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Symmetry breaking and Optical property of high-temperature superconductor Bi2Sr2.CaCu20s+5
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The pseudogap state in high transition temperature copper oxide superconductors shows many unusual magnetic, electrical
phenomenon. A principal issue is to understand the origin of the pseudogap phase in the high transition temperature copper oxide
superconductors'. An important controversial problem is whether the pseudogap phase is a crossover from the superconducting phase
or a distinct phase. If it is the latter, the symmetry changing which cause of magnetic/electric order will be observed by phase
transition. There are several evidences from angle-resolved photoemission spectroscopy (ARPES)? and polarized neutron
diffraction’® show that the time-reversal symmetry is broken at the pseudogap phase. However, X-ray optical activity (XOA)* showed
not time-reversal symmetry but mirror symmetry broken.

Here we report the persuasive evidence of spatial-inverse symmetry and time-reversal symmetry broken by using our original
machine, the generalized-high accuracy universal polarimeter(G-HAUP)>®. G-HAUP enables us to measure the optical rotation (OR)
and the circular dichroism (CD) in addition to the linear birefringence (LB) and the linear dichroism (LD), simultanecously. When the
spatial inversion symmetry is broken, reciprocal OR and CD, i.e., optical activity (OA) and natural CD (NCD), can be observed. On
the other hand, when the time reversal symmetry is broken, non-reciprocal OR and CD, i.e., Faraday rotation (FR) and Magnetic-CD
(MCD), can be observed.
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