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Motivation

 recent experimental realization of fermionic Hubbard model in 
optical lattice [Schneider et al., Science’08; Jördens et al., Nature’08]
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Motivation

 limit of strong interactions            : t-J model
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Motivation

 experimental realization of various phases:

taken from [Schneider et al., Science’08]
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1. band insulating ground state |BI> [Schneider et al., Science'08]
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2. dimerized ground state [Trotzky et al., PRL'10]
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3. quantum Heisenberg antiferromagnet |AFMi
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Advantage over direct preparation of Mott insulator: 
Band insulator has less entropy!
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Adiabaticity on total lattice
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 1D: gap closes at end of protocol [Matsumoto et al., PRB’01]
T / 1/�2 Landau-Zener formula:

� / 1/N ! T / N2
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Adiabaticity on sublattice

 experimental observable: squared staggered magnetization 1D
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Adiabaticity on sublattice
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0
0,5

1
o=

0 one hole
one particle

0

0,1

o=
1

0
0,04
0,08

o=
2

0
0,08
0,16

o=
3

0,04
0,08

o=
4

lattice site l



Effect of holes
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 details: [M. Lubasch, V. Murg, U. Schneider, J. I. Cirac, M.-C. Bañuls,
PRL 107, 165301 (2011)]


