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accelerated MC (AMC), 161 CgH™, 89
active galactic nucleus (AGN), 69, 100, 101, Central Molecular Zone (CMZ), 95-97
119 Cep A East, 79
aliphatic structure, 91 CH, 3, 27, 33, 63
amorphous carbon, 91 CHT, 3, 33, 45, 63
anions, 89 CH,, 27, 33
antenna temperature, 141, 142 CH;’ , 33,63
APMO08279+5255, 103, 104, 114 CH;’, 27,33,63
approximated/accelerated LI, 161 CH3CH,CN, 40
aromatic structure, 91 CH3CH,O0H, 40
Arp 220, 112, 120, 121 CH3CN, 5
Asymptotic Giant Branch (AGB) stars, 88 CH3;COCHj3, 40
Atacama Large Millimeter/submillimeter CH3COOH, 34, 40, 54
Array (ALMA), 101, 117, 127, 132, 162 CH30H, 39, 57,72, 75,77

Auger process, 29 CHy, 27, 33

CH{, 27,33
B5IRS1, 74 chemical models, 152-158
Barnard 68 (B68), 25, 26, 65 Class 0, I, IT (low mass star), 70, 72
barred spiral galaxy, 101 Cloverleaf (see H1413+117)
Big Bang, 128 CMB, temperature, 130
Boltzmann equation, 149, 159 CMZ, example, 97
Bonnor-Ebert mass, 133 CMZ, tracer molecules, 97
Bonnor-Ebert sphere, 65 CN, 3, 33,51, 63,72
Born-Oppenheimer approximation, 17 CN—, 89

CO, 33,41, 65,72,75,77
C*/C/CO transition, 27, 29, 51 Ccot, 92
C,, 33,63 COy, 39,41
CyH,, 34 Cologne Database for Molecular
C2H§r, 34 Spectroscopy, 162
C,HsOH, 34, 54 compact HII region, 77
C3N—, 89 Compact Ridge, 77
C4H™, 89 complex organic molecule (COM), 81, 86,
CsN—, 89 95
Ce0, 92 cool circumstellar envelope (CSE), 88,
CgH™, 89 89
Cy0, 92 coronal gas, 9
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cosmic microwave background radiation Giant Molecular Clouds (GMCs), 1, 5, 109
(CMB), 129 Gould Belt, 69
cosmic ray-dominated region (CRDR), 106,
107 H atom abundance in dark cloud, 38
cosmic rays as chemical drivers, 30-37, 53, 54 H/H, transition, 27, 29, 51
CRDR, molecular tracers, 108 H14134117, 112, 114
critical density, 22, 165-167 H, formation on dust, 37
CRL 618, 92, 93 H; IR, 72
CRL 618, detected species, 93 H, UV spectrum, 4
CS, 33,65, 77 H,CO, 39, 63, 72,75
CSE, example, 89 H,CS, 77
CSE, molecular tracers, 89 H,DT, 45
H,0, 32, 41,43, 44, 45,57,72,75,77
dark ages, 132 H,O0™, 63
dark ages, observational consequences, H,S, 45,77
133-134 HY, 32,33
dark matter minihaloes, 133 H30%, 63
dense cores, depletion, 67, 69 Habing, mean interstellar radiation field, 154
desorption, 60, 155 HC,,CN, 34
diatomic molecules, 17 HCl, 28, 75
diffuse cloud, example, ¢ Oph, 63 HCN, 53, 65, 72
diffuse cloud, tracer molecules, 63, 64 HCO™, 33, 53, 63, 65,72, 77,92
diffuse clouds, 9, 62 HCOOCH3, 40
Draine, mean interstellar radiation field, 154 HD, 45
dredge-up, 10 HDO, 77
driver, chemical, 14, 24, 25 Herbig Ae star, 82, 85
driver, chemical, molecular tracers, 48 Herbig-Haro object (HHO), 71-73, 75
driver, chemical, variation in, 50-60 Herschel Space Observatory, 63, 76
dust and chemistry, 37-42 HH2, 73
dust, 11 HH49/50, 25, 26
dust, MRN size distribution, 154 HII region, 9, 29
dust, PAH component, 11, 154 HNC, 53
dust:gas ratio, 13, 54, 138, 139 Horsehead Nebula, 13
dwarf galaxy, 101, 122 hot core, 40, 75, 86
hot core, example, 86
early type galaxy, 101, 116 hot core, external galaxies, 112-114
Einstein transition coefficients, 142, 145 hot core, model, 162
envelope, 162 HST, 63
evolved stars, 9 Hubble Space Telescope, 126
excitation temperature, 149, 159
IC 342,113
far IR luminosity/CO emission, 136 ice composition, 39, 40, 82
fractionation, 45 ice mantles, 11, 39
freeze-out, 39, 154 ice, chemistry in, 41
fullerenes, 92 infrared dark cloud (IRDC), 86
FUSE, 4 initial mass function (IMF), 123
interface and chemistry 45, 46
G29.96-0.02, 5, 86, 87 interstellar extinction, 12
galaxy cluster, filaments, 125 IRAM, 162
gas composition, 9, 10 IRAS 16293-2422, 80
gas-grain model, 157 IRC+10216, 89
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irregular galaxy, 101 05, 33,51
isotopes, 45 OCS, 77
isotopologues, 45, 48, 65 OH, 3, 32,43,44,77
Ohio, 24, 155

