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We study the multifractal properties of the ground state of the one-dimensional
Bose-Hubbard model in Fock space. We confirm that the limit of vanishing
interaction exhibits non-trivial multifractality in the Fock basis [1]. In or-
der to get access to the multifractal properties at arbitrary values of the
interaction strength, we use exact diagonalisation and quantum Monte Carlo
simulations (which enable us to reach L = 30 in certain cases, corresponding
to a Hilbert space of size N ≈ 6 × 1016). Our results suggest the existence
of non-trivial multifractality in the ground state for a large range of interac-
tion values. We find that an analysis of the generalised fractal dimensions
for different densities exposes qualitatively the superfluid to Mott insulator
transition. We furthermore explore different methods to quantitatively char-
acterise the transition.
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