153 
radia1 ive hydrodynamics. see hydrodynamics. 

radiative 
radiative recombination, see recombination. r.1diati ve 
radiative transfer models, 41 
radiative zone. 6 
radio 

aurorae. ue aurora. radio 
bursts. J'.:!. 276. 278, 292, see al.w gyrosynchrotron 

emission: flare.~. radio. 320 
flare. set narcs, radio 
great StOnlL~. 290 
light curve. Tee light curve. radio 
occull:ition. I 8. 179. 182, 207, 293, 294. see al.w 

occultntion 
scinrillation. see scintillation, rad io 
spccLnun, 290 

radiogenic heating, 139 
radiolysb. 17 
ram pn:$~ure. see pressure. dynamic 
random walk. 6. 8 
Rayleigh Taylor instability. fte instabililies. Rayleigh 

Taylor 
recombination 

chcmicnl, 205 
dissocia1ive recombinalion. 162. 184. 205. 214 
radimivc. 182. 205 
r:ite.200 
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rc<:onncction. see magncuc reconnection 
nincx 'elocity 

solar, 106 
Mcllar. 106. 122 

refracrive inde>i:. 11. 294, 300, 303 
refractory clements. 70. 118 
Reynold 's number. magncuc. ReM. 10. 138. 145 
Rhea. 244 
nngs. see also gas giant. rings 

atrno;,phere connection. 183. 184. 187 
panicle absorption, te<' al.s11 moon absorption 

signatures. micros1gnucurcs. 283 
~casons. 263 

rocky planets. see terrestrial planets 
Ro,.:tta spacecraft. 248. 26 7 
Ro'i~hy number. 25 
Ro;;iter-McLaughhn (R~ll effect. 121 
rotmion mea~ure (RM). 323 
RS CVn systems. see also binary stars, 26 

Smurn. 146. see alsu gr1; g1am 
aurora. see aurora, Saturn 
Bring. 261. 264 
dnO velocities. 273 
duSt.261 
dynamo. see dynamo. Kronian 
homopause. I 99 
ionization. 199 
ionosphere. see iono;phcrc. Satumian 
lightning storms. see lightn111g, storms 
niagneiosphere. ~ee magm:toi.-phcrc. Sarumian 
moons. 283 . .<ee alw D1om:: Enccladus. Rh~: Tuan 
plasma source. see Enceladus 
radiat10n belts. lee radiauon belts. Sarum·s 
radio occulration. 295 
nngs. see rings: Saturn. 13 ring; Sarum. spokes 
spokes, 261, see alw Hubblc Space Telescope. 

spoke observations: 1~ptic:il depth, spokes 
wa1cr group. 183 

Saturn Electrostatic Discharge (SED). 186 
Saturn J..ilometric rad1:1Uon CS KR). 263 
scale height, H11 • 32, 159. 185, 201. 204 
scaucnng 

'"'crsc Comprnn. 32 
laser. 266 
mcens. 296. 306. 309 
''rong regime, 305, 306 
Thomson. 315 
u·:inoiiion from strong to 11-caJ... 320 
"eak regime. 305- 307. 311 

~inullanon. 18. 293 
amplitude. 300, 305. 309. 312 
index. 306 
interplanetary (IPS). 290. 294. 296. 300. 304. 309. 

317, see alw fPS capable sys1ems 
1ntcr>tcllar (fSS), 294 
1ono~pheric.293.296.302.319 
k•cl. 111. see scintillation. amplitude 

mul1i-site olh.:rvul ions.197. 306 
potential. 306, 30~ 
po11-er spectrum. 309 
radio, '293. 106 
solar wind. 289 

Scorpio-Centauru:. Association, 57 
<:creens. s.ee scattering ~recns 
seasons. see dust <;torm, season, ~fars. seasons. rings. 

