The Superconducting Phase in Cu,Bi,Se;
Markus Kriener

Institute of Scientific and Industrial Research, Osaka University

Topological insulators (TI) are a new state of matter attracting a lot of interest in recent years.
TIs are fully gapped in the bulk while the surface (or edge in 2D) exhibits metallic conduction due
to gapless surface states protected by time-reversal symmetry and with a Dirac-like energy
dispersion [1, 2]. Examples are Bi1.xSbx, BizSes, or BixTe;. Among them, Bi>Ses attracted special
interest since Cu intercalation into BixSes introduces superconductivity [3]. Therefore, this system
is discussed as a possible topological superconductor (TSC), characterized by a topologically
protected gapless surface state, namely an Andreev bound state consisting of Majorana fermions.
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In this talk, the superconductivity in CuxBizSes will be characterized by discussing recent results
of thermodynamic and transport measurements. Field-dependent magnetization data reveal a small
lower critical field strength Bci of less than 0.5 mT and consequently the superfluid density is rather
small ~ 5 x 10'” cm?3. An analysis of the specific-heat data shown in Fig. 1 (c) suggests strongly-
coupled possibly fully-gapped bulk type-II superconductivity in this system [7]. In addition, it was
found from a point-contact spectroscopy study, that this system exhibits a surface Andreev bound
state and hence the superconductivity in CuxBixSes is unconventional. An analysis of all possible
superconducting gap functions allowed the conclusion, that CuxBi2Ses is indeed a TSC [8].
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