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DIAMONDS FROM SPACE
Astronomers from the University of Chicago have reported the surprising discovery that certain types of stars are shedding tiny diamonds into space. The implication of these results is that diamonds may actually be fairly common in the universe, although the actual size of them is very small (one of the astronomers, Edward Anders, describes them as "suitable for an amoeba's engagement ring"). 
Diamond is one of the forms of the element carbon, the other being the black material graphite which is used in pencils and also as a dry lubricant. Two questions arise: why should stars be shedding carbon, and why is that carbon in the form of diamond instead of graphite? Before we get to those questions, let's look at the evidence for these extraterrestrial diamonds. 
Anders and his team have been examining the chemical nature of certain meteorites. Some meteorites appear to be formed of "left)over" material from the creation of our solar space. Others are older, and are believed to be part of the original "star)dust" which was the matter out of which stars were formed. The way in which the tiny diamonds were isolated from the meteorites was to use very strong acids to dissolve away everything except the diamonds, because diamond is very resistant to chemical attack. 
The size of the diamonds in the meteorites is very small indeed. They are measured in the units of nanometers, abbreviated nm. One nanometer is a billionth of a meter, and therefore the diamonds are far too small to be seen with the naked eye. The diamonds obtained so far have come in two distinct sizes, the small ones between 1 and 5 nm across, and the larger ones 60 to 200 nm across, according to a recent article in the magazine, "New Scientist". These two size ranges seem to have something to do with where the diamonds came from. This was discovered by analysis of very small quantities of the rare gas xena which was trapped within the diamonds. Xenon is an element which has several different isotopic forms (isotopes are variants of an element which differ in their atomic masses). These isotopes can be distinguished using an instrument called a mass spectrometer. The distribution of masses of the isotopes is quite different according to whether the xenon was trapped in the small diamonds or the larger ones. Because the xenon had to be trapped at the time the diamond was formed, the isotopic "signature" of the xenon could provide a clue to the conditions prevailing when the diamond formed.
Why should any star shed carbon into space? It is known that in the lifetime of any star, the star gets the energy which it emits from nuclear reactions in which small atoms coalesce into larger ones. Our Sun is a relatively young star, and its energy comes mostly from the conversion of hydrogen, the lightest element of all, into helium, the next to lightest. Older stars, which have used up all their hydrogen, produce increasingly heavy elements. Carbon is not very far up this scale, and is formed quite abundantly. Xenon is heavier still, and is much less abundant. 
Anders and his colleagues have deduced that the pattern of xenon isotopes found in the small diamonds is consistent with these diamonds being formed in a supernova explosion. This is the explosive disintegration of an old and highly compressed star. The diamonds are very small because the carbon from which they were formed was shot off at high speed, and the diamond had no time to grow. The larger diamonds, they think, were formed in the outer reaches of a "red giant", a kind of middle)aged star, which is very common in the universe. These larger diamonds were formed more slowly. 
What is simply not known is why these stars produce diamond rather than graphite, and never a mixture of the two. As yet, there are not even any theories on this question. 
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