<;easons: 1crrcsuial planets. seasot1al varinuons 
secondary eclip~e. 1 12 
secondary electrons. 181, tee also second;1ry paniclc~ 
secondary prutic:lcs. 281. vee also secondary elec1rons 
secular migration. Sl'I! migr:uion. secular 
seismic anisotrop}. 131 
seismic w:ivei., 111 
seismology. 130. 13.t 
o,cmi-ampli1udc. ue Mellar radial velocity 

semi-ampluude 
semi-diurnal tides. see tides. semi-diurnal 
semi-li!ngth, ~ee loup semi-length 
semi-major axis. :i. I 05. I 1 l 
scmi-minoraxb. b. 105 
shielding. see magnellc shield 
shielding dismncc. plasm:i. 'i.v. ~ee plasma ;h1elding 

distance 
shock,230.233.238,246,249 

accel~rmion processes, 270. 280, .1ee olso Fcrrni 
accelernt ion 

bow. see bow shock 
CME, ree coronal ma;s ejection. shock frunt 
comet. see comel. shock 
in1erph111etar). 85. 2.'i4. 270. see afro Co-rotaung 

Interaction Regions. coronal mas.s ejection, 
shock front 

'upemova. se<' :.upcmO\a. shock wave 
rermination, fe1• 1e11ninr11ion shock 

Siriu;. 59 
Sirius B, 68 

Slrnmanich ,-T/2 law. 25, 48 
slo11- mode wave:.. see waves. slow mode 
solar actfrc region. 1ee Sun. ac11ve regions 
-.olar activity. see Sun. magnetic acth ity 
Sol:ir and Helio>ph~ric Ob;crva1ory (SOHO) mi~~1nn. 

94 
Large Angle and Spcc1romerric Comnagruph 

experiment (LASCO). 94, 276 
~olar barycenter. 107. tee aim barycentric velocity 
solar constant, 153. 154 
solar corona . .see Sun. corona 
solar cycle. 16. 73. 81, 92. 154. 165. 208, 252. 297 
solar diameter. ,·ee Sun, d1amc1er 
;olar clcvauon angle, 80. 263 
~olarenergct1c pm1idcs (SEPs). 275 

events. 168 
solar evolution. see Sun, evolution 
solar explosive events. su explosive C\'enrs 
;olar flare. see flares. solar 
\Olar irmdiancc. »ec irrudiancc. solar 
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solar-like >tars. 5. 25. 39. 47. 75 
first planetary decec1ion. I 07 
mass-loss rate. 38. 71. 94 
rotation race. 48. 81 
>1ell•tr wind, 93 
rime of disk. 44 
tintl.l LO tcro m:iin wquence. 4:l 
X-ray flu11. 77 

Solar M:is~ Ejection lmagel"(SMEI). 115 
solar m:isi.-loss rare . .1ee Sun. mass-loss rate 
solar-mass star, see solar-like ;tari. 
solar ncbul;1. 39 
~Jar ncbu la theory or model, I 17. 12 l 
solar reflex velocity. tee reflex •eloc1ty, solar 
solar rc>l frame. see heliocentric re~t frame 
solar rotation, see Sun. rotation rate 
~olar s1>ectrum. see Sun. ;pectnrn1 
~olar ;tonn. 168 
'olar ~ys1cm. ll. I. 8. 13. 44 

age. 51 
format ion, I I 8 

solar temperarurc. see Sun. temperature 
Solar Tcm:•lrial EO\ 1ronmen1 Lnbora1ory 

(STEUSTELah), 298. 313 
solar-type stars. see solar-like stni-.: 
solar wind. 56. 60, 297. 303. tee also interplano.:tary 

medium: Parker Spiral: stellar" ind 
accelcmt1on, 83. 320 
bi-modal nature, 298. 299 
deflec1ion. 2. 12. see alsu magncto;phere 
electric licld. see electric field, convection 
his1ory, 77 
influence on escape. ~ee escape. solar wino 

influence 
interstellar medium interacllon. 8. 17. 62 . . tee aim 

charge exchange. tem1inarion shock 
iono~phere coupling. see iuno~phurc. solar-wind 

coupling 
Mach number, 240 
magnetic braking. 7. ~ee alsu magnetic braking 
measurements. 289 
rnm pressure, 60, 164. 165. 213. see alsu pressure. 

