
Subject Index 

A 

absorption lines, atomic 24, 25, 67, 
72, 78, 82, 84 

abundances 28ff 
accommodation coefficient 229 
accretion 18, 29, 248-245, 267, 846, 488 

Active Galactic Nucleus (AGN) SOSff 
aggregates, see: dust 
albedo, see scattering 
alignment, see polarization 
amino acids 886, 887 
amorphous carbon, see: carbonaceous 

materials 
anhydrous minerals 4^5, 418 
atomic clouds 8, 85, 119, 121, 122, 288 

Β 

Blue Compact Dwarf galaxies 295 
Bok Globules 98 
birefringence, see polarization 
buzz words: cold, fusing, superconduct-

ing, exploding grains; cold dark 
matter; HACs; PAHs; soccer-
ballene; superstrings 

C 

canonical ensemble, see: IR fluores-
cence, calculation of 

carbon, element 24, 248, 267, 870, 417, 
419 

carbon dust 149-152, 818, 820, 857ff, 
S89ff, 44Ö, 447 

carbon stars 150, 820, 447, 448, 449, 
457, 459, 460, 471, 475 

CaO 828 
carbonaceous chondrites, see: meteorites 
carbonaceous materials 

amorphous carbon 12, 26, 62, 188, 
147ff, 188, 24Ο, 258, 258, 820, 
889-891, 405 

Ceo S20 

CHON particles 419, 424 
coal pitch 175, 176 
diamond 8893, 484 
glassy carbon 57, 882, 464 
graphite 12, 57, 68, 94, 95, 126, 

127, 142, 144, 148-150, 182, 215, 
818ff, 829-888, 841, 848, 8573, 
898, 899, 405, 460 

hydrocarbon grains, see also: PAHs 
847-850, 419-422 

hydrogenated amorphous carbon 
(HAC) 49, 62, 97, 181, 1413, 

1473, 188, 8673 
kerogen 885, 886, 420 
organic refractory 61, 62, 246, 258, 

254, 847-850, 860 
Quenched Carbonaceous Compos-

ite (QCC) 188, 188, 1913, 820 
structure, see also: dust, structure 

142, 148-152, 868, 885, 407 
carbonates 109, 407 
chemical reaction rate, calculation of 

208 
circumstellar chemistry 478, 474 
circumstellar dust, see: dust, circum-

stellar 
circumstellar extinction, see: extinc-

tion, circumstellar 
circumstellar spectra, see: infrared 
cirrus 105, 1193, 186-188, 141, 148,145, 

808 
cluster, critical 468 
coagulation 17, 58, 2893, 845, 406 
collisional gas heating 229, 287 
collisional dust heating 482 
color temperature 108, 182, 296 
comet, see also: object index 258, 885, 

407, 4155 

comet dust 846, 848, 851-858, 4153 
comet, IR spectra, see: infrared, comet 

spectra 
condensation temperature 27 
condensation, see: dust 
core, see: dust 
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core-mantle grains 845ff, 859-861, 869, 
406 

cross-conjugated ketone 191, 194 

D 

dehydrogenation, see: polycyclic aro-
matic hydrocarbons 

depletion 18, 28ff, 84, 267, 815, 870, 
482, 488 

destruction, see: dust, destruction and 
polycyclic aromatic hydrocar-
bons, stability 

deuterium fractionation 181, 244, 258, 
268, 269, 270, 271, 272, 888ff, 
409-4II, 425 

diamond, see: carbonaceous materials 
dielectric function, see: optical prop-

erties 
diffuse clouds, see also atomic clouds 

8, 26, 59 
diffuse galactic light 91, 92, 815 
diffuse interstellar bands (DIBs) 68, 

67ff 181 
discrete dipole approximation 820, 887ff 
disorder, see: dust, structure and car-

bonaceous materials, structure 
dust 

aggregates 148, 254, 258, 260, 881, 
8S7ff, 404, 405, 411 

charge 282, 288 
circumstellar 12, 858, 446, 451, 455ff 
composition 24 
condensation 28, 27, 894, 467ff, 481 
cores 26, 62, 142, 859, 860 
destruction 16, 28ff, 254, 845, 847, 

848, 859, 861, 481ff, 485 
emissivity 48, 49, 98, 150, 212, 218, 

287, 289-291, 842, 457-459 
extragalactic 87ff, 285ff, SOSff 
formation, see also: sources of star-

dust 257, 892, 898, 488, 445ff, 
407ff, 479-481 

gas-to-dust ratio 41, 48, 294, 295, 
447 

grain-grain collisions 254, 889, 860,-
862, 481, 484 

growth 28, 29, 289ff, 847, 848, 482, 
442, 467ff 

heating 286, 287, 295, 298, 482 

injection, see also: sources of star-
dust 896, 445ff 

in the university 808 
lifetime 897, 898 
mantles (coatings) 56, 61, 62, 289ff, 

264, 268, 270, 817, 818, 847ff, 
857, 868 

mantle composition 248, 245, 251, 
268, 272 

model $45ff, 857ff, 867ff 
optical properties, see: optical prop-

erties 
populations 297, 298 
refractory grains 182 
shape 55ff, 816-819, 880-882, 884, 

