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Isotopic fingerprints of gold-containing
luminescence centers in 28Si
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A consequence of a project to grow enriched material for a re-definition of the kilogram, optical spectroscopy
on the resulting crystals has revealed many unexpected properties of supposedly well-known (and certainly
well-studied) optical centres in Silicon.

It has been shown that a dramatic reduction in linewidth of many deep luminescence centers in highly en-
riched 28Si can lead to the observation of isotopic fingerprints, revealing not only that a specific element is
involved in the defect complex, but also the number of atoms of that element. This work has challenged the
accepted picture of many of the most familiar optical centres in Si. A re-interpretation of existing data in
terms of a family of four-atom complexes has been proposed for systems comprising Cu, Ag, Au and Li.

Obtaining the isotopic fingerprint of Au is problematic, since only 197Au is stable, but we have now used the
relatively long-lived 195Au to reveal the presence, and the number, of Au atoms in several of these centres. We
find a series of four-atom centres containing oneAu plus Cu and/or Li. Surprisingly, theAu isotopic fingerprint
also reveals a series of five-atom centres containing a single Au plus Cu and/or Li. Further evidence for the
ubiquity of these four- and five-atom defects is provided by two previously observed Pt-related centres, with
luminescence at 884 meV and 777 meV, which are present in these samples due to the decay of 195Au to 195Pt.
In addition to Pt, these systems are found to contain three and four Cu atoms, respectively.
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