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Abstract

Based on fully self-consistent dynamical mean field theory (DMFT) method, we investigate electronic structure and Fermi
surface nesting property of LiFeAs and NaFeAs, focusing on the correlation effect of iron 3d orbital. For LiFeAs, good
nesting property by density functional theory (DFT) method is much suppressed by DFT+DMFT method due to the
orbital-dependent renormalization magnitude. NaFeAs shows a similar behavior, but a better nesting is obtained than LiFeAs
from DFT+DMFT Fermi surfaces. Our result is consistent with the observed superconducting (spin density wave) ground

state of LiFeAs (NaFeAs).
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II. Simulation Method
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III1. Results and Discussion
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Table 1. Crystal information of LiFeAs[16] and
NaFeAs[27]. Internal atomic positions are given by Fe [3/4,
1/4, zg.], Li(Na) [1/4, 1/4, Zina)l, and As [1/4, 1/4, z,].

LiFeAs NaFeAs
a=b(A) 3.7914 3.9448
e 63639 69968
ZFe 0.5000 0.5000
ZLiNa 0.8459 0.8535
. 02635 02976
has (A) 1.5051 1.4162
dreas (A) 2.4205 2.4281
s rens (deg.) 103.108 108.65
(@) LiFeAs d,, (b) LiFeAs d,,
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Fig. 1. DFT band structures of LiFeAs with (a) d..,. and (b)
d,, contributions indicated by the size of black circles. Also
DFT band structures of NaFeAs with (c) d..,. and (d) d,,
contributions.
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Fig. 2. Hybridization functions of each d..,., d,, orbital in
LiFeAs and NaFeAs system.
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Fig. 3. DFT+DMFT spectral function of (a) LiFeAs and (b)
NaFeAs along the I'-M directions in red color scale map,
and DFT band structures in blue solid lines. DFT results
are rescaled by an average renormalization factor of 2.55.
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Fig. 4. DMFT (solid lines) and DFT (dashed) Fermi surfaces at k&, = 0 of (a) LiFeAs and (b) NaFeAs. There are three hole
pockets (hl, h2, h3) near I" and two electron pockets (el, €2) near M. k, dependence of FSs along the I'-M-Z cut of (c)
LiFeAs[18] and (d) NaFeAs. To check the nesting condition, electron pockets denoted by dot-dashed lines are shifted by (m,
m) and plotted at I on top of hole pockets (solid lines). DFT and DFT+DMFT results are shown in left and right panels,

respectively.

IV. Summary
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