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Short-range charge density wave order in La1.88Sr0.12CuO4 under uniaxial pressure
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In cuprate materials, copper-oxide based perovskites, high-temperature superconductivity microscopically intertwines [1] with
the pseudogap phase [2,3], charge-density-wave (CDW) order [4-5], as well as electronic nematic phases [6]. The mechanisms
underlying the emergence of superconductivity, the nature of the pseudogap phase and the symmetry properties of the density-wave
states remain to be clarified.

In the La-Sr-Cu-O system the ubiquitous presence of twin domains [7] prevents to unambiguously establish the true nature of CDW
order. Under these conditions, in fact, the diffraction signatures of a uniaxial stripe CDW order [4] are indistinguishable from those of
biaxial structures in which the charge density is simultaneously modulated along two perpendicular directions.

Here we report on our high-energy (100 keV) X-ray diffraction experiments carried at the P21.1 beamline at PETRA III (DESY) showing
that applying uniaxial pressure to La1.88Sr0.12CuO4 (LSCO) it is possible to resolve the domain degeneracy and thereby uncover
the underlying charge stripe structure. We find that the resulting charge stripe ordering vector is perpendicular to the uniaxial stress
direction. We discuss the average symmetry transition from the high temperature tetragonal (HTT) to the low-temperature
orthorhombic (LTO) showing signatures of a possible breaking of the lattice centering and its link to the symmetry of the CDW order.
Using a first-of-its kind dataset of CDW peaks, collected with a 2D single-photon counting detector, we attempt to resolve the
underlying structure modulation in terms of in-plane and out-of-plane ionic displacements and discuss our finding within the bounding limits
imposed by the evidence of an extended stacking-type disorder along the c-axis.
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