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Motivation: materials science, correlation phenomena

When and why are materials metallic, colored, magnetic, superconducting?
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Motivation: Ultracold lattice fermions as quantum simulators?
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Recent breakthrough: paramagnetic Mott transition in fermionic 2-flavor mixtures

[Schneider et al., Science 322, 1520 (2008), Jordens et al., Nature 455, 204 (2008)]

Remaining challenge: antiferromagnetism (staggered order)
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Questions for this talk

o How to detect AF order/correlations?
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o Which entropy range is needed/interesting?
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Questions for this talk

o How to detect AF order/correlations?
o Which entropy range is needed/interesting?

o General impact of dimensionality?

Mermin-Wagner: LRO <> d =3
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Questions for this talk
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Mermin-Wagner: LRO < d =3

Experimental advantage of 2 dimensions:
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[Sherson et al., Nature 467, 68 (2010)]

[Bakr et al., Science 329, 547 (2010)]
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Double occupancy as a universal measure of AF correlations + entropy

Exact determinantal QMC:
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Summary

NN AF correlations LRO
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NN AF correlations <> “finite-range antiferromagnetism” < LRO

Universal characteristics, tuning of d ~~ discriminate AF effects
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