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Reference Model

Hubbard type model:
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Partition Function with Trotter Decomposition:
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Introduce auxiliary field:
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Ergodicity (HQMC)
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Domain walls that cannot be
crossed by the leapfrog method
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Benchmark Plot

4x4 Hubbard Model U/t=4 t=4
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Introduction of Complex Fields (cHQMC)

Rewrite the interaction part of the Hamiltonian:

U R ~ 2 U N A 2
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Double Hubbard-Stratonovich-transformation:

em A HV o /dxz’,z dyi; exp {_AT > [m?l T yil + <\/2U (1= a)aig +iy QUayi’l)

— (VAU (T= @) — iv3Tayi,) (sy — 3)] }

At half filling:

det [M4 (z,y)] = det [M| (z,y)] = NO sign problem
det [M,, (z,3)] € C = N0 problems with ergodicity
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Benchmark Plot

4x4 Hubbard Model U/t=4 t=4
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Benchmark Plot

6x6 Hubbard Model U/t=4 3t=6
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Comparison: cHQMC and BSS-QMC
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Su-Schrieffer-Heeger model (SSH)
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Benchmark Green’s Function
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Benchmarks provided \/5 [k |
by Martin Hohenadler. b 0 kg 0 m 0 system size: 4x
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Benchmark Density-Density
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