887ff, 846, 848, 850-852, 405 
size 56-58, 94, 141, 148, 848-850, 

868, 869, 464, 484 
size distribution 57, 58, 120, 148, 

I49, 289, 254, 257, 816-820, 858-
861, 898, 894, 417, 472, 484, 485 

structure (see also: carbonaceous 
materials, structure) 142, 828, 
850, 851, 890, 891, 404, 405, 478 

temperature 104, 106, 285ff, 842, 
416, 482, 488 

dwarf irregular galaxies 295 

Ε 

éjecta, see: outflows 
element, abundances 28ff 
elliptical galaxies 297 
emission 

far infrared 98, 285ff 
fluorescence, UV-Vis 181, 186-188, 

815 
fluorescence, IR, see: infrared 
lines, see: gas, emission lines 
infrared, see: infrared emission 
infrared features, see infrared emis-

sion features 
luminescence 96, 97, 141, 144, 871, 

407 
non-thermal 104, US, 121, 141-145, 

157, 158, 181, 197-200, 207ff, 871, 
484 

red emission 96, 97, 141, 144, 145, 
871 

thermal 51, 186, 457, 48I 
emissivity, see: dust 
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evaporation of dust mantle 268, 264, 
267, 269, 270, 272 

evolved stars, see: M and red giants, 
and M supergiants 

extinction, see also: optical properties 
average 88, 818 
Αυ/Ε{Β - V") 7, 8, 16, 41, 58, 82, 

24Ο, 259, 868 
circumstellar 462, 464, 465 
color excess (E{B - V)) 4-8, 88-

44 
curve Sff, 87ff, 48, 55, 57, 58, 68, 

67, 78, 82, 85, 106, 107, 144, I48-
150, 177, 182, 191ff, 846, 849, 
869, 870 

DIBs, see: diffuse interstellar bands 
extragalactic 87ff 
infrared 7, 8, 41, 48, 41% 51, 148, 

150 
law 41, 48, 44, 78, 82, 85 
regional variations 88-41 
UV 6, 9ff, 87ff, 82, 85, 84I, 465 
very broad structure 9 
visual 8, 9, 41, 48 

2175Â feature 8, 5, 6, 10, 12, 87ff, 
68, 78, 92-95, 148-150, 177, 191, 
818ff, 882, 841, 848, 868, 868, 
869, 870, 464 

2175Â , position 8, 12, 18 
2175Â , profile 814-816, 818 

extragalactic dust, see: dust 
extragalactic extinction, see: extinc-

tion 

F 

far-infrared emission, see: emission 
fluorescence, see: PAHs 
fluorescence, infrared, see: infrared, flu-

orescence 
fluorescence, UV-Vis, see: emission, flu-

orescence UV-Vis 
formation, see: dust 

G 

galactic nuclei 808ff 
galaxies 64, 285, 2853, 808ff 
gas phase chemistry, see also: inter-

stellar chemistry 244, 268ff 
gas 

emission lines 284, 285 
grain collisions 227, 229 
heating 227ff 
temperature 227, 488 

gas-to-dust ratio, see: dust 
glassy carbon, see: carbonaceous ma-

terials 
globular clusters 44 
grains, see: dust 
growth, see: dust 

graphite, see: carbonaceous materials 

H 

heat capacity 104, 199, 2il, 218, 214, 
215 

heating, see: dust 
heating, see: gas 
HII regions 50, 109ff, 228, 284 
Hydrogenated Amorphous Carbon (HAC), 

see: carbonaceous materials 
hydrocarbon grains, see: carbonaceous 

materials and polycyclic aro-
matic hydrocarbons 

I 

ice 49, 62, 2895, 264, M7, M8, 270, 
846-849, 859, 415, 428, 424, 457, 
462 

ice absorption features, see: infrared 
absorption features 

infrared 
emission, see also: infrared emis-

sion features 49, 50, 185-187, 
1975, 2973, 285, 287, 8085, 4™ 

extinction, see: extinction, infrared 
fluorescence, see also PAHs 108, 

129, 142, 148, 188, 1975, 2075 
circumstellar spectra 460-468 
comet spectra 858, 418-428 
IDP spectra 406, 407 
cirrus, see: cirrus 

infrared absorption features 
10 μπι band 47-49, 51, 61, 62, 805, 

807, 888-885, 846, 406, 407, 409, 
418, 457, 459, 460 

19 μτη band 48, 61, 418, 457, 459, 
460 

3 μπι ice band 49, 62, 245, 846, 
428, 457, 462 
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3.4 μπι band 49, 847, 860 
ice bands (other than 3 μπι ) 246-