JCMT, 13, 162
jet, 69, 75

KIDA, 24, 155

L1157-B1,75

lambda iteration (LI), 161

large velocity gradient (LVG), 160

Leiden Atomic and Molecular Database
(LAMDA), 167

local thermodynamic equilibrium (LTE), 88,
141-149

LTE, linear molecules, 145

LTE, nonlinear molecules, 146

MS82, 101, 103, 114, 118, 119

M83,2, 111,113

metallicity, 10, 54, 130, 135, 136, 138, 139

metallicity, trends of molecular abundances, 56

molecular cloud, 9, 28, 29, 32, 64

molecular cloud, extragalactic, tracer
molecules, 110

molecular cloud, structure, 65

molecular cloud, structure, tracer molecules,
65-67

molecular cloud, tracer molecules, 65

molecular spectroscopy, 11-20

molecules, list of detected species, 6

monte carlo method (MC), 161

NGC 1068, 104, 114

NGC 1275, 125

NGC 2071, 41

NGC 3079, 112, 119

NGC 7009, 21

NGC 7436, 113

NGC 253, 103, 114, 118, 119
NGC 253, detected molecules, 103
NH, 38, 51

NH,, 38

NH;D, 47

NH3, 38, 47,72, 75

NO, 33

non-LTE, 149

nova, 93

nova, detected molecules, 93
nova, example, 94

nova, tracers, 94

optical correction factor, 144
Orion Hot Core, 77, 86
Orion KL, 77, 78

partition function, 143, 146-148

PDR, extragalactic, molecular tracers, 105,
111,119

Perseus cluster, 125

photon-dominated region (PDR), 25, 28, 29,
30, 36, 51, 69, 75,77, 82, 84, 85, 88, 104,
139, 153, 154, 156, 157

Planck Space Observatory, 131

planetary nebula (PN), 90

polyatomic molecules, asymmetric tops,
20

polyatomic molecules, linear, 18

polyatomic molecules, symmetric tops, 19

Population II stars, 130

Population III stars, 130

post-shock temperature, 43

pregalactic chemistry, 128-131

pregalactic chemistry, observational
consequences, 131

prestellar cores, 9, 64

protoplanetary disk, 9, 82

protoplanetary disk, example, 84, 85

protoplanetary disk, tracer molecules,
85

protoplanetary nebula (PPN), 69, 89

protoplanetary nebula, example, 91

protoplanetary nebula, example, tracer
molecules, 92

QV Vaul (1984), 94

radiative transport, 20, 158
rotational diagram, 143, 144

shock, chemistry in, 42, 75

shock, C-type, 43, 72

shock, J-type, 43, 72

shock, sulfur chemistry, 45

shock, variation of shock speed, 56, 57
Si0, 57,75, 77

SN1987A, 94, 95

SO, 28, 33, 57,77

SOy, 34,77
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Sobolev approximation, 159, 160 timescale, free-fall, 58—-60
spiral galaxy, 101, 115, 116 timescale, freeze-out, 40, 58—-60
Spitzer Space Observatory, 26, 69, 82 transitions, electronic, ro-vibrational,
Square Kilometre Array (SKA), 139 rotational, 16
star forming region, massive, tracer molecules,
77,78 UDfSA, 24, 155
starburst galaxy (SB), 100, 101, 117 ultracompact core, 162
star-forming regions, 9 ultra-luminous infrared galaxy (ULIRG), 100,
stellar outflow, 69, 70, 74 120, 122
stellar outflow, bipolar, 72, 75, 87
stellar outflow, bullet, 75 VLT, 13
stellar outflow, example, 75, 77
stellar outflow, tracer molecules, 75, 87 warm core, 80
sunspots, 1 warm core, example, 80
supernova, tracers, 95 warm core, tracer molecules, 81
supernova, Type II, 94 wind, 69, 75
supernova, Type II, example, 94
symbiotic system, 69 XDR, molecular tracers, 109
X-factor, 65, 100, 109, 110, 136, 138
T Tauri phase, 70, 82, 84 X-ray binary, 69
timescale, ambipolar diffusion, 58—-60 X-ray-dominated region (XDR), 29, 30, 53,
timescale, chemical, 34, 58-60 82, 84, 108, 120, 139
timescale, cooling, 58—60
timescale, desorption, 58—60 Young Stellar Object (YSO), 69
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