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Abstract

NaFeAs recently observed superconductivity with the maximum T~25 K is investigated using first principles approach. We will address
briefly the electronic structure and contrast other superconducting pnictides. This system shows strong two-dimensionality and reduction of
flatness in the Fermi surfaces undermines tendencies of magnetic or charge instabilities. As observed in other superconducting pnictides,

= (7, 7.,0) antiferromagnetic ordering, which has not been observed clearly yet in this compound, is energetically favored. However,
contrast to other superconducting pnictides, the density of states in this ordering shows considerable electron-hole asymmetry, implying

efficiency of hole-doping than electron-doping to enhance T..
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Fig. 1. Total and atom-projected densities of states (DOSs)
per both spins per formula unit, in nonmagnetic NaFeAs.
The total density of states N(Ep) at the Fermi level Eg is
0.98 (states per eV per spin per formula unit).
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Fig. 2. Enlarged bandstucture of nonmagnetic NaFeAs,
near E, set to zero. The symmetry points are given in Fig.
3. The Z-point is a zone-boundary along the <001>
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Fig. 3. Fermi surfaces (FSs) of nonmagnetic NaFeAs. As
measured in the bandstructure given in Fig. 2, two
I'-centered hole pockets are nearly identical, so one of them
is given in (a). Additionally, there are one small I'-centered
hole ellipse, which is not shown here, and two M-centered
electron pockets (b, c).
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Fig. 4. Total density of states per both spins per formula
unit in Qy ordered NaFeAs. Compared with other
superconducting pnictides, this shows considerable hole-
electron asymmetry.
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