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HII regions 

HII regions, compact 
HII regions, evolution of 
HII regions, subcompact 
HII regions, molecular clouds 

associated with 

15 1 

397 
33, 117, 123, 137, 159, 185, 187 
137, 151, 159, 191, 213 
2 7 3 , 3 5 5 , 365 
1, 129, 355, 551 
1, 2 8 1 , 355, 3 6 7 , 3 7 3 , 3 8 1 , 4 7 9 , 
479 495 
1, 135, 355 
479, 497 
1, 4 3 , 133, 2 8 3 , 355, 365, 3 6 7 , 
373, 381 
43, 3 5 5 , 373 
479 
273, 2 8 1 , 3 3 7 , 3 4 1 , 355, 365, 
367, 3 8 1 , 3 9 5 , 4 3 9 , 471 

165, 2 8 1 , 3 3 7 , 34 1, 3 5 5 , 367 
373, 445 
1 , 41 , 77 , 129 , 133 , 177 , 2 8 1 , 
2 9 7 , 3 4 1 , 3 5 5 , 3 6 7 , 3 7 3 , 3 8 1 , 
3 8 7 , 3 9 5 , 4 2 3 , 4 4 5 , 4 7 9 , 4 9 7 , 5 0 3 
77 , 101 , 297 , 337 , 341 , 537 

1 
247 , 
381 , 
355 , 
367 
38 1 , 
381 , 

77, 101, 177, 341 
2 8 1 , 3 5 5 , 
3 8 9 , 4 7 9 , 

3 8 1 , 3 8 7 , 

, J 4 1 
3 6 7 , 4 2 7 , 4 4 5 , 4 7 1 , 
497 497 

365 , 423 

479 , 
389 , 

465, 637 
1, 33, 47 
19 1, 455 
59, 91 , 
1 83 

4 9 7 , 545 
4 7 9 , 497 

6 9 , 
, 473 
1 37 

9 1, 157, 165, 175, 

187 , 
187, 
163 

71 , 81 , 
115, 
191 , 

4 0 5 , 4 1 1 , 
5 6 5 , 5 7 9 , 

115, 157, 
163 

137, 159 
137, 159 
15 1, 157 
1, 33, 
111, 
157, 
389 , 
559 , 
83, 
151 , 
1 15 

1 89 , 
1 89 , 

191 , 
205, 

479 
209, 213, 

479 

113, 
159, 

8 3 , 89, 9 5 , 9 9 , 
125, 129, 151, 
213, 373, 3 8 1 , 
4 4 5 , 4 7 3 , 5 2 5 , 
5 9 3 , 5 9 9 , 603 

123, 
197, 
427 , 
5 8 1 , .. _, _ . 

175, 183, 565 

115, 15 1, 47 1 
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Hat Creek Observatory 
interferometer 

Haystack Observatory 36.6m 
telescope 

heating by shocks 
heating, collisional 
heating of circumstellar envelopes 
heating of gas 
heating of molecular clouds 
heavy atoms 
Herbig-Haro objects 
heterodyne spectroscopy 
high latitude clouds 
high resolution infrared spectro­

scopy 
high resolution optical spectro­

scopy 
high resolution radio spectroscopy 
high spatial resolution 
high temperature chemical reactions 
high temperature ionised gas 
high temperature neutral gas 
high velocity clouds 
high velocity gas 
high velocity masers 
high velocity wings 
hot clouds, chemical conditions in 
hot dense clouds, physical 

aspects of 
hot electron heterodyne 

spectrometer 
hydration 
hydrides 
hydrides, iron 
hydrides, nitrogen 
hydrides, paramagnetic 
hydrocarbons 
hydrodynamics of molecular clouds 
hydrogen-carbon monoxide 

relationship 
hydrogen molecule, collisions with 
hydrogen molecule densities 
hydrogen molecule, para and ortho 
hydrogen molecule, vibrationally 

excited 
hydrostatic equilibrium 
hyperfine structure 

5 4 5 , 565 

175, 5 3 5 , 565 
173, 4 4 5 , 4 5 5 , 4 6 5 , 473 
4 1, 129 
55 1 
59 1 
1, 89, 184, 185 
34 1 , 
81 , 83 , 173 , 175 , 455 , 603 
503 
2 1 3 

33, 5 3 7 , 6 3 3 , 637 

389, 395 
59 
59, 627 
445 
163 
33, 445, 4 5 5 , 469 
627 
31 , 33, 41 , 465 , 603 
1 , 565 , 59 1, 603 
31, 33, 109, 4 5 5 , 4 6 5 , 5 3 7 , 539 
297 
81, 4 4 5 , 465 

637 
381 
637 
367 
31 1 
239 
3 0 7 , 3 1 1 , 3 5 5 , 3 6 7 , 3 8 1 , 423 
89, 165, 177, 591 

1 89 
2 2 1 , 445, 5 5 9 , 589 
117, 159, 187, 4 1 7 , 487 
2 2 1 , 589 

33, 4 5 5 , 465, 4 6 9 , 471 
4 7 , 177 
59 , 67 , 71 , 83 , 85 , 89 , 91 , 93 , 
103 , 239 , 409 , 439 , 55 1, 559 , 
5 8 1 , 5 8 3 , 603 
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ice band, interstellar 
ICR techniques 
icy grains 
identification of lines 
infrared absorption bands 
infrared excess radiation 
infrared heterodyne spectrometer 
infrared heating of molecular 

clouds 
infrared lines excited by shocks 
infrared luminescence 
infrared luminosities 
infrared observations 

infrared sensitivity 
infrared sources 

infrared spectroscopy 

1, 373, 387 
2 9 1 , 2 9 9 , 305 
355, 365, 3 8 1 , 387. 
45 
373, 387 
525 
5 0 3 , 633 

423 

89 
445 
355 
41 
33, 
637 
637 
1 , 
1 75 
545 
1 , 
263 
465 
537 

, 4 5 5 , 4 6 5 , 469 

125, 2 4 7 , 4 7 1 , 4 8 7 , 5 0 9 , 525, 

39, 103, 129, 157, 163, 173, 
, 197, 3 8 1 , 4 7 9 , 4 8 7 , 5 2 5 , 
, 565 
33, 4 3 , 22 1, 2 3 1 , 239, 2 4 7 , 2 6 1 , 
, 3 5 5 , 3 6 7 , 3 7 3 , 3 8 1 , 3 8 7 , 4 5 5 , 
, 4 6 9 , 4 7 9 , 4 9 7 , 5 0 3 , 5 0 9 , 5 1 5 , 
, 5 5 9 , 6 3 1 , 6 3 3 , 637 

infrared spectroscopy, high 
resolution 

In Sb receivers 
instability, gravitational 
instability, Parker 
instability, Rayleigh-Taylor 
intensity distribution in 

molecular clouds 

interaction of HII regions and 
giant molecular clouds 

interaction of ionised and 
molecular regions 

interaction of shocks and 
molecular gas 

interaction of stars and 
molecular clouds 

interaction of supernova remnants 
and molecular clouds 

interaction potentials 
interarm clouds 
International Ultraviolet 

Explorer 
interstellar cloudlets 
interstellar ice band 
interstellar reddening 
inverse greenhouse effect 
inversion transitions 

