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Report:  Bi2Sr2CaCu2O8+y (Bi2212) is the most studied cuprate superconductor discovered in 1988, and 
studied by the most sophisticated experimental methods in 30 years to unveil the mechanism of high 
temperature superconductivity which reaches here the critical temperature of 90 K for optimum oxygen 
interstitials concentration. The need of a multiband Hubbard model (MBHM) [2] to grab the essential physics 
of this system was pointed out by the discovery that a) carriers are partially in the Cu 3d orbital with large 
Hubbard U=6 eV and partially in the oxygen 2p orbital [3-6] b)  different electronic components with 
multiple orbitals contribute to  the Fermi  surface and pseudogap topology [7] and c) the lattice is 
inhomogeneous showing local anisotropic local  lattice distortions detected by resonant x-ray diffraction [8]  
and  Cu K-edge and Cu-L-edge x-ray absorption [9-11].  
Although  its crystallographic structure was investigated by many authors the large majority of theories, 
proposed to interpret unconventional high Tc superconductivity in Bi2Sr2CaCu2O8+y, assume a 
centrosymmetric tetragonal CuO2 lattice for the [CuO2]Ca[CuO2] bilayer. In this experiment we have found 
new compelling results providing evidence for local non-centrosymmetric symmetry at the Cu atom. We 
have measured polarized Cu K-edge XANES (x-ray absorption near edge structure) and the K-edge X-ray 
magnetic circular dichroism (XMCD) of a Bi2212 single crystal near optimum doping. The Cu K edge 
XMCD signal was measured at ID12 beamline of ESRF with the k-vector of x-ray beam parallel to c-axis i.e. 
with the electric field of x-ray beam E//ab, using a 17 T magnetic field parallel to the c-axis of a Bi2212 
single crystal. Numerical simulations of the XMCD signal of Bi2212 by multiple scattering theory have 
shown agreement with the experimental C K-edge XMCD signal at the Cu K-edge XANES [12-14] only for 
the local structure with non-centrosymmetric Bb2b space group of Bi2Sr2CaCu2O8+y. 



These results of the experiments  published in Journal of Superconductivity and Novel Magnetism [15] open 
novel perspective for the role of spin-orbit coupling in the spitting of states with different spin polarizations 
at the Fermi level and for unconventional Lifshitz transitions playing a key role in high temperature 
superconductivity. 
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