OPTICALLY ACTIVE HYDROGEN DIMERS IN SILICON
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Silicon exhibits many photoluminescent lines in the vicinity of the band edge after hydrogen is introduced by either plasma treatment [1], or by in-diffusion at high temperatures with a subsequent irradiation and heat treatment [2].  PL measurements performed in a magnetic field demonstrate that one line, labelled 
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, is due to a defect with trigonal symmetry containing two equivalent 
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 atoms.

It is not easy to construct a credible model for such a defect.  We report the results of first principles calculations on 
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, which has properties consistent with those of 
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.  The 
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 atoms are not bonded together, but are attached to the 
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 lattice.  This model for 
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 also suggests that the near band-edge photoluminescent J–lines detected in heat-treated neutron irradiated 
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 [3] are due to 
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 which is converted into 
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 defects during hydrogenation treatments.  Assignments to other similar PL centres are given.
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