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dicating that metastable behavior of CIGS solar cells is ac-
companied by a potentially detrimental recombination center.















Dynamics of donor/acceptor conversion. The equilib-
rium distribution between the donor and the acceptor con-
figuration should be regarded as a steady state situation with
respect to the forward and backward directions of the transi-
tions Eqs. �2� and �3�. We now address the transition dynam-
ics, i.e., the transition rates of Eqs. �2� and �3�, with which a
new equilibrium between the donor and acceptor configura-
tions of �VSe-VCu� is established, once an external perturba-



respond to the donor-to-acceptor conversion of �VSe-VCu� due
to the capture, Eq. �2�, of photoexcited electrons. This pro-
cess is described by the sequence 1→2→3→4 in the CCD
of Figs. 3�b� and 5�b�, and can take place only where the
complex existed, at least partly, as �VSe-VCu�+