33, 5 3 7 , 6 3 3 , 637 
21 , 123 , 631 
183 
137 
137, 183, 603 

39 , 4 1, 67 , 8 1, 89, 
109 , 111, 115, 123, 
157, 185, 469 

15 1 

637 

445 

165, 175 

473 
2 8 7 , 5 8 3 , 589 
137, 191, 205 

9 1, 99, 103, 
125, 129, 

2 4 7 , 2 5 7 , 271 
1 75 
1, 3 7 3 , 387 
389, 4 5 5 , 6 11, 6 13 
497 
9 1, 95 , 22 1, 495 

3 8 9 , 395, 613 
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ion-atom reactions 
ion-electron reactions 
ion-molecule reactions 

ions, positive 
ionisation by cosmic rays 

ionisation by UV 
ionisation, collisional 
ionisation, dissociative 
ionisation fronts 

ionisation losses 
ionisation, x-ray 
ionised gas 
iron hydrides 
isotope exchange reactions 
isotope ratio, nitrogen 
isotope ratio, oxygen 
isotope ratio, silicon 
isotope ratio, sulfur 
isotope ratios 

isotope ratios, Galactic gradient 
of 

isotope ratios in the Galactic 
Centre 

isotope ratios in the Galactic 
Plane 

isotope ratios, source to source 
variation 

isotope ratios, time dependence of 
isotopes 

isotopic abundances in dark clouds 
isotopic abundances in giant clouds 
isotopic abundances, relative 
isotopic abundances, terrestrial 
isotopic double ratios 
isotopic enhancement 
isotopic fractionation 

Itapetinga radio telescope 

3 1 1 
317 
67 , 81 , 1 09 , 231 , 239 , 2 4 7 , 271 , 
2 8 9 , 2 9 1 , 3 0 7 , 3 1 1 , 3 1 7 , 3 2 3 , 
331 , 337 , 339 , 341 , 395 , 423 , 
439 
34 1 
1 , 6 7 , 17 7 , 24 7 , 2 73 , 33 7 , 339 , 
3 4 1 , 427 
6 7 , 2 4 7 , 273 
445 
273 
125, 151, 157, 163, 183, 4 4 5 , 
5 6 5 , 579 
591 
445 
33, 89, 109, 137, 163, 4 4 5 , 479 
367 
4 1 7 
3 9 7 , 4 2 7 , 479 
3 9 7 , 427 
3 9 7 , 427 
3 9 7 , 427 
2 7 3 , 339, 3 4 1 , 3 9 7 , 4 0 5 , 4 0 9 , 
4 1 1 , 4 1 7 , 4 2 1 , 4 2 3 , 4 2 7 , 439, 515 

3 9 7 , 427 

397 

397 

397 
3 9 7 , 427 
71 , 209 , 2 73 , 39 7 , 405 , 409 , 4 1 1 , 
4 17, 427 
3 9 7 , 411 
397 
3 9 7 , 405, 4 0 9 , 4 1 7 , 4 2 3 , 427 
3 9 7 , 4 0 5 , 4 0 9 , 4 2 1 , 427 
409 
4 2 3 , 4 2 7 , 439 
4 7 , 59, 339, 3 4 1 , 3 9 7 , 4 0 5 , 409, 
4 1 1 , 4 1 7 , 4 2 1 , 4 2 3 , 4 2 7 , 439, 583 
599 

Japanese Large Radio Telescope 
Project 6 25 

Jodrell Bank radio link 
interferometer 5 79 

Josephson mixers 6 1 5 
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K stars 4 79 
kinematics of molecular clouds 33, 95, 151, 165, 177, 197, 631 
kinetic temperature 1 , 83, 111, 1 35 
Kisarazu College 1.5m telescope 1 1 1 
Kitt Peak National Observatory 

Mayall 4m telescope 33 , 26 1, 5 15 
Kitt Peak National Observatory 

McMath 1.5m solar telescope 50 3, 6 33 
Kuiper Airborne Observatory 

0.9m telescope 21, 381, 5 1 5 , 637 

laboratory data 43, 59 , 7 1, 22 1, 23 1 , 2 3 9 , 269 
289 , 29 1 , 2 9 9 , 3 0 7 , 3 1 1 , 323, 
325 , 331 , 355, 3 6 7 , 373, 3 8 7 , 
439 , 465 , 503 

Langmuir satellites 603 
large scale surveys 197, 205 , 209 , 6 11 
large scale systematic motions 

in molecular clouds 33, 175, 4 5 5 , 581 
large velocity gradient models 1, 25, 81 , 117, 165 , 209 , 4 17 , 

439 , 603 
Las Campanas Observatory 2.5m 

telescope 465 
laser heterodyne spectrometer 633 
laser magnetic resonance 

experiments 23 1 , 239 
late-type stars 487 , 495 , 5 1 5 , 5 2 5 , 5 3 5 , 5 3 9 , 

549 , 565 , 627 
life, origin of 365 
lifetimes of excited molecules 323 
lifetimes of molecular clouds 137, 165, 177, 19 1, 2 0 5 , 423 
limiting magnitudes 6 13, 631 
line broadening 1 15, 175, 19 7 , 2 21 , 373 
line identifications 45 
line overlap 558 , 559 , 581 
line profiles 31 , 33, 109, 165, 18 3, 209, 42 

4 5 5 , 465 , 5 2 5 , 5 3 7 , 539 
line saturation 397 
line splitting 15 1 
line widths 1 , 33, 9 1 , 115, 165 , 175 , 593 ,( 
linear molecules 4 7 , 5 9 , 325, 341 
liquid helium cooled composite 

bolometer 129, 1 33 
Local Standard of Rest, radial 

motion of 2 1 3 
long-period variables 515, 525 
low-mass stars 5 9 , 137, 165, 427 
low noise radio receivers 6 15 
low noise receivers H I , 1 1 7 
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low noise mixers 43, 117 
luminosity classes of stars 3 89 
lunar occultations 41, 103 
Lyman band 2 4 7, 613 

55 1 

M-giants 4 79 , 5 15 , 5 25 
M stars 47 9 
magnetic fields 1, 71, 137 , 165 , 1 97 , 445 , 479 , 

5 2 5 , 5 4 3 , 5 6 5 , 5 7 9 , 603 
magnetic sublevels 2 39 
mapping of molecular clouds 1, 67 , 81, 89 , 9 1 , 99 , 103 , 109 , 

