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Symmetry breaking phenomena in the pseudogap state of cuprates
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Elucidating the nature of the pseudogap state that emerges in a wide range
of the phase diagram of cuprate superconductors is one of the most enigmatic issues in modern
condensed matter physics. Here, by using ultra-sensitive magnetic torque experiments, we investigate

the pseudogap state of a tetragonal cuprate superconductor HgBa2CuO4+d (Hgl201) with only one Cu02
layer per primitive cell. Our key findings are two-folded: First, we found a distinct two-fold
in-plane anisotropy that sets in below the pseudogap temperature T*, providing thermodynamic
evidence for an electronic nematic transition. Second, we found that the nematic director in Hgl201
orients along the diagonal direction in the Cu02 square lattice, in sharp contrast to the bond
nematicity along the Cu-O-Cu direction. These results highlight that the pseudogap state is a
distinct ordered phase, that is different from charge-density-wave or its precursors along the
Cu-0-Cu bond direction.
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