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Majorana fermion (MF) whose antiparticle is itself has been predicted in condensed matter
systems. MFs can be used in fault-tolerant quantum computation relying on their non-Abelian
braiding statistics, therefore, lots of efforts have been made to find them. Signatures of the MFs
have been reported as zero energy modes in various systems. As predicted, MF in the vortex of
topological superconductor appears as a zero energy mode with a cone like spatial distribution.
Also, MF can induce spin selective Andreev reflection (SSAR), a novel magnetic property which
can be used to detect the MFs. Here, | will show you that the Bi,Tes/NbSe, hetero-structure is an
artificial topological superconductor and all the three features are observed for the MFs inside the
vortices on the Bi,Tes/NbSe,. Especially, by using spin-polarized scanning tunneling
microscopy/spectroscopy (STM/STS), we observed the spin dependent tunneling effect, which is a
direct evidence for the SSAR from MFs, and fully supported by theoretical analyses. More
importantly, all evidences are self-consistent. Our work provides definitive evidences of MFs and
will stimulate the MFs research on their novel physical properties, hence a step towards their
statistics and application in quantum computing.
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