250, 258 
infrared echo, see: supernova 
infrared emission features, see also: poly-

cyclic aromatic hydrocarbons 150-
152, 185, 186, 194, 198, 216, 217, 
457, 461 

broad components 110 
continuum emission 108, 185 
narrow components 110 
observations 50, 108ff, 109ff, 120, 

121, 805-808 
properties of the carriers 106, 107, 

407, 409, 410 
ratios 112, 115, 116, 120, 121 
spatial distribution 104, 106, 111, 

115, 116, 186, 187 
spectroscopic assignment 111, 118, 

129ff, 145 
internal conversion, see: PAHs, molec-

ular processes 
injection, see: dust 
interplanetary dust particles (IDPs) 181, 

258-260, 885, 858, 854, 408ff, 415, 
418, 425 

IDP infrared spectra, see: infrared 
interstellar chemistry, see also: gas phase 

chemistry, and surface chem-
istry 181, 168, 248-245, 2683, 
888ff, 409 

interstellar molecules 268ff, 888ff 
interstellar radiation field 106, 107, 119, 

188, 286, 288 
IRAS colors 122, 286, 288, 289, 296, 

297, 299 
IRAS data lOSff, 119ff, 186-188, 286, 

298, 294, 296, 297 
iron dust 258 
isotopic anomalies 889ff, 409-411, 425, 

447 

Κ 

kerogen, see: carbonaceous materials 
and meteorites 

L 

laboratory data, see: optical proper-
ties and polycyclic aromatic hy-
drocarbons 

layer-lattice silicates 404-407, 418 
linear polarization, see: polarization 
luminescence, see emission 

M 

M giants, see also: red giants 447, 
448, 457, 470, 475 

M supergiants, see also: supergiants 
465 

magnetic field 56, 275, 280 
magnetite 57, 60 
mantles, see: dust 
mass-loss rate, see also: outflows and 

dust, injection 445ff, 479 
metallicity 88, 40 
meteorites 181, 868, 889ff, 415 

carbonaceous chondrites 821, 885-
889, 417, 418, 425 

hydrocarbons 888ff, 407 
kerogen 885, 886 
isotopic anomalies 889ff 
Murchison 821, 887 
Orgueil 144 

MgO 828 
MgS 457, 460, 470 
microcanonical ensemble, see: PAHs, 

IR fluorescence, calculation of 
Mie theory, see also: optical proper-

ties, calculations of 816, 829ff, 
887ff 

model, see: dust 
molecular clouds 10,119, 122, 228, 268ff, 

288, 295 
molecular processes, see: polycyclic aro-

matic hydrocarbons 
Murchison, see: meteorites 

Ν 

needles, see also: dust, shape 887ff 
non-thermal emission, see: emission 
novae 889, 892, 898, 896, 447, 448, 450, 

457, 459, 480 
nucleation 467ff 

nucleosynthesis 890, 894, 441, 450 

Ο 

OB stars 451 
O H / I R stars 447-449, 462 
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olivine, see also: silicates 888-885, 405-
407, 418, 419 

open star clusters 5, 8, 10 
optical properties 

IR extinction 191 ff, 880, 888-835 
UV extinction 148, 149, 176, 191 ff, 

817-828, 882, 8j9 
UV-Visual extinction 868 
calculation of 87-90, 816, 820, 829ff, 

887ff 
dielectric function 55ff, 816-819, 829ff, 

889, 868 
Krarhers-Kronig relation 59, 60 
laboratory data 148, 14 Iff, 176-177, 

188-186, 191ff, 217, 829ff, 407, 
408 

surface plasmon 149, 816, 817 
organic refractory, see: carbonaceous 

materials 
Orgueil, see: meteorites 
ortho-para ratio 428 
outflows, see also: dust, injection 27, 

151, 446, 447, 455ff 467ff 479 

Ρ 

phase function, see: scattering 
Polycyclic Aromatic Hydrocarbons (PAHs) 

cirrus 122-127 
clusters 181, 142-144, 198 
dehydrogenation 121, 187, 168 
fluorescence, UV-Vis 186-188, 197, 

208 
fundamental vibrations 129ff 
infrared fluorescence, calculation of 

197ff, 207ff 
infrared spectra of 129ff, 151, 152, 

184, 186, 217, 407-409 
ions 181, 168-170 
molecular processes 182, 155ff, 197ff, 