111, 115, 123, 125, 129, 157, 
185 , 1 97 , 205 , 469 , 61 1 

maser amplifiers 43, 6 9 , 71, 615 
maser centers of activity 5 6 5 , 5 7 9 , 5 9 3 , 603 
maser cloudlets 565 , 60 3 
maser directionality 55 1, 59 3 
maser emission, geometrical 

blockage of 5 37 
maser excitation by shocks 59 3 
maser geometry 5 9 3, 627 
maser regions, angular diameter 

and size of 525 , 535 , 545 , 565 
maser regions, chemical conditions 

in 
maser pedestals (SiO) 525 , 537 , 539 , 543 
maser regions, physical 

conditions in 535 , 537 , 549 , 5 5 1 , 559 , 5 8 1 , 
59 1, 603 

maser positions 5 45 , 5 6 5 , 5 7 9 , 627 
maser pumping agent propagation 

velocity 5 37 
maser pumping mechanisms 5 2 5 , 535, 5 3 9 , 5 4 1 , 5 5 1 , 5 6 5 , 

579 , 589 , 59 1, 593 
maser stability 5 25 
maser variations, correlation of 5 2 5 , 5 3 7 , 5 4 1 , 5 4 5 , 5 5 1 , 5 9 1 , 5 9 3 
masers 1 , 21 , 33 , 47 , 115 , 12 7 , 129 , 

163, 2 2 1 , 4 7 3 , 5 4 5 , 5 6 5 , 5 7 9 , 
5 8 1 , 5 8 3 , 5 9 3 , 603 

masers (CH) 5 83 , 5 89 
masers (CH 30H) 545 , 565 
masers, circumstellar 479 , 487 , 503 , 5 15 , 525 , 5 35 , 

5 3 7 , 5 3 9 , 5 4 1 , 5 4 3 , 5 4 9 , 5 5 1 , 
5 5 9 , 565 

masers, high velocity 1> 5 6 5 , 5 9 1 , 603 
masers (H 20) 83, 89, 157, 175, 5 2 5 , 5 4 5 , 55 1, 

5 6 5 , 5 7 9 , 5 9 1 , 5 9 3 , 5 9 9 , 627 
masers (OH) 115 , 525 , 549 , 55 1 , 559 , 565 , 

5 7 9 , 5 8 1 , 5 8 3 , 5 8 9 , 627 
masers, saturated 525 , 5 4 3 , 55 1, 565 , 593 
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masers (SiO) 525 , 5 35 , 5 37 , 539 , 541 , 543 , 
5 4 5 , 551 , 565 , 625 

masers, strong 545 
masers, temporal variations of 525 , 5 37 , 541 , 545 , 55 1 , 565 , 

591 , 5 9 3 , 599 
masers, unsaturated 55 1 , 58 1, 593 
masers, weak 545 
mass loss 137, 165, 173, 175, 455 , 479 , 

487 , 495 , 49 7 , 503 , 509 , 5 1 5 , 
525 , 5 37 , 5 39 , 551 , 565 , 603 

mass loss rate 173, 455 , 487 , 495 , 525 , 55 1 , 
565 , 603 

mass of molecular clouds 1 , 111, 117 , 129 , 1 57 , 1 59 , 1 
191 , 205 

mass spectroscopy 299 , 325 , 355 
565 massive stars 165, 175, 191 , 445 , 565 

Max Planck Institut fur 
Radioastronomie Effelsberg 
lOOm telescope 39 , 5 9 , 6 9 , 91 , 9 3 , 103, 1 13, 

4 73 , 565 
McDonald Observatory 2.7m telescope 263 
mesospheric temperature inversion 

on Venus 633 
metastable molecules 34 1 
metastable states 239 
methanol masers 545 , 565 
micro-turbulent models 1 1 7 
millimeter wavelength spectrometers 6 19, 625 
Mira variables 479 , 509 , 525 , 535 , 539 , 54 1 , 

549 , 551 , 565 
mixers, Josephson 6 15 
mixers, low noise A3, 1 1 7 
mixers, photodiode 503 , 633 
mixers, quasiparticle 6 15 
mixers, Schottky barrier diode 109 , 111, 1 25 , 6 15, 637 
mixers, superconducting 6 1 5 , 637 
molecular abundances 1 , 2 1, 3 1 , 177 , 28 1 , 331 , 337 

373 , 409 , 439 , 445 , 495 
molecular cloud coagulation 137, 165 
molecular cloud complexes 1, 7 7 , 129, 137, 18 5 
molecular cloud cooling 1 , 17 7 , 22 1 
molecular cloud core densities 9 1 
molecular cloud disruption 137, 151 , 163, 19 1 
molecular cloud core evolution 33, 165 , 177 
molecular cloud core masses 9 1 
molecular cloud cores 1, 33, 41 , 5 9 , 8 5 , 9 1, 103, 1 

135, 137, 157, 173, 175, 397 , 
4 1 7 , 42 1 , 423 , 427 

molecular cloud cores, physical 
aspects of 41 , 9 1 , 165, 177, 339 

molecular cloud densities 1 , 25, 67 , 83, 117, 129, 421 , 
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molecular cloud dynamics 
molecular cloud envelopes 
molecular cloud expansion 
molecular cloud formation 
molecular cloud heating 
molecular cloud hydrodynamics 
molecular cloud kinematics 
molecular cloud lifetimes 
molecular cloud mass 

molecular cloud orbits 
molecular cloud rotation 
molecular cloud size 
molecular cloud structure 

molecular clouds, acceleration of 
molecular clouds associated with 

HII regions 
molecular clouds, chemical 

composition of 
molecular clouds, chemical 

conditions in 
molecular clouds, chemical 

evolution of 

molecular clouds, CO hot spots in 
molecular clouds, comparative 

distribution of different 
molecular species 

molecular clouds, density 
distribution in 

molecular clouds, distribution 
of molecules in 

molecular clouds, dust distribution 
in 

molecular clouds, energetics of 
molecular clouds, energy sources in 
molecular clouds, fragmentation of 

molecular clouds in the interarm 
region 

molecular clouds in the Southern 
Hemisphere 

molecular clouds, infrared 
heating of 

molecular clouds, intensity dis­
tribution in 

molecular clouds, large scale 
systematic motions in 

1, 33, 165, 177, 465 
1, 175, 3 9 7 , 4 2 1 , 427 
1, 33, 89 
137, 191 
1, 89, 177, 185 
89, 165, 177, 591 
33, 9 5 , 151, 165, 177, 197, 63 1 
137, 165 , 177 , 191 , 205 , 423 
1, 111, 117 , 129 , 15 7 , 159 , 1 85 , 
191, 205 
1 37 
1, 33, 89, 137, 165, 175 
1 3 3 39 
\\ 39,' 4 1 , 59 , 85 , 95 , 123 , 159 , 
177, 185, 3 9 5 , 421 
603 

