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Sauer and Thonke Reply: In a recent Letter [1] we
showed by very low noise cathodoluminescence measure-
ments and an evaluation procedure using derivatives of the
measured spectra that the free exciton (FE) in diamond
is split into two similar groups of lines spaced by a main
splitting of =10.3 meV. This finding was novel, being
incompatible with previous reports on the excitonic fine
structure; an interpretation of the doublet splitting was
needed. Two basic interactions suggested themselves,
spin-orbit and spin-spin (exchange) interaction.

In a paper [2] preceding our Letter [1] the authors
of the Comment [3] theoretically demonstrated that the
spin-orbit splitting A [4] of the valence band (lﬂg+ and
F7+ hole states) calculated ab initio to be Ay = 13 meV
[5] is reduced to Aey = 8.6 meV for the FE, and farther
down to Ap = 3.9 meV for the hole bound to the acceptor
boron. Consequently, we noted [1] that “with improved
computational accuracy it appears possible, to associate
the observed FE splitting with the spin-orbit interaction
Aexe—as suggested in the Comment.

However, given the strong reduction of the spin-
orbit interaction energy A with increasing binding of the
hole [2] a discrepancy arises with the fine structure of
the boron bound exciton (BE). Here the exciton, with an
electron-hole binding energy of =80 meV, experiences an
additional localization energy to the neutral acceptor of
~55 meV [6] which is mediated by the two holes close
to the acceptor ion. The BE recombination spectrum also
reveals a splitting into two groups of lines, with a main
doublet spacing of =11 meV [7]. This spectral structure
is surprisingly similar to that of the FE [8]. Assuming
explicitly that the similar fine structures of the FE and
BE spectra have the same generic origin [1] we found
it unreasonable to ascribe the doublet splittings, in both
cases close to 11 meV, to the spin-orbit interaction. Inter-
estingly, this was also stated distinctly by Serrano et al. [2]
based on their calculations: “We found no obvious way
of relating to spin-orbit coupling the splitting of 12 meV
observed for the exciton bound to neutral acceptors.”

This situation motivated us to search for different ex-
planations of the =11 meV fine structure splitting. It was
shown by intuitive physical arguments and comparison to
the helium atom that the experimental data are consistent
with a model of spin singlet and triplet excitons.
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To summarize, the interpretation of the exciton doublet
splitting is by no means clear contrary to the statement in
the Comment: FEither the experimental similarity of the
fine structures of the FE and BE spectra is completely ac-
cidental (in this case the arguments of the Comment may
apply and seem to establish a rather persuasive picture for
the FE, with no implication for the BE) or the similarity
represents an equivalent physical situation for both com-
plexes. In this case, the interpretation advanced in the
Comment would not apply, or the trends calculated by
Serrano et al. [2] on which we have relied are not real-
istic even on a very gross scale.
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