dynamic 
scintillation, see -;cintillation. ~olar wind 
streams, see co-rotating mteraction region-. 

sonic Mach nLUnber. see Mach number, sonic 
sonic point. 254, set' al.to Alfrcn point 
sound ~peed. c, . 62. 230. 231 
sound \\ O\ cs. see wows, ~ound 
Sounding of 1he Armosphcre by Broadband E1111i.smn 

Radiometry (SABER). SN' Thermospherc 
lono,phere Mesosphere EncrgcLics and 
Dynamics. Sounding of the /\11110.~phere hy 
Broadband Emis~ion Racliomctry 

Space Telescope Imaging Spectrogniph (STISJ, I 13 
space weather. I. 9, n I 00. 293. 296. 319. 325 
space weather foreca,ting. 311. 322-32~ 
Space Weather Prediction Center. xi 

spcctml encrg) di,tribution. 'l4 
spccrral index. a, 3 1 
.1,pcctral lines, xii 
spectr.il rypc. xii. 25. I 09 
SPHERE. 116 
spin-down. ·'"'' magnetic hrakmg 
Spiller. 111 
spokes, see Satum. spokes 
>pot> 

:1uror.i, see aurora. spot~ 
Marspots. 6. 77. I09, 114 
sunspot. 85 
sunspots, 77. 87. 290, w•e afro solar cycle: Sun. 

achve regions 
~pun.:ring, ue escape. spuucling 
Square KilomcLcr Array (SKA), 315. 324, ' ee also 

IPS capahlc systems 
~tandoff distance. Rmp· 99. 169. 241. 1ee alw 

magncto;,phcre, m;ignetopause 
Slltr·disk connection, .tee disks. stellar connection 
~rar names. xi- xii 
~•:ir- planet imcraction (SPI), ~. 98 
srai;pot>. see •pot• 
Srcfan- Bollzniann constanr . "· 153 
stellar activity . .tee magnetic activity 
'tcllar adulthood. 6. 51 
>tcllar astrosph<:rc. see :istm,phere 
>h.:llar binaiie~. \ee binary stars 
\ lcllar bi11h. 4:\ 
~tcllar clusters. fee clusters 
stellar CME, tee coronal m:ISS ejection. s1cllar 
stdlnr comnae. 1ee corona 
~t cllar energcric pa11icles, 38 
stellar evolution. 43 
sh:llar flares. tu Oares. stellar 
>lcllm· irradiancc . . 1ee irradiancc. sccllar 
Mellar magneric activity, su magnetic activity, srellar 
stellar magnerism. see magnetism, srellar 
stellar mass lo>~. see nm~~-loss rate 
MCllar noise. 109, 110 
"tcllar obliquity, 1~e obliquity, stellar 
Mcllar old :igc. 54 
<;tcllar par.imctcrs. 2 3, 25 
•ICllar photosphere, ree phoro,phere, stellar 
>lclla r radial velociry semi-:imphtude. K .,. !07 
stellar reflex velocity. see reflex vc lociry. ~r ellar 

' tcllar rotation mtes. 81. '<' I.' alwi magnetic braking 
stcllanfin-do,~n. 1ee magnetic braking: Skumanich 

r - 12 Jaw 
stellar surface . . 1·ee photosphe1'\! 
stellar tcmpcmture, 6, 21 
<>1cl l:irwind. 9. :?5. 56. 71. 74. 77. 78. 80. 93. 101. 

