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Calculated Band Structures o
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The calculated density of states (DOS

-- how many states at certain energy 

S)

A Schlegel and P Wachter,  J. Phys. 
C: Solid State Phys. 9 3363 (1976).



Formation of single and pai

S2

S1

SO2
S atomSO2

SS8

H2S

r S-vacancies in Pyrite
DOS for single sulfur vacancy



Single state wave function/charge density



O-substitution for S

dS-Fe= 2.29 Å
d 1 73 ÅdS-O  = 1.73 Å
dO-Fe= 2.32 Å

dS-Fe= 2.27 Å (in bulk
dS-S = 2.16 Å (in bulk)
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The effect of other dopants on the 
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Can we add in holes? N-dopin

dS-Fe= 2.33 Å
dS-N = 1.74 ÅS-N  
dN-Fe= 2.10, 2.48 Å

dS-Fe= 2.27 Å (in bulk
d 2 16 Å (i b lk)dS-S = 2.16 Å (in bulk)

ng

The N-level is too high 
above the valence

)
)

above the valence 
band. Therefore, it 
cannot provide holes 
f t t) for transport. 

Some Fe states are 
split at the top of 
valence bands, and 
there is a 1.0 μB local μB
magnetic moment.



Can we add electrons? Cl-dopin

dS-Fe = 2.21 Å
dS-Cl = 2.56 ÅS-Cl  
dCl-Fe= 2.28 Å

dS-Fe= 2.27 Å (in bulk)
d = 2 16 Å (in bulk)dS-S = 2.16 Å (in bulk)

ng Cl appears to be a good dopant, that 
provides a 0.996 μB local magnetic 
moment; produces 3x1018/cm3moment; produces 3x1018/cm3

delocalized electrons for transport; 
and shifts the absorption edge down 
to 0.3 eV.



FeS2 surface simulated with

Non-stoichiometric model 
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Surface Band Structur
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Determination of Work F
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Surface core-level shifts a
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ConclusionsConclusions
1). Density functional calculatio
i f ti f t di f P itinformation for studies of Pyrite
nanostructures.

2). It is essential that our calcu
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