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Abstract Iron-based superconductors are the only family of high-temperature unconven-
tional superconductors besides cuprates, and their pairing symmetry has attracted considerable
attention since their discovery. The widely accepted pairing model is S°, which requires both hole
and electron pockets. However, this picture was questioned after the discovery of the intercalated or
monolayer form of FeSe-based systems which have no hole pockets. We have conducted a series of
experiments to study the characteristics of the gap structure or order parameter in various
iron-based superconductors with different Fermi surface topologies. In two typical FeAs-based
superconductors, namely NaFe,.Co.As and Ba,.K.Fe,As,, by measuring the scanning tunneling
spectra or detecting non-magnetic impurity induced bound states, we found clear evidence
supporting the S* pairing. Concerning the systems without hole pockets, we took the (Li,-.Fe,)
OHFeSe system as a platform and conducted extensive investigations. Two anisotropic super-
conducting gaps were observed in (Li, .Fe,)JOHFeSe by our scanning tunneling microscopy

measurements. Detailed experimental data based on the Fourier transformed quasiparticle interfer-
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ence (FT-QPI) allowed us for the first time to assign two superconducting gaps to the outer and

inner electron Fermi pockets after folding or hybridization. In addition, a sign reversal of the

superconducting order parameter in (Li, .Fe.)OHFe,,Zn,Se is evidenced according to the further

data and analysis based on the in-gap bound state from a non-magnetic impurity as well as the

phase-sensitive analysis of FT-QPI data. These results provide a unified picture for the gap

structure and pairing mechanism of iron-based superconductors with or without Fermi hole

pockets and support the conclusion that repulsive interaction plays the key role in electron pairing.
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MBE Solutions

For Exploratory Materials Development

Evaporation Systems
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Nano and Optoelectronics

Cylindrical, true UHV-construction chamber

Full cryopanel option 2D Materials

Multiple UHV, CF deposition ports Tt Bl Salar Calls

Analysis, load-lock and viewing ports Semicondietor Filras

Multiple sample holder options including

rotation, heating, cooling, RF/DC bias Oxides/nitrides

Range of turbo,ion and cryo pumping options

Ultra-thin films /Multilayers

Deposition source options include e-beam, ] .
sputtering, thermal, K-cell, nanoparticle @ Glancing angle deposition

deposition and oxide/nitride sources.
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