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Motivation
 Zero-bias peak (ZBP) was observed as a signature of 

Majorana zero mode in ferromagnetic Fe atomic 
chains on a superconducting substrate 

 However, ZBP was not observed in Co chains on Pb
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Methods Fully relativistic SKKR-BdG solver including DFT band 
structure + SKKR impurity solver without supercell
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Λ: electron-phonon 
coupling
�(r): SC order 
parameter
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Local density of states of a Fe impurity on Pb: Yu-Shiba-Rusinov states

Zero-bias peak

Fe magnetic moment: Rotation in 
xy plane ∆Pb = 0.1 mRy (exp value)

Fe moment: Rotation in xz plane

Without spin-orbit coupling Summary
 Sub-gap excitations induced by a Fe impurity 

on Pb are studied based on first principles 
using SKKR-BdG impurity solver.

 Yu-Shiba-Rusinov states appear within the Pb
superconducting gap.

 With in-plane magnetic moment of the Fe 
impurity, a zero-bias peak (zero-energy 
excitation) is found. The origin of the zero-bias 
peak needs to be studied.
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Scattering path operator of impurity cluster to compute Green’s function:
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