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lIron-based superconductors
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NMposoaa Ha Ba(K)Fe,As,

CerogHs, BO BCEM MUpE, YpPE3BbLIYANHO aKTUBHO pa3BUBAETCHA TEXHOSOMA
N3roTOBIIEHNA NPOBOAOB Ha OCHOBE XeJfie3ocoaepXallmx cBepXnpoBO4AHMKOB.
OueBunaHbIE NECMEKTMBLI: MO KPUT.MOSO OHM 3HAYUTENBHO NMPEBOCXOOAT KakK
Nb,Sn Tak 1 MgB2, a Jc noBbilIaeTcs AeHb OTO OHS.
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FeSC electronic band structure
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lIron-based superconductors
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Perfectly ARPESable LiFeAs
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. Superconducting with T = 18 K but non-magnetic...
. Stoichiometric = impurity clean.

. Perfectly two-dimensional Fe-3dxy band well separated from other bands:
easy to analyse its fine structure.

. Cleaves between the two Li layers => non-polar surface.
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Fermi surface of LiFeAs
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Fermi surface of BKFA
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Fermi surface of BKFA > Calculation Experiment
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FS‘s of iron-based superconductors
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FS‘s of iron-based superconductors
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FeSC: aneKTpOHHAA CTPYKTYpa U CBEepXnpoBOAUMOCTb
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3/1eKTPOHHAA CTPYKTYpPa U CBEpPXNPOBOAUMOCTb
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BbiBOAbI

e MexaHuM3M cBepxnpoBodALlero cnapmsaHma B FeSC octaeTcH
NMOKa HEBbIACHEHHbIM, HO MOYHO CKa3aTb, YTO 3/1€KTPOHHaS
CTPYKTYpa 34eCb ABNAETCA onpeaenstoLlein: MakCUMabHYI0
CK/JIOHHOCTb K CBEPXMNPOBOAMMOCTM AEMOHCTPUPYIOT
NCKNOYUTENbHO CUCTEMDI C NpeaeibHO ManbiMu (6AN3KUMK K
TONO/I0OrMYeckomy nepexoay) nosepxHoctamu Pepmu

onpeaeneHHon cummetpun (Fe 3d,,,,,).

* V/IMEHHO CNOXHOCTb 3N1€KTPOHHOM CTPYKTYPbI 3TUX
MaTepPUaNoB NO3BOJINIa OOHAPYKNTb YKA3aHHYIO KOPPEeNALUIo
M YKa3aTb NyTb K yBennyeHuto T (AblpovyHOe AonnpoBaHue
BKFA nnwn LiFeAs).
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A correlates with the orbital composition:
A = 3—4 meV for 3dxy and 3dz2
A =10.5 meV for 3dxz/yz.
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SC & SDW
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SC & SDW

k=0

Yaresko 2011



Magnetic ordering and FS nesting

SrFesAs,

Pro:

any time when the FS nesting is good
(BFA and other parent compounds of
122 family, NaFeAs), the SDW is
present, and when nesting is poor or
absent (superconducting BKFA, BFCA,
BFAP, and stoichiometric LiFeAs), there
is no magnetic ordering.

Con:
Fe,, Te shows dierent spin order,
despite having very similar FS topology



Magnetic ordering and FS nesting
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