Pressure on solar cells
Calculation for high-pressure-behaviour of solar cell materials
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• We aim to verify the published high-pressure results on the stannite (ST), primitive mixed Cu-Au
(PMCA) and rock salt (NaCl) structure. Furthermore we want to consider additional possible structures.
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The impending exhaustion of fossil fuel has
prompted the exploration and exploitation of alternative energy resources, with the solar energy harvesting through photovoltaic devices spearheading
these efforts. In an attempt to overcome the restraints of Si-based materials, the direct optical band
gap of chalcogenide-based solar cells offers the benefit of higher absorption in comparison to silicon.
Given that the employed chalcogenides are composed of multiple elements, one can additionally
optimize the photovoltaic properties of the respective material by appropriate metal or chalcogenide
substitution. Among the various chalcogenides investigated for this purpose, the quaternary semiconductor Cu2 ZnSnS4 has attracted considerable
attention in recent years. [1,2] The suitability of this
material for solar cell applications stems from its
almost optimal band gap (Eg ≈ 1.5 eV), its high absorption coefficient in the visible range (maximum
around 1000 nm), and its earth-abundant, low-cost,
and non-toxic constituents. [3]
At ambient conditions, Cu2 ZnSnS4 crystallizes in
the tetragonal kesterite (KS) structure (SG I 4̄, Z = 2,
Fig. 1). [4] This phase, which is structurally related
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