140. see r1/w magnetic bml.ing; lll:l'>S·los.~ rate; 
~olur wind 

evolut ion, 57. 72 
stellar youth. vee young stellar objects 
STEREO WAVES ins1ru111en1s, 253 
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\IOnm. see du,1 'IOnns: hghming. siorms: magne1ic 
;ictivi1y, geomagncl1c: ratho, great s1om1s; ;olar 
o;1onns: substorms 

'trmo:.phcrc. vee utmo;phcrc. >tr:11osphcrc 
~1rcam in1eraction region 1<;1R I. 321. 'ee tilso 

Co-rom1ing ln1craction Rc,\!ions 
'uhg1nn1 ,1;irs. 25 
\Ub>1om1s. 190 
>llddcn s11a1osphcnc warmings CSSWs). 220 
<;un. ix 

act he regions. 112. 90 
age, SI 
chromosphere. l 64. It'<'"''" chromosphere 
corona.38.40. 164.277.289.290.297.323.fee 

alw corona; occult:it1011. rndm:. 
C}Cle. tu solar cycle 
dmmc1cr. I 0 
t•volution. 7. 15-1, 11'<' 11/\11 ~olar-like star; 
cxplo~ivc events. see explosive eve111s 
field ~1reng1 h, 82 
ll:ire. see Hares. solar 
h1~1ory. vee Sun. cvoluuon 
irr:ichance. 'ee mad1:1m.:.:. -.olar: solar constant 
mn{!neuc ac1i\'il)'. I. 9. 14. ~1. 86. 1ee alw coronal 

mas-. ejection: llruc:.: >ol:u cycle 
magnetic field. fee helio-.phere. Sun, photo,pheric 

magnetic field 
mass-lo~s ra1e. 38, 7J. <>4. \l't' 1t/su muss-Jo;; ra1c 
rncasun:mcms. 289 
phowspheric magnetic hdd. 83. 87 
retk~ >Olar velocit). 1ee reflex ,oJar veloc:i1y 
ru1a11on r:ue. 86. see alsCJ Camngton 11'1aiion 
'pcc1rum. ~ii, 201 
>urroundmgs . .see clou<l~: in1ers1ellar medium 
1c111pcrmu1c, 60 
1•:maiion. 23 
X-rny emission. 73 
young. 7. 97. see also Fuim Young Siar problem 

Sun-8111h connec1ions . .'\. \flt' u/fo Earth: Sun 
Sun hl.e >Ult>. see sohir-lil.c ;1ar.; 

Son sol:ir '>}'lem connectmn. 2. 1ee alw helioph)>lt:> 
'un~pob. see :.poh 
'upcr-E:u1h<;, fee C\oplam:I>. ~upcr-Eanh> 
supcrtlarc s1ar. 49. :'i3 
>llpcrgialll >tars. n 
~llpcrionic water, 137, 144 
~upcrior pla111:1s. see ga• gianr~ 
\lljlClll()\(l, 9 

dehri~. 70. 280. ~ee 11/1r1 Galac1ic Cosmic Ray' 
n.:mn:u11. 68 
\hod wa1e. 70 
\imulmion. 68 
type II, 292 

surface area. see terres1rial pl:incts, su1face area 
>urtacc-bound exosphen.:. see a11110:.pherc. exosphere. 

~urfacc-bound 

surf:wc charge. moons. 2J4 
'urfa<.~ charge den<;it). no. 264 

surface gravity. xii, 25 
surface maJ!ne1ic field, ti'<' crustal fields: dynm110; 

photosphere. 111:tgnc1ic fie ld 
:;urface po1en1ial. ¢, II!<' elcctnc potcllllal, >Urfacc 
surfOk:e pressure. see 1crre,1rial plane1s. -.urfnt•c 

pre.o;;,ure 
surface 1empera1\lre. 11'1' stellar lempcra1urc: 1crrc>lnal 

planc1s. surfac..: 1cmper.iturc 
Swami con,1ella1ion, 146 
S1,1,irl emission. see aurora. Swirl em1~'1on 
<.ynchrotron cmis;1on. 31. 141. 280. see 11/so A:trc~. 

synchro1ron: gyrosynchrotron cmi~siun 
beam. see <1ls11 pulsar. I 07 
galactic bad;ground. '23. 326 