115, 15 1, 47 1 

59 , 261 

69 , 291 , 297 , 31 1 

1 , 47 , 77 , 81 , 269 , 297 , 331 , 
337, 341, 4 2 3 , 427 
83, 123, 185 

4 7 , 59, 6 7 , 77, 9 1, 109 

1, 109, 117, 129 

47 , 59 , 6 7 , 77 , 85 , 89 , 91 , 109 , 
157, 187 

129, 135, 6 11 
1, 33, 4 1, 455 
1, 33, 137, 165, 455 
1 , 47 , 10 1 , 137 , 15 1, 157 , 159 , 
175, 177, 187, 19 1, 603 

137, 19 1, 205 

123, 129 

89 

39, 4 1 , 6 7 , 8 1 , 89, 9 1 , 9 9 , 103, 
109, 111, 115, 123, 125, 129, 
157, 185, 469 

33, 175, 4 5 5 , 581 
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molecular clouds, mapping of 

molecular clouds, physical 
conditions in 

molecular clouds, physical 
evolution of 

molecular clouds, spatial distri­
bution of 

molecular clouds, temperature 
distribution in 

molecular clouds, velocity 
gradients in 

molecular clouds, velocity 
structure in 

molecular constants 
molecular destruction 

molecular formation 

molecular formation on grains 

molecular gas at £ 5K 
molecular ring in the Galaxy 
molecules, chain 
molecules, complex polyatomic 
molecules, diatomic 
molecules, linear 
molecules, ring 
molecules, unsaturated 
Mbssbauer spectroscopy 
Mount Hopkins Observatory 1.5m 

telescope 
Mount Wilson Observatory 2.5m 

telescope 
Mulliken bands 

Nancay Radio Telescope 
National Radio Astronomy 

Observatory Green Bank 43m 
telescope 

National Radio Astronomy 
Observatory Kitt Peak 11m 
telescope 

1, 6 7 , 8 1 , 8 9 , 9 1 , 99, 103, 109, 
1 1 1 , 1 1 5 , 123, 125, 129, 157, 185, 
197, 205, 4 6 9 , 611 

2 1, 25 , 47 , 8 3 , 93 , 117 , 127 , 
4 2 7 , 4 7 3 , 631 

137, 151, 157, 163, 184, 187, 191, 
197 

137, 197 

1 , 103 

1 , 33 , 71 , 99 , 103 , 123, 159 , 175 , 
187, 197, 473 

31, 43, 5 9 , 7 1 , 9 1 , 9 5 , 103, 109, 
115, 159, 173, 175, 183, 4 2 1 , 4 6 9 , 
5 4 5 , 5 6 5 , 593 
45, 47 
6 9 , 7 7 , 8 1 , 2 7 3 , 2 8 3 , 2 9 7 , 305, 
3 0 7 , 3 3 1 , 3 4 1 , 4 2 7 , 4 3 9 , 4 4 5 , 551 
59 , 67 , 69 , 77 , 81 , 101 , 189 , 191, 
2 4 7 , 2 7 1 , 2 7 3 , 2 8 1 , 2 8 9 , 29 1, 2 9 7 , 
299, 3 0 7 , 3 1 1 , 3 2 3 , 325, 331, 3 4 1 , 
355, 3 8 1 , 4 2 3 , 4 2 7 , 4 3 9 , 4 4 5 , 471 

2 4 7 , 2 8 1 , 355, 3 6 7 , 4 2 7 , 4 4 5 , 4 7 1 , 
497 
1 1 3 
1 , 205 
4 7 , 5 9 , 3 0 7 , 3 4 1 , 4 2 3 , 427 
3 0 5 , 3 1 7 , 3 2 5 , 3 3 1 , 3 5 5 , 365, 389 
34 1 
4 7 , 5 9 , 325, 341 
325 
4 7 , 5 9 , 325 
367 

26 1 

469 
2 3 1 , 263 

183, 189 

43, 103, 111, 4 0 9 , 565 

31, 33, 43, 4 7 , 103, 117, 189, 
2 1 3 , 4 2 1 , 4 8 7 , 5 4 5 , 619 
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National Radio Astronomy 
Observatory Very Large Array 

nebula, pre-solar 
nebulae, bipolar 
nebulae, optical 
nebulae, planetary 
nebulae, pre-planetary 
nebulae, reflection 
neutral gas at high temperatures 
neutral-netural reactions 
new detections 
Newton-Raphson iteration 
nitrogen hydrides 
nitrogen isotope ratio 
nitroso compounds 
non-dissociative shocks 
non-equilibrium processes 
non-thermal emission 
nuclear burning 
nucleosynthesis 

0 stars 
OB stars 
observations of shocks 
occultations, lunar 
OH, excited 
OH maser velocities, 

displacement of 
OH masers 

OH masers, distribution in the 
Galaxy 

OH/IR stars 
Onsala Space Observatory 20m 

telescope 
optical nebulae 
optical spectroscopy 

orbits of clouds in galaxies 
origin of life 
oscillator strengths 
overtone bands 
Owens Valley Radio observatory 

10m telescope 
oxygen family chemistry 
oxygen isotope ratio 
oxygen-rich stars 

P Cygni emission 
Palomar Observatory 1.2m Schmidt 

telescope 
Palomar Observatory 5m telescope 
para and ortho H 2 

6 1 9 , 627 
423 
479 
89, 125 
373, 4 2 7 , 4 5 5 , 4 6 5 , 479 
479 
83, 175, 185 
33, 4 4 5 , 4 5 5 , 469 
289, 3 3 7 , 423 
2 1, 25 , 43 , 69 , 83, 26 1 
497 
31 1 
3 9 7 , 4 2 7 , 479 
31 1 
445 
33 1, 34 1 
543 
4 2 7 , 479 
3 9 7 , 427 

5 6 5 , 603 
1 , 137 , 151 , 165 , 17 3 , 183 , 191 
445 , 455 , 465 , 4 6 9 , 47 1, 637 
4 1, 103 
579 

525 
11, 5 2 5 , 5 4 9 , 55 1, 5 5 9 , 5 6 5 , 579, 
581 , 583 , 5 8 9 , 627 

525 
4 7 9 , 5 2 5 , 5 3 9 , 549 

39 , 69 , 7 1, 54 1, 565 
89, 125 
2 3 1 , 239, 2 4 7 , 2 7 3 , 355, 395, 
455 , 479 , 5 15 
137 
365 
2 6 9 , 273 
509 

