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Å¢ƘŜ ǘƻǘŀƭ Ƴŀǎǎ ƻŦ άŘǳǎǘέ ƛƴ ǘƘŜ ǳƴƛǾŜǊǎŜ ƛǎ ŀ ŦŀƛǊ 
fraction of 1% of the total mass of baryonic matter 
 
ÅSo its chemical characterisation is a matter of 
profound importance to astronomy ς and arguably 
also to our very existence on this planet 



Review is centred on a 
collaboration with the late 
Sir Fred Hoyle that started in 
1962 and lasted till 2001 



The very first review 
on grains was the first 
monograph on the 
subject published in 
мфстΧΧΧΧ 



To recap -  a succession of models have been 

proposed since 1939éé. 

ÅIron grains radii ~ 0.01 micron  (C. Schalen, 1939) 

ÅDirty ice grains  (J. Oort and H.C. Van de Hulst, 1946) 

ÅGraphite grains (F. Hoyle and  N.C. Wickramasinghe, 

1962) 

ÅGraphite-silicate grain mixtures (Hoyle-Wickramasinghe, 

1970) 

ÅIron, graphite whiskers contributing to far uv and neutral 

extinction 
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 In 1962 popular theory of grains ï dirty ice 

grains, condensed in interstellar clouds 

 

We argued that.......................  

 Nucleation of grains cannot occur in the diffuse 

interstellar clouds with densities in the range 10 ï 

100 cm-3  => higher density venues ï cool stars 
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R Cor Bor ÅNucleation and grain growth 

in cool star atmospheres and 

stellar mass flows 

 

ÅExpulsion by radiation 

pressure 
 

ÅN stars Ý carbon grains 

 

ÅMira variables Ý mineral grains 

 

ÅRefractory grains from supernova explosions, planetary 

discs 

 

ÅVolatile molecular mantles can form in dense clouds 

 

Atmospheres of giant stars  
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Interstellar Extinction Law 


