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Motivation

◮ Ultracold fermionic atoms
◮ Precise comparison of

theoretical and

experimental phase

diagrams

◮ Long range
antiferromagnetic order

◮ Weak coupling: Instability

in fermi surface
◮ Strong coupling:

Suppression of electron

mobility
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Hubbard Hamiltonian
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QUEST

Determinant Quantum Monte Carlo:

◮ QUantum Electron Simulation Toolbox (QUEST)
◮ Global moves
◮ Delayed updating
◮ Blas / Lapack
◮ General lattice geometries
◮ Up to 500 sites on a modest cluster

http://www.cs.ucdavis.edu/~bai/QUEST/
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Green’s Function
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Green’s Function
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Kinetic energy
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Local Moment

 0.5

 0.6

 0.7

 0.8

 0.9

 1

 0  4  8  12  16

C
(0

,0
)

U

10 x 10

β = 24
β = 12
β = 4  

Varney, Lee, Bai, Chiesa, Jarrell, Scalettar 2009 APS March Meeting: J41.0008



Introduction Results Summary Single Particle Properties Magnetic Correlations

Spin Correlations
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Spin Correlations
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Spin Correlations
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Structure factor
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Structure factor
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Structure factor
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Order Parameter
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Summary

◮ Order parameter as a function of interaction
strength, maf(U).

◮ DQMC connects the weak and strong coupling
regimes.

◮ QUEST significantly improves capacity to simulate
interacting fermion systems.

QUEST can be accessed at:
http://www.cs.ucdavis.edu/~bai/QUEST/
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