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Abstract 

: 

 

In recent years there are increasing evidences of pair-density-wave ordering in quantum materials including 

cuprates. But a reliable strong-coupling mechanism for pair-density-wave superconductivity in two or more 

dimensions remains elusive. Here, we analyze the quantum phase diagram of the 2D Holstein-Hubbard model 

using an asymptotically exact strong-coupling expansion and find a parameter region where the ground state is 

shown to be a pair-density-wave superconductor. It is probably the first microscopic model of interacting 

electrons (in more than one dimension) that can be shown to exhibit pair-density-wave superconductivity. 

Ref: Zhaoyu Han, Steven A. Kivelson, and Hong Yao, Phys. Rev. Lett. 125, 167001(2020). 
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