Supressed density of states at fermi level in superconducting Boron doped diamond above Tc
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We present our Scanning tunneling microscopy/spectroscopy (STM/S) study of monocrystalline superconducting boron-doped diamond film prepared by chemical vapor deposition with low doping level. We observe two different temperature regions with clearly distinctive behavior of zero bias conductivity vs. temperature dependence. Below 1 K (bulk Tc value), the behavior is clearly dominated by the thermal suppression of superconductivity. (Fig.1a) However, a V shaped spectrum persists up to temperatures well above the bulk Tc. (Fig.1b) We discuss this phenomenon in terms of Coulomb interactions and other possible effects.
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Fig.1: Normalized differential conductance vs. Bias voltage vs. Temperature
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