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Introduction
A Wannier-function based method of calculating STM conductance maps with sup-unit cell resolution [1] was applied to the charge-ordered states found in the square lattice t-J model treated in the inhomogenous Gutzwiller approximation.   Defining the continuum density of states by performing a Wannier transformation on the lattice Green’s function, we are able to calculate intra-unit cell form factors, phase shifts, and other observables to compare to experiment. The key results are given in Fig. 1.

[image: ] Fig 1. (a), (b) s, s’ and d-form factors in BSCCO-2212 vs. STM bias: (a) experimental results from Ref. [3]; (b) Theory of Ref. [2].  (c), (d) conductance maps: (c) BSCCO-2212 cleaved surface (white dots represent the positions of Cu atoms); (d) Theory of reference [2] (black dots represent Cu atoms).  


  
Results and Discussion
We showed [2] that the sub-unit cell properties of “nodal pair density wave (nPDW) states” were consistent with the bias-dependent form factors measured by the Cornell group on the surface of BSCCO-2212.[3], and that the detailed conductance map patterns were consistent with experiment as well.    It is significant that these states calculated for the pure system are not ground states in the model, but are remarkably close to the homogeneous d-wave superconductor ground state, within 1 meV for realistic interaction parameters.  We also showed that it is the change of sign of the d-wave amplitude (PDW) that was responsible to the unusual intra-unit cell form factors and other observables.  

Conclusions
We have shown that the incommensurate metastable states found in the renormalized mean field theory of the t-J model reproduce many of the observed properties of the charge ordered states observed in BSCCO.  We speculate that the energetic can be reversed, i.e. that the charge ordered states can become the ground state given the introduction of disorder and/or magnetic field.
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