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Electronic structure and lattice dynamics in kesterite-type

Cu2ZnSnSe4 from first-principles calculations
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V. CONCLUSION

Our calculation reveals expected similarities in the elec-
tronic structure of CZTSe kesterite with CZTS, or with stan-
nite phase of CZTSe studied and explained in detail before.
The LDA yields a small negative indirect gap, at variance

with experiment but in apparent agreement with other calcu-
lations. The vibration spectrum, in our knowledge not calcu-
lated before, reveals features which can be traced back to
CIS but remain “silent” (or, not zone-center) in this com-
pound. On the contrary, the diversification of cations in kes-
terite into three species gives rise to additional modes which
should become visible in experiment spectra. A comparison
with calculated vibration spectrum of stannite underlines
close similarities but also some noticeable differences with
that of kesterite. We suggest that notably the differences
might turn out useful for structural identification of these
structurally close phases of CZTSe.
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