21 , 115, 117, 487 
287 
3 9 7 , 427 
4 7 9 , 4 8 7 , 551 

509 

19 1 
469 
2 2 1 , 589 
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para and ortho NH3 9 3 , 22 1 , 495 
parallax 487 , 627 
paramagnetic hydrides 239 
paramagnetic resonance 239 
Parker instability 137 
partition function 263 , 3 17 
Phillips band 231 , 263 
photochemistry 373 
photodiode mixers 503 , 633 
photodissociation of molecules 165 , 27 3 , 2 8 3 , 3 4 1 , 3 5 5 , 4 1 7 , 

4 4 5 , 471 
photoionisation 247 , 2 7 1 , 2 7 3 , 2 8 3 , 341 
photolysis, time scale of 355 
photolysis, UV 355 
photon trapping 1 , 177, 3 9 7 , 4 0 5 , 409 
physical aspects of cloud cores 41 , 

59, 
9 1 , 165, 177, 339 

physical aspects of cool clouds 
41 , 
59, 71, 8 1 , 137, 165, 341 

physical aspects of dark clouds 1 , 4 7 , 59 , 6 7 , 7 1 , 7 7 , 8 1, 91 physical aspects of dark clouds 
99, 10 1, 103, 113, 123, 165 , 
1 75 , 177, 191 , 4 1 7 , 421 

physical aspects of dense clouds 159 , 183, 281 , 3 3 1 , 341 , 381 , 
physical aspects of diffuse clouds 

physical aspects of dust clouds 
physical aspects of giant clouds 
physical aspects of hot dense 

clouds 
physical conditions in circum­

stellar envelopes 

physical conditions in maser 
regions 

physical conditions in molecular 
clouds 

physical conditions in shocked 
regions 

physical evolution of molecular 
clouds 

planetary atmospheres 
planetary nebulae 
plasma turbulence 
polarisation 
polymerisation 
population inversion 

positions of masers 
positions of sources 
positive ions 
post-main-sequence stars 
predissociation 

1 , 

465 
445 , 

1, 137, 189, 2 4 7 , 2 5 7 , 2 6 3 , 2 6 9 , 
2 7 3 , 2 8 3 , 331 
5 9 , 67 

33, 117, 123, 137, 159, 185, 187 

8 1 , 4 4 5 , 465 
173, 4 7 9 , 4 8 7 , 4 9 5 , 5 0 3 , 5 0 9 , 5 1 5 , 
5 3 5 , 5 3 7 , 5 3 9 , 5 4 9 , 5 5 1 , 591 

5 3 5 , 5 3 7 , 5 4 9 , 5 5 1 , 5 5 9 , 5 8 1 , 5 9 1 , 
603 

21 , 25 , 47 , 83 , 93 , 1 1 7 ; 

4 7 3 , 631 

455, 465 

137, 151, 157, 163, 177 
197 
633 
3 7 3 , 4 2 7 , 4 5 5 , 4 6 5 , 479 
59 1 , 603 
1, 4 7 9 , 5 2 5 , 5 4 3 , 627 
5 9 , 367 
1 , 47 , 9 3 , 127 , 221 , 559 , 581 
5 8 3 , 589 
5 4 5 , 5 6 5 , 5 7 9 , 627 
31, 33, 39 
34 1 
4 7 9 , 631 
29 1 , 47 1, 593 

127, 4 2 7 , 

187, 19 1, 
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pre-main-sequence stars 
pre-planetary nebulae 
pre-supernovae 
pre-solar nebula 
proper motions 
proton transfer 
proto-planets 
protostars 
protostellar nebulae 
pulsation of circumstellar 

envelopes 
pumping, chemical 
pumping, collisional 
pumping of masers 

pumping, radiative 

pumping, rotational 
pumping, vibrational 
pyrolisis 

479 , 631 
479 
479 
423 
627 
299 , 307 , 3 1 1 , 427 
59 1 
1, 3* 31 
479 

479 , 537 , 55 1 
5 5 1 , 559 , 579 
559 , 5 6 5 , 579 , 5 8 3 , 
525 , 535 , 539 , 541 , 
589 , 5 9 1 , 593 
247 , 263 , 525 , 539 , 
551 , 559 , 579 , 581 , 
59 1 
59 1 
355 

589 . 
55 1 . 

541 
59 1 

59 1 , 
565 , 

593 
579 , 

5 4 5 , 5 4 9 : 

quadrupole transitions 465, 469, 471 
quantum mechanics 2 87 , 36 7 
quasiparticle mixers 615 

R-C spectrograph 26 1 
R Cr B stars 4 79 
radial velocities (stellar) 5 25 
radiation field 2 4 7 , 283, 325 603 
radiation pressure 33, 479 , 497 , 5 0 3 , 509 , 515 , 551 , 
radiative association 2 7 3 , 289 , 2 9 1 , 299 , 305 , 307 , 

311, 3 1 7 , 323, 3 3 1 , 34 1, 479 
radiative cooling 177 , 4 4 5 , 455 , 59 1 
radiative decay 1 , 1 77 , 55 1 
radiative excitation rates 559 
radiative pumping 247 , 2 6 3 , 525 , 539 , 5 4 1 , 545 , 

5 4 9 , 5 5 1 , 5 5 9 , 5 7 9 , 5 8 1 , 591 
radiative rate coefficient 4 7 
radiative recombination 3 0 7 , 34 1 
radiative repopulation 55 9 
radiative stabilisation 29 1 
radiative transfer 1, 89, 103, 117, 127, 165, 191, 

421 , 439 , 5 4 3 , 549 , 55 1 , 559 , 
5 8 1 , 593 

radiative trapping 1 , 1 77 , 3 9 7 , 405 , 409 
radicals 289 , 29 1 , 325 , 355 
radio continuum observations 125 , 129 , 5 79 
radio continuum sources 7 7 
Raman scattering 60 3 
ratio of gas to dust 133, 135, 5 37 
Rayleigh-Taylor instability 13 7, 183, 603 
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reaction, acetylene backbone 59 
reaction rate constants 271 , 2 73 , 289 , 29 1 , 299 , 305 , 

307 , 3 1 1 , 3 1 7 , 323 , 331 , 341 , 
423 , 427 , 445 

reaction rates, temperature 
dependence of 271 , 289 , 29 1 , 3 1 7 , 34 1 

reactions, association 289 , 305 , 307 , 3 1 1 , 3 1 7 , 323 
reactions, collisional 307 , 323 
reactions, endothermic 273 , 2 8 3 , 367 
reactions, exchange 423 , 427 
reactions, exothermic 271 , 29 1 , 299 , 3 1 7 , 337 , 341 , 55 1 
reactions, grain surface 273 , 281 , 337 , 341 , 355 , 365 , 36 7, 

381 , 395 , 439 , 47 1 
reactions, high temperature 445 
reactions, ion-atom 31 1 
reactions, ion-molecule 6 7 , 81 , 109 , 231 , 239 , 247 , 271 , 