T Tauri ~1ars 1TTSl. 97. vre al.10 young ~lcllar OOJCCh 

classical. 44. 45. 47. 87. 91 
1-.cak-lined. 44. 4:'i 

Taum> Molecular Cloud. 45 
temperature, T 

auroral spot. 199 
bngbtness. >e<' bngh1ncss 1cmpera1ure 
cold gas. (i'f' cloud,, 1cmpcra1ure 
d1~I.;. ~ee di>k>. 1cmpera1ure 
dTec1fre. Tcff· \II , 31. 153 
flares . .tee Aare<., 1empcra1ure 
photoionized g:•>. '197 
solar. SN! Sun. 1c111pcrnturc 
s1ellar. see stellar 1cmperature 
l<'m:strial planets. '<'e lcm:strial planers, <,urfacc 

temperature: 1crres1nal planets, 1cmpcra1urc 
profile 

Telh}>. (ee Sarum. n11')()n> 
tcmnnation shock !TS), 9. 60. 62. Jee also 

heliosphere, ~1nic1urc 
tcn-cstrial plane! ~. 141, f<'I' nlso Ea11h, Mcn:ury. 

Mars; Venus 
albedo. vee albedo 
alti1ude profile~. '.!0-1 
am1osphere,_ 1et• .11mo.,pllcre, 
densities. 158 
eccemricil)'. 1-19 
energy a hsorbed. 155 
escape, see escape 
csc.ape speed. I 'i9. H'<' t1lso Cot·ape. speed 
IR cooling. 20!! 
111c1.illic.:ity. 124 
~asonal varia1ions. 11. I 49. 'ee season .... Mars. 205 
wlar-" ind par.um:t..:r;. 164 
o;urface area. 16.1 
surface pressure. I:?. 148, 156. tee alw Em1h. 

'urfacc pre>>ur~ 
surface 1empera1ure, I I. 149, 153. 154. I 56. \U 

11/w Earth. surluci.: tcmpcrarure 
rempera111re profile<., 208. 209 
thi.:nnosph.:n:. 13. 20 I. 203. 105. 208. 211. 220. ~l'l' 

al.w atmosphere, 1hcnnosphcre 
11dc;,. see a/Jo tide~. 2 l:'i 
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troposphcre, 211. 217. 219, 224. ue al.w 
atmosphere. lower 

upper atmosphere. 203. 208. 2 11 , 220, .tee also 
atmo~phere, upper: Mars. upper atmosphere 

volcanic activity. see volcanic activity 
theory of special relath ity, I 06 
thennaJ conduc11vity. m! conducth•ity, thermal 
thermal con•ccuon. ree convection. thennal 
thermal esc.ipe, H'e escape. Jeans 
thermal expansion coefficient. rx. 128 
thcnnal prc~~urc. see pressure, therm:il 
tbem1osphere, .t<'e atmosphere. thermosphcre 
Thermosphcre Ionosphere Eleclrodynamics GCM 

(TIEGCM). 218 
Tbermosphere lono~phcre Mesosphere Energetics and 

Dynanuc~ (TIMED). 202 
Global UV lmager (GUVI). 205 
Sounding of the Atrnospht!Te by Broadb;md 

Emission R.id1ometry {SABER), 2 10, 219 
Thomson scnttcring, see scattering. Thomson 
tides, ,tee al.to earth. tides: ionosphere, tides; Mars. 

tides; terre~t nal planets. tides, 214 
diumal, 214 
migra11.ng. 214 
non-migrating, 214 
semi-diurnal. 214 

Titan. 134, 148, 177. 2:17, 245 
total electron comcnt (TEC). 222. 324. 325 
trans it timing viuiutions, 122 
u·ansiting planet, .tee exoplanet, transiting 
Traveling Ionospheric Disturbances {TIO~). 223 
Triton. 246 
tropical iono~phere . . tee ionosphere. 1ropical 
1roposphcre. ree ;Wno>phcre, 1ropo>phere 
t urbopausc, 1ee lllmosphere, turbo pause 
twinkling . . tee scintillation 
two-stream plasma 1n>tabili1y, see instabilities, 

twO-btream 
TZ CrB. 39. see also binary stars 

uluncool dwarfs. 1ee dwarf s1ars, ultracool 
ultr.wiolet (UV). 111 
Ulysses sp;icccrafl. 289. 297. 298 

dusl mcasur.:rnent. 25 I. 253. 260 
neutrals mca~urcmcnt. 59. 61 

universal gl\5 constant, R, 179 
University Corporation for Atmospheric Research 

(UCAI{), x1 
University of Culifomia, San Diego (UCSD). 297. 

