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Pyrite Surfaces

Studies of various Pyrite surfaces are important
to the further development of pyrite: the growth
of high-quality films and passivation of under-
coordinated iron atoms at the crystal surface.

to improve the photovoltage of pyrite

Start from the clean surfaces, state-of-the-art DFT
calculations can do:

(a) normal coordination disturbed coordination
octahedral tetragonal-pyramidal

Structural properties: stability of various surfaces and
interfaces, formation energies for different deficiencies...
Electronic Properties: band structure, density of states,
defect states, charge rearrangements...

Magnetic properties: local magnetization, magnetic
ordering, magneto-optical properties...




DFT calculation details

* DFT calculations with the plane-wave-based
Vienna Ab initio Simulation Package (VASP)

» Potential: PAW-GGA(PBE)
* Energy cutoff: 300 eV
» Kpoints: 8x8x1 MK

» Atomic model: a seven-layer slab with a vacuum
of ~15 A thick
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X-ray Adsorption Spectrum
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FessSas (A)
O-substitution for S Cl-substitution for S

dre.ci = ~2.44 A
dre.s = ~2.35 A
Ahcis = +0.26 A

dreo=1.9,2.1 A
dres = 2.3,2.6 A
Ahos = -0.57 A




Summary

& Using density functional calculations, we studied the
structural, energy and electronic properties of various
Pyrite surfaces.

The band gap 18 closely related to the electronic states
of surface. Detailed analyses on surface states can
provide useful information for the control of surface

defects and band gap.

Surfaces with different vacancies and defects will be
studied by DFT calculations through collaborations
with experimental and other theoretical etforts.




