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Electron-phonon (e-ph) interactions in materials
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Models of e-ph interactions
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Methods

Tight-binding model and phonon modes e-ph coupling
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Methods

Tight-binding model and phonon modes e-ph coupling
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Determinant Quantum Monte Carlo’.2 (DQMC) and Hybrid Monte Carlo3 (HMC)

* Auxiliary field Monte Carlo

e« DQMC: 2 > t, HMC: Q <t
* Finite temperature
8 x 8 square clusters

18. Johnston, E. A. Nowadnick, Y. F. Kung, B. Moritz, R. T. Scalettar, and T. P. Devereaux, Phys. Rev. B 87, 235133 (2013)

2C. Feng, B. Xing, D. Poletti, R. Scalettar, and G. Batrouni, Phys. Rev. B 106, L081114 (2022)
3B. Cohen-Stead, O. Bradley, C. Miles, G. Batrouni, R. Scalettar, and K. Barros, Phys. Rev. E, 105 065302 (2022)




Electron-phonon coupling constant

2
" a - ,
* Dimensionless coupling: 4 = N l; :
ik FS




Electron-phonon coupling constant

2
: 4R,
» Dimensionless coupling: A =NF<< KX >>
2 Q12<—k'
a FS

 Holstein: Ay =

QW




Electron-phonon coupling constant

2
: . Oy, 1/
» Dimensionless coupling: A =NF<< KX >>
2 Q12<—k'
a FS

e Holstein: A, =
7 0w

e Bond-SSH: Momentum independent:
4o

A ~
bSSH ™~ "o
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Electron-phonon coupling constant
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Density dependent pairing correlations

Pair-field operator
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Density dependent pairing correlations

L =8, 8=16.0t, Ay =Apssy = 0.15t
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Temperature dependent pairing correlations
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Strong coupling

L=8,B=16.0t, Ay =Apssy = 0.64
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Strong coupling

L=8,B=16.0t, Ay =Apssy = 0.64
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Strong coupling

L=8,B=16.0t, Ay =Apssy = 0.64
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Strong coupling

L=8,B=16.0t, Ay =Apssy = 0.64
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Summary

* Holstein (density coupled) versus bond-SSH models
(bond modulated)

* Significant enhancements to s-wave pairing in bSSH
model the anti-adiabatic limit

* Could potentially be applicable to explain “flat band”
systems

* Little pairing enhancement for smaller frequencies,
strong coupling
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