289 , 29 1 , 307 , 3 1 1 , 3 1 7 , 323 , 
33 1 , 337 , 339 , 341 , 395 , 42 3 , 439 

reactions, isotope exchange 417 
reactions, neutral-neutral 289 , 337 , 423 
reactions, resonance 289 
recombination, dissociative 5 9 , 23 1, 263 , 273 , 299 , 31 1 , 341 , 

42 7 , 439 
recombination, electron 81 , 307 , 311, 341 , 42 7 , 439 
recombination lines 33, 95 , 113, 1 83, 627 
recombination on grains 367 
recombination, radiative 307 , 34 1 
red giants 479 , 5 1 5 , 545 

6 1 3 reddening, interstellar 389 , 455 , 6 11, 6 1 3 
reflection nebulae 83, 175, 1 85 
relationship between diffuse and 

dense clouds 189 
relationship between H and CO 1 89 
relative abundances 31 , 33, 4 7 , 59 , 6 7 , 77 , 10 1, 109 , 

157, 1 85 , 1 87 , 271 , 273 , 29 7 , 
339 , 341 , 395 , 4 79 , 497 

relative isotopic abundances 39 7 , 405 , 409 , 4 1 7 , 42 3 , 427 
resoltion, high spatial 5 9 , 627 
resonance, absorption 247 
resonance, double 22 1 , 23 1 , 503 
resonance, ion-cyclotron 29 1 , 299 , 305 
resonance, laser magnetic 231 , 239 
resonance lines, atomic 5 15 
resonance, paramagnetic 239 
resonance reactions 289 
rest frequencies 71 , 525 
ring molecules 325 
rotation curve of the Galaxy 2 1 3 
rotation of circumstellar 

envelopes 479 , 543 
rotation of molecular clouds 1, 33, 89 , 137 , 165 , 1 75 
rotation of the Galaxy 137, 2 1 3 
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rotation-vibration lines 

rotational pumping 
rotational temperature 
rotational transitions 

2 1 , 43, 2 4 7 , 2 6 3 , 3 1 7 , 4 4 5 , 4 6 5 ; 

4 9 5 , 5 0 3 , 515, 5 2 5 , 5 3 9 , 55 1, 
5 6 5 , 637 
59 1 
1 , 83 
45 , 47 , 67 , 117 , 22 1 , 239 , 26 1 , 
2 6 3 , 4 4 5 , 4 6 5 , 5 5 1 , 5 5 9 , 637 

sampling frequencies 6 19 
saturated masers 525, 543 , 55 1 , 565 , 593 
scattering 5 8 3 , 589 , 603 
scattering, Compton 603 
scattering, Raman 603 
scattering, Stokes 603 
Schottky barrier diode mixers 109 , 111, 125, 6 15, 637 
Science Research Council Appleton 

Laboratory 25m telescope 6 7 , 83, 85, 89 
selected ion flow tube experiments 29 1 , 299 , 307, 3 1 1 
selective excitation 589 
self-reversed profiles 1 , 2 1 , 109 , 113 , 15 7 , 15 

187, 405 
self-scanned array detectors 631 
semi-regular variables 525 
shell sources 33, 15 1, 157, 191 , 247 , 

487 , 509 , 525 , 535 , 549 , 
5 79 , 59 3 , 603 

shock acceleration 445 , 465 , 473 
shock chemistry 33, 445 
shock compression of gas 445 , 473 
shock dissociation 445 , 455 
shock excitation of infrared lines 445 , 455 , 465 , 469 
shock excitation of masers 593 
shock excitation of molecules 455 , 465 , 469 
shock fronts 137, 157, 165, 1 83, 247 , 

5 1 5 , 565 , 579 , 593 
shock heating 173, 445 , 455 , 465 , 473 
shock interactions with molecular 

gas 445 
shock structures, time dependence 

of 445 
shock wave velocities 455 
shocked gas 637 
shocked gas, cooling of 33, 1 83, 465 , 473 
shocked gas temperatures 455 , 465 
shocked regions, physical con­

ditions in 455 , 465 
shocks 1, 2 1, 33 , 9 1 , 137, 151 , 

175, 183, 191 , 273 , 283, 
455 , 465 , 469 , 471 , 5 15, 
5 9 3 , 603 

shocks, dissociative 445 

1 83, 

4 2 7 , 445, 
5 5 9 , 565: 

47 1 

165, 173, 
3 4 1 , 445, 
5 7 9 , 591 
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shocks due to spiral density waves 137, 19 1 
shocks, non-dissociative 44 5 
shocks, observations of 445 , 455 , 465 , 469 , 47 1 , 637 
shocks, strong 455 
silicate band 1, 3 8 1 
silicate grains 381 , 479 , 497 , 545 
silicon isotope ratio 397 , 427 
silicon monoxide maser location in 

stellar atmospheres 525 , 535 , 5 37 , 55 1 
silicon monoxide maser pedestals 525 , 537 , 539 , 543 

54 1 , 543 , silicon monoxide masers 525 , 535 , 537 , 539 , 54 1 , 543 , 
545 , 551 , 565 , 625 

size of circumstellar envelopes 525 
size of maser regions 525 , 535 , 545 , 565 
size of molecular clouds 1, 3 3 , 39 

173 source geometry and structure 125, 163, 173 
source positions 31 , 33, 39 
source sizes 1 1 7 

1 1 3 source surveys 31 , 6 9 , 77 , 81 , 8 3 , 1 1 3 
Southern Hemisphere molecular 

clouds 
space telescopes 
space telescopes, ANS 
space telescopes, Copernicus 
space telescopes, IUE 
space telescopes, Spacelab 
space telescopes, Starlab 
space telescopes, TD-1 
Spacelab 
spallation 
spatial distribution of molecular 

clouds 
spectral classes of stars 
spectral comparisons 
spectral discrepancies 
spectrograph, R-C 
spectrograph, Tull 
spectrographs, echelle 
spectrometers, acousto-optical 
spectrometers, asynchronous 

correlation 
spectrometers, autocorrelation 
spectrometers, digital correlation 
spectrometers, Fabry-Perot 
spectrometers, filter 
spectrometers, Fourier Transform 
spectrometers, grating 
spectrometers, hot electron 

heterodyne 
spectrometers, infrared heterodyne 
spectrometers, laser heterodyne 
spectrometers, millimeter 

wavelength 

123, 
6 11, 
389 
247 , 
247 , 
6 1 1 
6 1 3 
395 
6 1 1 
427 

1 37 , 
389 
409 , 
43, 
26 1 
263 
26 1 , 
H I , 

1 29 
6 13, 

25 7 , 
25 7 , 

637 

2 7 1, 
27 1. 

