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in diamond. As in Ref. 20, we find that H passivates bothn-
and p-type conductivities, i.e., H eliminates free electro
when the material isn-type and free holes when the mater
is p-type, and has a very deep donor level (Ec23.29 eV).
Interestingly, our results indicate that the P-H complex
very stable~i.e., has a large binding energy! with respect to
dissociation into isolated impurities. We thus propose tha
obtain n-type diamond via heavy doping by P one needs
eliminate the impurity H which attaches itself to P and p
sivates the donor action.
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the neutral S0 will have an electronic configuration oft2
2 ~i.e.,

the threefold-degeneratet2 orbitals are occupied by two elec
trons!. This could lead to symmetry lowering because of t
Jahn-Teller distortion. By using initially random atomic di
placements and letting the system evolve away fromTd sym-
metry we indeed find thatC3v symmetry has lower energy b
0.22 eV, with a longer C-S bond at 1.96 Å and the thr
shorter C-S bonds at 1.68 Å. For P0 and S1, the atomic
configuration can also haveC3v symmetry since thet2 orbit-
als are occupied by one electron. However, we find that
atomic configuration hasTd symmetry. For P1 and S21, we
find that the atomic configuration has aTd symmetry, as
expected from the zero occupation of thet2 orbitals. The four
C-P bonds have lengths of 1.70 and 1.69 Å for P0 and P1,
respectively. In both S1 and S21 cases the C-S bonds hav
the same length of 1.70 Å.

~ii ! Comparison of levels with experiment and other c
culations: Our calculated acceptor level of borone(0/2)
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