207ff 
molecular structures III-II4, I84, 

185 
neutrals 155-168 
photoelectric effect 282, 286 
sizes 117, 158, 216 
stability 155-158, 166-170, 208, 204 
ultraviolet properties 158-166, 176-

177, 182, 188, 186-188, 822 
photodissociation regions 227, 228, 280, 

284, 235 

photoelectric effect 228, 229, 282-237 
photoprocessing, see: UV photolysis 
pitfalls 829 
planetary nebula 109ff, 181, 285, 447, 

448, 450, 457, 460 
plasma 482, 488 
population, see: dust 
polarization 48, 55ff, 82, 24I-248, 275ff, 

807, 816, 862, 364, 869, 417, 418 
alignment 50, 51, 55ff, 68, 82, 278ff, 

807, 816, 862 
birefringence 50, 56, 59 
circular 55, 56, 59, 61 
Davis-Greenstein alignment 57, 278 
infrared emission 50, 51, 275ff, 275, 

278, 807 
linear 50, 51, 55ff, 816, S46 
paramagnetic relaxation 57, 276, 

278 
superparamagnetism 57, 276, 280 
suprathermal rotation 275ff 
ultraviolet 57 

protostars 241, 257, 258 
pyroxene, see also: silicates 405-407, 

418 

Q 

Quenched Carbonaceous Composite (QCC), 
see: carbonaceous materials 

R 

R (Αυ/Ε(Β - V)), see: extinction, 
Αυ/Ε{Β - V) 

R Cor Bor stars 464, 475 
RV Tauri stars 44 7-450 
radio galaxies 287, 288 
reaction, unimolecular 208, 211 
red emission, see: emission 
red giant, see also: M giants 894, 447-

449, 457, 459, 475 
reflection nebula 55, 98-98, 108ff, 109ff, 

121, 186-138, 182, 187, 285, 24I-
24S, 815 

refractory grain, see: dust 

S 

scattering 12, 19, 87ff, 24I-24S, 815-
817, 417 
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a l b e d o 61, 87ff, 241, 817, 820, 849, 
871, 417, 418 

p h a s e f u n c t i o n 88-96 
serpent ine , see a lso: s i l icates 404 
Seyfert ga lax ies 64, 805, 806 
s h a p e , see: d u s t 
sha t te r ing 257, 260, 861, 862, 484, 485 
s h o c k 25, 29, 229, 281, 254, 264, 269, 

891, 4S1JJ, 480, 485 
s i l ica tes 24, 26, 48-51, 61, 62, 122, 254, 

805-808, 821-824, 888-885, 845-
848, 857ff, 867ff, 408ff, 416-419, 
422, 447, 457, 459, 465 

s i l ica te a b s o r p t i o n features , see: i n -
f rared a b s o r p t i o n features 

s i l i con c a r b i d e (SiC) 880, 881, 891ff, 
447, 457, 459, 460 

s ize , see: d u s t 
s o d i u m l ines 78, 82 
so lar s y s t e m d u s t , see: in te rp lane ta ry 

d u s t par t ic les a n d comet d u s t 
sources of S ta rdus t 891-898, 445ff, 479ff 
s p i r a l ga lax ies 295-298 
sput te r ing 25, 481, 484, 485 
s ta r f o r m a t i o n 257, 258 
s t a r b u r s t ga lax ies 121, 806, 808 
s t r u c t u r e , see: d u s t a n d c a r b o n a c e o u s 

m a t e r i a l s 
s u p e r g i a n t s , see a lso: M superg ian ts 

88, 89, 42, 44, 447-449 
s u p e r n o v a 447-449, 479ff 

ra te 489-441 
s u p e r n o v a r e m n a n t s (SNRs) 481ff, 

481, 482 
in f rared echo 4 80 
in f rared e m i s s i o n 480 

s u p e r p a r a m a g n e t i s m , see: p o l a r i z a t i o n 
sur face c h e m i s t r y 248-245, 267, 268, 

271 

sur face free energy 818 

Τ 
t e m p e r a t u r e , see: dust 
t e m p e r a t u r e , see: gas 
t h e r m a l e m i s s i o n , see: e m i s s i o n 
t h e r m a l a p p r o x i m a t i o n , see: PAHs, IR 

fluorescence, c a l c u l a t i o n of 
t h e r m a l s p i k e s , see: e m i s s i o n , n o n - t h e r m a l 

U 

UIR b a n d s , see: in f rared e m i s s i o n fea-
tures 

UV photo lys is 186, 245, 246, 250-258, 
845-850 

UV e x t i n c t i o n , see: e x t i n c t i o n , UV 

V 

very s m a l l g ra ins lOSff, 122, 126, 127, 
297, 298 

v i s u a l e x t i n c t i o n , see: e x t i n c t i o n , v i -
s u a l 

W 

W C s ta rs 448, 450 
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