311, tet alto computt'r assi~tcd tomography 
upper atmosphere. let! atmosphere, upper; 

chromo~phere; corona 
Uranus. 137 • . vee alw gas giant; ice giant 

aurora, .tee aurora, Uranus 

u1 SM· see intcrstcUar How 
V773 Tau. 46, 47 
vacuum perminivity. eo. tee penninivity. vacuum 

van Allen. Jamt!s, 273 
variable star catalog. see catalogs. variable star 
Vasyliilnas cycle, l94, see olso nux tube interchange 
Venus. 148, 1('1' ulsn terrestrial planers 

deuterium to hydrogen muo. 150 
dynamo. ue dynamo. Venu~i:in 

magnetosphere, see magneto~pherc. induced 
rotation. 204 
~urface. 12. 151 
water content, 149 

Very Long Baseline Array (VLBA), 299 
very-long-baseline interferometry (VLBJ). 294 
Vest::i, 140 • .tel' alw as1croids 
Viking Lande~. 207 
"iscos1ty. 10. 142. 191 
volatile materials. 122. 157 
volcanic ocuv11y. 12. 16, 157, 259 . . tee aim 

cryovolcanism: lo 
volcanic outgas~ing. see outgassing. volcanic 
volume l'1 11 issiun measure (VEM). 34, 39. 40 
Voyager spacecraft . 62. 137. 176. 186. 262. 265, 266 

plasma waves and mdio science experiments, 268 
\4m1.i:er I (VI). 62, 85 
\v1·a,11er 2 (V2). 62. 137 

waler vapor ( HiO), 157 
wave numher, 214. 308. 309 
wave vector, k. 230 
wavefront ~. 308 
wavelength. I.. 106 
wa,es. see lllso dispersion rela1 ion 

Alfvt!n, 232. 238 
Dust Acoustic (DA). 266 
Dust Ion Acou<ollc (DLA), 265 . . fet alw dust ion 

acoustic instability 
clel:tromagnetic (EM). see elecrro magnelic 
fnst mode, 15, 232. 238 
gravity. 169. 184. 203. 208. 220. 222, 296 
gl'oup velocity, vR, 232 
ion-acoustic, 266 
magnctosomc. see fast mode 
M HD. 230. 238. ~ee also wave~. Alf\ol!n: waves. 

fast mode: waves. slow mode 
pha>e ~P'-'Cd, vp1,. 220. 2:12, 265. 266 
phme1w·y, 219, .~ee al.w waves. stationary: waves. 

traveling 
pla1>111a. 62 
qua_~i No-day (Q2DW), 220 
radio. fee radio 
scisnuc, .\l!e seismic waves 
slow mode, 232 
sound, 230 
stmionary. 219 
tides. see tides 
uavcling. 219 

WAVES instnimenrs . .tee STEl{EO. WAVES 
instru111enti> 

weathenng. 157, 283 



Weh~ter, Merriam. 147 
WFIJ{ST. I 17 
Wil.ipcd1a. 147 
Wmd Dividing Linc. 77 
Wini.I spacecraft. 317 
wind~. tee solar v.ind: stellar winl.I 

XMM-Ncwwn X·r<1y observatory. 98 
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XO Pro1ecl. I 11 

)Oung stellar object~ (YSO>). 46. 118. see C1/W T 
Tawi stars 

young Sun. see Sun. young 

Zero-Age Main Sequence (ZAMSl. 43. 45 
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