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LiFeAs	
experiment	 calculaSons	

first	DFT,	then	exo/c	…	



Electronic	structure	of	IBS	(~10	eV	scale)	
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Iron	pnicSdes	–	strongly	correlated	systems	
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Electron	scabering	rate	in	ordinary	and	
strongly	interacSng	systems	
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Ba(Fe1/3Co1/3Ni1/3)2As2		
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Is	this	important	for	high	Tc?	
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KFe2As2-	sSll	far	from	„mobness”	
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well-defined	quasiparScles	



SVB	et	al.	Nat.Phys.	2016	



M	 M	

M	M	

M	

1111	

11	 111	

122	

BZ	

Γ	

Γ	 Γ	

Γ	 Γ	

DFT	results	with	kz-dispersion	



Blue/red	shiks	in	LiFeAs	
theory	 experiment	
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FeSe	 LiFeAs	

Co-SmFeAsO	 Rb-Fe-Se	

Co-BaFe2As2	 BaFe2As2	 K-BaFe2As2	 Ba-KFe2As2	 KFe2As2	

A	zoo	of	Fermi	surfaces	
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Co-SmFeAsO	
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Importance	of	the	singulariSes	for	high	Tc	
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FeSe:	orbital	dependent	renormalizaSon	
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Fedorov	et	al.	arXiv:1606.03022	
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FeSe:	comparison	with	a=b	calculaSons	
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FeSe:	comparison	with	a=b	calculaSons	
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FeSe:	comparison	with	a≠b	calculaSons	

Fedorov	et	al.	arXiv:1606.03022	



hν=	
100eV	

FeSe:	temperature	dependence	of	M-point	EDC	
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FeSe:	electronic	structure	in	the	center	of	BZ	
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FeSe:	back	to	DFT	Fermi	surfaces	with	temperature	



FeSe:	back	to	DFT	Fermi	surfaces	with	temperature	

Pomeranchuk	instability?	
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270	K	100	K	55	K	6	K	

FeSe:	spin-orbit	splinng	and	nemaScity	quanStaSvely	
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~20	meV	
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RenormalizaSon	
by	a	factor	~3	on	
10	eV	scale	
	
Physics:	J	

Oribital-dependent		
renormalizaSon	
by	up	to	another	factor	3	on		
the	scale	of	1	eV	
Physics:	?	

Blue/red	shiks		
scale	of	0.1	eV	
	
	
Physics:	par5cle-hole		
asymmetry	?	

From	„double-OK“	model	to	reality	(conclusions)	

BZ	

Spin-orbit	splinng	
up	to	20	meV	
	
Physics:	(l,s)	

Orthorhombic	distorsion	
10-15	meV	
	
Physics:	electronic	nema5city	

T-dependence	
Scale	10	meV	
	
Physics:	s+-	Pomeranchuk		?	



Fermi	surface	

Band	structure	

„QuasiparScle	Tight-Binding	Fit“	

Your	Theory	

Gap	funcSon	from	theory	Gap	funcSon	from	experiment	

Theory	test	
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