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Physical System

Abstract DFT approach to 1D model

. . . ho, = 2m( )2 b = U, expl-m(Do 12 ]

We propose|1] an experimental scheme to obtain the phase diagram ma / h?/mé*
t << hw, => U, >> h®*/ma®

of the Hubbard model using cold atoms in optical lattices.|2] The -
scheme is based on measuring the total energy for a sequence of | {\ [\ A [\ [\ [\ | {\ (\ [ Bethe-Ansatz LDA[3]: from the exact solution[4] of the homoge-
trapping potentials with different profile and is independent of di- U, neous model, we get the correlation energy and use it in a LDA:
mensionality. Its essential ingredient is a two-parameter scaling pro- \\ Sl // 4  m™m. U ,
cedure that combines a variant of the tamiliar finite-size scaling with — - e.(n,Uft) = e(n,U/t) + . sin( 5 ) 1

0

a nontrivial additional finite-curvature scaling’” necessary to reach 2
the homogeneous limit. We illustrate the viability of the scheme

BA-LDA x QMC

1n the one-dimensional case, using simulations based on the Bethe

Inhomogeneous Hubbard Model

Top panel: site occupation as a function of z; for a repulsive
Fermi gas with Ny = 30 atoms, trapped in a harmonic

potential (V' = V(z — 50)?) with strength V5/t = 2 x
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Ansatz local-density approximation as a substitute for experimental
data, and show that the filling corresponding to the Mott transition H
can be determined with better than 3% accuracy. = —t1

. 1 ] O Bottom panel: now the number of fermions is varied, Ny =
< ( ,] > ,O- 10,20 and 30, trapped in a harmonic potential of strength.
Vo =6 x 1077.(Ref.[5])
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