6 11, 6 13 
3 8 9 , 3 9 7 , 613 

197 

487 
109 

63 1 
5 39 . 6 19, 625 

6 1 9 , 627 
7 1 , 95 
6 19 
465 , 631 , 637 
109, 111, 113, 619, 
33, 5 15, 6 3 1 , 637 
4 6 5 , 637 

637 
5 0 3 , 633 
633 

6 19, 625 

633 
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spectroscopy, heterodyne 
spectroscopy, high resolution 

infrared 
spectroscopy, high resolution 

optical 
spectroscopy, high resolution 

radio 
spectroscopy, infrared 

spectroscopy, mass 
spectroscopy, MBssbauer 
spectroscopy, optical 

spectroscopy, Stark 
spectroscopy, ultraviolet 

spin temperature of hydrogen 
spiral density wave shocks 
spiral density waves 
spiral structure 
spontaneous emission 
sputtering 
star associations 
star clusters 
star counts 
star formation, contagious 
star formation, rate of 
star formation 

Starlab 
Stark effect 
Stark spectroscopy 
stars, birth and death of 
statistical equilibrium 
stellar atmospheres 
stellar atmospheres, convective 

cells in 
stellar atmospheres, excitation 

processes in 
stellar evolution 
stellar photospheres 
stellar winds 

stellar wind bubbles 
stimulated emission 
Stokes parameters 
Stokes scattering 
stored chemical energy 

503 

59 
1 , 
26 1 
387 
503 
633 
299 
367 
231 
479 
503 
185 
455 
159 
1 37 
137 
137 
55 1 
367 
185 
33, 

33, 43, 
> 263, 

455 , 
509 , 
637 
325 , 

, 22 1 
355 , 
465 , 
5 1 5 , 

355 

23 1 
36 7 , 
469 , 
5 37 , 

239 , 
373 , 
479 , 
559 , 

247 , 
38 1 , 
49 7 , 
63 1, 

, 239 , 
, 515 

, 231 , 
, 479 , 
, 187, 
, 19 1 
, 157, 
, 191, 
, 583 

, 257 
1 85, 

101 

2 4 7 , 2 7 3 , 355, 395, 455, 

239 , 
6 11. 
1 89 

19 1 
205 . 

4 1 1 

247 . 
6 1 3 

2 5 7 , 269, 395, 

2 1 3 , 4 5 5 , 599 

183 
137 
1 , 4 
151 , 
183, 
445 , 
6 1 3 
603 
503 
465 
4 7 , 
42 7 , 

525 

525 
4 2 7 , 
479 , 
1, 1 
4 4 5 , 
565 , 
137, 
239 
525 , 
603 
355 

, 47 
159, 
1 85 , 
455 , 

. 91, 
163, 
187, 
465 , 

10 1, 
165 , 
19 1, 
473, 

129, 
1 75 ; 

197, 
55 1 , 

137, 
177, 
365 , 
565 

5 9 , 2 6 3 , 551 
4 7 9 , 4 9 7 , 525, 637 

4 7 9 , 551 
4 9 7 , 5 0 9 , 515 

3 7 , 151, 165, 175, 2 4 7 , 4 2 7 , 
4 5 5 , 4 8 7 , 4 9 5 , 4 9 7 , 5 3 7 , 
591 , 603 
165 

543 

33, 5 3 7 , 6 3 3 , 637 

389, 395 
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151, 173, 191, 197, 455 streaming gas 
stretching vibration 38 1, 38 7 
Strbmgren spheres 137, 15 1 
strong masers 5 45 
strong shocks ^55 
structure of circumstellar 

envelopes 479 , 509 , 525 
structure of molecular clouds 1, 39 , 4 1 , 59 , 85 , 95 , 123 , 159. 

177, 185, 395, 421 
structure of sources 125 , 163 , 173 
subcompact HII regions 115 
submillimeter lines 2 1 
submillimeter observations 135, 6 37 
subthermal excitation 4 87 
sulfur chemistry 29 7 
sulfur isotope ratio 39 7, 42 7 
superclouds 19 1 
superconducting mixers 6 15, 6 37 
supergiants 
supernova remnant interaction with 

molecular clouds 47 3 
supernovae and supernova remnants 1, 137, 151, 191, 2 4 7 , 389, 427, 

4 4 5 , 4 5 5 , 4 6 5 , 4 7 3 , 479 
supersonic velocities 4 4 5 , 455 

5 0 3 , 5 1 5 , 5 3 5 , 5 5 1 , 565 

suprathermal excitation of CO 127 
surface reactions on grains 2 7 3 , 2 8 1 , 3 3 7 , 3 4 1 , 355, 365, 

3 6 7 , 3 8 1 , 3 9 5 , 4 3 9 , 471 
large scale 197, 2 0 5 , 2 0 9 , 611 surveys, 

surveys of sources 31 , 69 , 77 , 8 1 , 8 3 , 113 

T-Tauri stars 
TD-1 satellite 
telescope, Aerospace 4.6m 

Anglo Australian 
Arecibo 1000 ft. 
ARO 46m 
Bell Labs. 7m 
Cerro Tololo 4m 
Columbia University 1.2m 
Crimean radio 
ESO 3.6m 
FCRAO 14m 
Hat Creek interferometer 
Haystack 37m 
Itapetinga radio 
Jodrell Bank radio link 
Kisaraju 1.5m millimeter 
KPNO Mayall 4m 
KPNO McMath solar 
Kuiper Airborne Obs. 

telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 
telescope, 

0.9m 
telescope, 
telescope, 

Las Campanas 2.5m 
McDonald 2.7m 

10 1, 
395 
41 1 
123 
1 89 , 
4 7 , 
117, 
129 , 
197, 
565 
123, 
33, 
5 4 5 , 
175, 
599 
579 
1 1 1 
33, 
5 0 3 , 

21 , 
465 
263 

165, 173, 465 

479 
495 
2 1 1 . 
19 1 
205 

439 

125, 133 
4 1 , 117, 151 
565 
5 3 5 , 565 

535 

26 1 , 
633 

381 , 

5 15 

5 1 5 , 637 
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telescope, Mount Hopkins 1.5m 
telescope, Mount Wilson 2.5m 
telescope, MPIfR Effelsberg 100m 

telescope, Nancay 
telescope, NRAO Kitt Peak 11m 

telescope, NRAO Green Bank 43m 
telescope, NRAO VLA 
telescope, Onsala 20m millimeter 
telescope, OVRO 10m millimeter 
telescope, Palomar 5m 
telescope, Palomar 1.2m Schmidt 
telescope, SRC Appleton Lab 25m 
telescope, Tokyo 6m millimeter 
telescope, U. Texas 4.9m 
telescope, Westerbork 
telescope, White Mountain Observa­

tory 
telluric attenuation 
telluric lines 
temperature, color 
temperature dependence of reaction 

rates 
temperature distribution in 

molecular clouds 
temperature, excitation 
temperature, gas kinetic 
temperature, hydrogen spin 
temperature inversion in Venusian 

mesosphere 
temperature, rotational 
temperatutes of dust 
temperatures of grains 
temperatures of shocked gas 
terrestrial isotopic abundances 
thermal equilibrium 
thermal structure of circumstellar 

envelopes 
thermalisation 
thermodynamic equilibrium 
three-body association 
time dependence of isotope ratios 
time dependence of shock structures 
time scale for chemical equilibrium 
time scale for photolysis 
time scale, free fall 
time variations of line strengths 
Tokyo Astronomical Observatory 

