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Abstract
                
 I will show the manifestations of a microscopic electronic  
“inhomogeneity” in the optimally doped high-Tc superconductor 
Bi

2
Sr

2
CaCu

2
O

8+x
 using scanning tunnelling microscopy/spectroscopy 

(STM/S). We observe strong spatial variations in the local density of 
states (LDOS) spectrum independent of the sample quality and fabrication 
method. We find that both the integrated LDOS and the superconducting 
energy gap exhibit  Gaussian-like distributions. They are strongly cross-
correlated with each other in space and vary on surprisingly short 
length scales characterized by auto-correlation decay lengths of ~14. More 
remarkably, these amplitude correlation decay lengths are smaller than 
the measured in-plane superconducting coherence length χ

ab
, but coincide 

with the average spacing of the oxygen dopants. Our observations suggest 
that these local electronic variations are directly associated with the spatial 
distribution of the individual oxygen dopant atoms. This microscopic 
picture emerging from our findings  may lead to a deeper understanding of 
high-Tc  superconductivity.
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