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(Motivation and aims

Neutral particles in optical lattices can emulate behaviour of electrons in true materials

Interacting electrons in materials

L. Bloch, Phys. World 17, 25 (2004) Strongly correlated materials

Electron correlations in narrow energy bands

By J. HUuBBARD
that a possible approximation is to neglect all the integrals (8) apart from 7. If
this approximation, the validity of which is discussed in greater detail below, is
made, then the Hamiltonian of (6) becomes
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Hubbard model (1963):
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Neutral particles in an optical lattice appeared to be a very good realization of the Hubbard
model of particles in a crystal — quantum simulation of the Hubbard model.
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» disorder In lattice realized
» spin-dependent lattice realized

Spin-dependent disorder in optical lattice possible to realize
(beyond standard solid state physics)

Comprehensive thermodynamics?

(Hubbard model with spin-dependent disorder
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Disorder in the model:
» comes through diagonal terms
» guenched disorder

Similar model:  R. Nanguneri, M. Jiang, T. Cary, G.G. Batrouni, and R.T. Scalettar,

Phys. Rev. B 85, 134506 (2012)

but: U<O0, Bogolubov de Gennes mean field theory

Uncorrelated rectangular probability distribution function:

P(eir,€1y,--.
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Two cases investigated here and compared:

Spin-dependent disorder: A4 = 0;

Spin-independent disorder: A=A
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(Thermodynamic properties

Magnetization: m = Nilgoo“zi: m;))dis/NL
Double occupation: = | T :
p d Nllgoo«z ipTiy) ) dis/ VL
- on\ °
Charge susceptibility: Xe =\ 3,
K )
Magnetic susceptibility: X = | -~ Also others: o (1),
T
(Method: dynamical mean field theory )
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(Results )
Magnetization
Spin-independent disorder: m = 0
Spin-dependent disorder: n=0.5; T=1/16
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Double occupation

not so significant U dependence
- understanding of magnetization within non-interacting system

Ferromagnetic susceptibility
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[Results — spin imbalanced system
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Off-diagonal compressibility

n¢=0.2, nT=O.5

spin-dependent disorder
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Other thermodynamic properties in: K. M, J. Skolimowski, P. B. Chakraborty, K. Byczuk, D. Vollhardt, New J. Phys. 15, 045031 (2013)
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