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Abstract 
 
Charge order has now been established as a common thread in all hole-doped cuprate 
superconductors. How it influences the normal and superconducting state properties is yet an 
unsettled question. While static charge order is detrimental to the Cooper pairing, its fluctuations 
could possibly promote superconductivity. In this talk I will focus on our recent results on the La-
based cuprate superconductors. This prototypical system displays charge and spin orders that form 
an intertwined phase, of which the symmetry and microscopic mechanism remain controversial. 
Utilizing the enhanced sensitivity of resonant inelastic x-ray scattering (RIXS) to charge 
susceptibility, we show that charge correlations emerge spontaneously[1] and develop into long-
range order as the electron-phonon coupling is enhanced providing a “lock-in” effect[2]. We further 
developed uniaxial strain devices that enable tuning of both the charge and spin orders. Our x-ray 
and neutron scattering measurements under uniaxial strain provide clear evidence of the “stripe” 
nature of the spin-charge intertwined order[3,4], and reveal the critical role of quantum stripe 
fluctuations in defining the ground state properties[5]. 
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