Optical conductivity of Fe-pnictides in the SDW state.

What do we learn from DFT calculations?
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Optical conductivity

Electronic structure reflected by optical properties

e |Low frequency region: governed by itinerant carrier contribution,
— effect of correlations.

e |nfrared regime: dominated by gap features (SDW gap/ SC gap).

e Visible part of the spectrum:  band structure in the normal state.
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Optical conductivity of Fe-pnictides in the SDW state

BaFe2As2, Ref. [1]

LaFeAsO, Ref. [2] |
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DFT for Fe-pnictides: reduced magnetic moment
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Linear optical response
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Random Phase Approximation

® KS orbitals

® dipole approximation



Optical conductivity

DFT results Ferber et al. PRB (2010)
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Optical conductivity in the higher-energy region
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BaFe,As, : Comparison DFT <« LDA+DMFT
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BaFe,As, : Comparison DFT <« LDA+DMFT

ARPES: Richard et al. PRL (2010)

LDA+DMFT Yin, Haule, Kotliar arXiv:1007.2867
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Summary

DFT reproduces a number of features associated with the SDW s tate

GGA + Uetf, Uest < O reduces p but doesn’t distort the overall
bandstructure

agreement with low-frequency excitations

Comparison DFT <« LDA+DMFT

» scaling in DFT results necessary

Renormalization of kinetic energy:

> Kexp/Kpand = (0p )?/ (U)%and)z

» f.i. SrFe 2As Kexp/Kband ~ 0.37 - 0.15 in the SDW state.

— significant correlations in the SDW state.

Origin reduced magnetic moment? frustrated/unfrustrated

multiorbital?
H. Lee et al. PRB (2010)

bands?

10



	�lack {�f {dred {�ontsize {13}{3}selectfont Optical conductivity }}} hbox {
ule {0cm}{3pt}} 
	�lack {�f {dred centerline {�ontsize {12}{3}selectfont Optical conductivity of Fe-pnictides in the SDW state }}} hbox {
ule {0cm}{3pt}} 
	�lack {�f {dred centerline {�ontsize {12}{3}selectfont DFT for Fe-pnictides: reduced magnetic moment }}} hbox {
ule {0cm}{3pt}} 
	�lack {�f {dred centerline {�ontsize {12}{3}selectfont Linear optical response }}} hbox {
ule {0cm}{3pt}} 
	�lack {�f {dred {�ontsize {11}{3}selectfont Optical conductivity }}} hbox {
ule {0cm}{3pt}} 
	�lack {�f {dred {�ontsize {11}{3}selectfont Optical conductivity in the higher-energy region }}} hbox {
ule {0cm}{3pt}} 
	�lack {�f {dred {�ontsize {11}{3}selectfont BaFe$_2$As$_2$ : Comparison DFT $leftrightarrow $ LDA+DMFT }}} hbox {
ule {0cm}{3pt}} 
	�lack {�f {dred {�ontsize {11}{3}selectfont BaFe$_2$As$_2$ : Comparison DFT $leftrightarrow $ LDA+DMFT }}} hbox {
ule {0cm}{3pt}} 
	�lack {�f {dred centerline {�ontsize {13}{3}selectfont Summary }}} hbox {
ule {0cm}{3pt}} 

