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Stripes in the cuprates
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Stripes in the Hubbard model

Determinant Quantum Monte Carlo (DQMC) Variational Monte Carlo (VMC)
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Auxiliary Field Quantum Monte Carlo (AFQMC) Density Matrix Renormalization Group (DMRG)
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Stripes in the Hubbard model

Determinant Quantum Monte Carlo (DQMC) Variational Monte Carlo (VMC)
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Pair density waves in the cuprates
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Pair density waves in the cuprates
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Modeling pair density waves
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Modeling pair density waves

Mean-field

Fulde-Ferrell (FF)

— A LlqrT;
Ai,y = A e

P. Fulde and R. A. Ferrell. Phys. Rev. 135, A550 (1964)




Modeling pair density waves
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Pair density waves and stripes
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Methods

Hubbard model
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Variational Monte Carlo (VMC)

e /Zero temperature
 Markov chain Monte Carlo

. Rectangular clusters: L, L, = (16,4)

e VariationalMC package (in development) VariatibnaIMC

https://github.com/atanjaro/VariationalMC.]l|




Methods

Hubbard model
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Variational Monte Carlo (VMC)
. Jastrow-Slater wavefunctions: | W) = J;°J{°P(N,) | ®,)
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N=16x4,r=1,U/t =8

Stripe energies and correlations
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Stripe energies and correlations
N=16x4,t=1,U/t =38, (i) =0.875(5 = 0.125)
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Stripe energies and correlations
N=16x4,t=1,U/t =38, (i) =0.875(5 = 0.125)
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Superconducting energies
N=16x4,t=1,U/t=38
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Superconducting energies
N=16x4,t=1,U/t=38

AE/t = E(q,)/t — E(q = 0)/t
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Superconducting energies

N=16x4,t=1,U/t=8,(A) = 0.875( = 0.125)
AE/t = E(q,)/t — E(q = 0)/t

0.0

—0.2

Eyar/tN




Ground state energies
N=16x4,t=1,U/t =38




Ground state energies

N=16x4,r=1,U/t =8




Summary and outlook

* Results suggest that charge and spin stripes
win out against uniform d-wave and dPDW.
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* Further work will push to larger lattice sizes,
better statistics.

e Results for stripe + SC wavefunctions

—_— N W B

e Additional observables and correlation
measurements.
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Summary and outlook

Thank you!

* Results suggest that charge and spin stripes
win out against uniform d-wave and dPDW.
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