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phonons; there is no evidence of Jahn-Teller effects (du Preez 1965, Clark and
Norris 1971, Burton 1972, Collins 1974, Davies 1974b, 1977a).

du Preez noted that the 1-944 eV centre appeared as GR1 and NDI1 (thought to
be vacancies) annealed out. His model, a vacancy trapped at a single nitrogen atom,
has been confirmed by Davies and Hamer (1976), whose uniaxial stress experiments
show that the 1:944 €V line is due to an A (ground) to E transition at a trigonal defect.
Although the E state is degenerate, uniaxial stress confirms that there is no Jahn-
Teller effect. de Sa (1977) has shown that a zero-phonon line at 4-328 €V is due to
an A-E transition at a trigonal centre, and correlates with the 1:944 eV line. It
therefore must be a transition at the same centre.

Loubser and van Wyk (1977) have observed an EPR signal which appears to
come from an excited triplet state of the 1-944 eV centre; their work confirms the
N-V model.

Klingsporn et al (1970) identified a monoclinic (Cgy) EPR centre containing
nitrogen in type Ib crystals. These crystals fluoresced red and yellow under vv
excitation (P E Klingsporn, personal communication). Shcherbakova et al (1972)
have already associated the EPR centre with the yellow-fluorescing S1 system. It is
possible that the 1-944 eV system, since it involves nitrogen, is a different charge state
of the S1 defect and gave rise to the red fluorescence in the crystals used by Klingsporn
et al.

7. Summary and conclusions

I have included in this review the most important defects seen in optical absorption
and luminescence in diamond. I have indicated where specific experiments are needed
to clear up ignorance or disagreement, and where there are possible correspondences
between optical and EPR centres. The last few years have seen a great deal of progress
in identifying defects, but there is still much work to be done. Combined optical and
EPR experiments are particularly promising. Doped synthetic crystals will permit
additional advances, though the area of ‘diamond electronics’ is not in the foreseeable
future.

The relevance of the work on diamond to the controversy about how to calculate
the energy levels of ‘deep’ defects in semiconductors has already been mentioned. It
is to be hoped that recent experimental verlﬁcatmns of ‘defect molecule’ predictions
will stimulate further calculations.
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