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Spectra of intertwined-order states originated from Mott physics 

 
ABSTRACT 
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Recently many nearly degenerate intertwined–ordered states were found in the self-consistent solutions of the 
renormalized mean-field theory of the lattice t-J model[1] by taking into account the Gutzwiller factor due to Mott physics. 
Besides the charge density waves (CDW) order, these states also include  intertwined orders such as pair density wave 
(PDW) and/or spin density wave (SDW). The quasiparticle spectra of one of these states, the anti-phase CDW (AP-CDW) 
state and its superconducting associated state, are calculated to compare with the angle-resolved photoemission 
spectra(ARPES) of cuprates.  These results show many exotic properties of cuprates, such as Fermi arc at normal state, two 
gaps and particle-hole asymmetry at the antinodal direction at superconducting state[2]. By extending the lattice results to 
include Wannier functions[3], a continuum local density of states (LDOS) is calculated. The resulting spatial patterns[4] 
compare very well with the scanning tunneling microscopy (STM) experiments[5]. The symmetry of the intra-unit-cell form 
factors on the Oxygen sublattice also shows good agreement.  
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