6m telescope 
transitions, collisional 
transitions, electronic 
transitions, forbidden 

26 1 
469 
39, 5 9 , 6 9 , 9 1 , 9 3 , 103, 113, 
409, 473, 565 
183, 189 
31 , 33 , 43 , 47 , 103 , 117 , 189 , 
2 13, 42 1, 4 8 7 , 5 4 5 , 6 19 
43, 103, 111, 4 0 9 , 565 
6 19, 627 
39 , 69 , 7 1, 54 1, 565 
31 , 115, 117, 487 
469 
19 1 
6 7 , 83, 85, 89 
109, 539 
25 , 113, 183 , 185 , 2 13 
95, 183 

1 35 
6 3 3 , 637 
5 0 9 , 515 
1, 5 0 9 , 545 

27 1 , 289 , 29 1, 317 , 341 

1 , 103 
83 
1, 83, 111, 135 
159, 187, 189 

633 
1 , 83 
1, 133, 135 
373, 445 
4 5 5 , 465 
3 9 7 , 4 0 5 , 4 0 9 , 4 2 1 , 427 
1 , 22 1, 455 

495, 551 
113, 177, 2 2 1 , 3 6 7 , 455 
31 , 127, 411 
291, 299, 305, 3 0 7 , 3 1 1 , 3 1 7 , 341 
397, 427 
445 
6 9 , 3 3 1 , 339, 3 4 1 , 4 7 1 , 497 
355 
177 
43, 4 8 7 , 5 3 9 , 541 

109, 539 
1 , 33 , 6 7 , 22 1 
2 4 7 , 257 
23 1 
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transitions, hyperfine 

transitions, quadrupole 
transitions, rotational 

transitions, vibrational 
travelling wave masers 
Tull spectrograph 
turbulence 

turbulence in plasmas 

5 9 , 6 7 , 71, 83, 85, 89, 
103, 2 3 9 , 409, 4 3 9 , 55 1 
5 8 1 , 5 8 3 , 603 
465, 4 6 9 , 471 
45, 4 7 , 6 7 , 11 
2 6 3 , 4 4 5 , 4 6 5 , 
2 3 1 , 239, 373, 
69 , 7 1 
263 
1, 165, 177, 4 5 5 , 4 7 3 , 
5 3 9 , 5 7 9 , 5 9 1 , 603 
59 1 , 603 

9 1, 93 , 
559 , 

7 , 221 , 239 , 261 
55 1 , 559 , 637 
4 4 5 , 5 3 7 , 543 

4 7 9 , 4 9 3 : 

ultra cold molecular gas 
ultrasonic modulators 
ultraviolet dissociation 
ultraviolet ionisation 
ultraviolet photolysis 
ultraviolet spectroscopy 

unidentified lines 
unimolecular decomposition 
University of Texas Millimetre Wave 

Observatory 4.9m telscope 
unsaturated masers 
unsaturated molecules 

variations in abundance (gradients) 
variations in abundance (source 

to source) 
variations in masers, correlation of 
variations (source to source) of 

isotope ratios 
variations (temporal) of line 

strengths 
variations (temporal) of masers 

velocities, comparison of optical 
and CO 

velocity discontinuities 
velocity gradients in circumstellar 

envelopes 
velocity gradients in molecular 

clouds 

velocity structure of line emission 

velocity structure of lines from 
circumstellar envelopes 

vibration, bending 

1 1 3 
6 19 
445, 55 1, 593 
6 7 , 2 4 7 , 273 
355 
185, 2 3 1 , 239, 2 4 7 , 2 5 7 , 2 6 9 , 
397, 4 5 5 , 4 7 9 , 6 11, 6 13 
25, 4 5 , 257 
305, 323 

25, 113, 183, 185, 213 
55 1, 581 , 593 
4 7 , 5 9 , 325 

33, 6 7 , 427 

77, 187 

525 , 537 , 541 , 5 4 5 , 551 , 591 , 593 

397 
4 3 , 4 8 7 , 5 3 9 , 541 
525 , 537 , 54 1, 545 , 55 1, 565 , 
5 9 1 , 5 9 3 , 599 

26 1 

455, 4 7 3 , 613 

549 

1, 33, 71, 9 9 , 103, 123, 159, 
175, 187, 197, 473 
3 1 , 43 , 59 , 7 1 , 91 , 95 , 103 , 
109, 115, 159, 173, 175, 1 8 3 , 4 2 1 , 
469, 5 4 5 , 5 6 5 , 593 
5 0 9 , 5 1 5 , 5 2 5 , 5 3 5 , 5 3 9 , 55 1 
381 
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vibration, C-H bond 
vibration, C-0 bond 
vibration-rotation lines 

vibration, stretching 
vibrational pumping 
vibrational states 
vibrational transitions 
vibrationally excited H 2 

VLBI observations 

1 , 381 
1 , 381 
2 1 , 43 , 247 , 2 
4 9 5 , 5 0 3 , 5 1 5 , 
381, 387, 
59 1 
5 3 5 , 545 
231, 2 3 9 , 373, 
33, 4 5 5 , 4 6 5 , 
33, 5 0 3 , 5 2 5 , 
6 0 3 , 627 

warm interstellar gas 637 
water vapour maser clustering 56 5 , 
water vapour maser energetics 5 9 1 
water vapour maser flares 56 5 
water vapour masers 83, 

565 , 
water vapour masers, distribution 

in the Galaxy 56 5 
water vapour masers, kinematic 

models of 60 3 
water vapour masers, physical 

models of 60 3 
water vapour masers, temporal 

variations of 565, 
weak masers 5 4 5 
Werner band 24 7 
Westerbork Synthesis Radio Telescope 9 5 , 
White Mountain Observatory Telescope 1 3 5 
wings, high velocity 31, 
Wolf-Rayet stars 3 9 5 

603 

89, 157, 1 
5 7 9 , 59 1, 

59 1, 593 

183 

33, 109, 

x-ray ionisation 445 

yellow stuff 
young stars 

355, 645 
33, 173, I 83 

Zeeman effect 1, 7 1, 165 , 56 
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