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We study resonant Bose-Fermi miztures at zero temperature, with different relative concentrations of the bosons. We use for the first time a Quantum Monte Carlo method with Fixed-Node approrimation, to explore the
system from the weak to the strong coupling limit. A repulsive interaction among bosons is introduced to provide stability to the bosonic component. Beyond the unitarity limit, the resonant attractive interaction supports a
bound fermionic dimer. At the many-body level, increasing the boson-fermion coupling the system undergoes a quantum phase transition from a state with condensed bosons immersed in a Fermi sea, to a normal
Fermi-Fermi mixture of the composite fermions and the bare fermions in excess. We obtain the equation of state and we characterize the momentum distributions both in the weakly and in the strongly interacting limaits.
We compare Quantum Monte Carlo results to T-matrix calculations, finding interesting signatures of the different many-body ground states.

Ultracold Gases and Diffusion Monte Carlo Method (DMC)

Heteronuclear atoms (B, F) " A Fffective hamiltoni.an H = K + V: kinetic energy + 2-body single channel effective interactions
Low T kpT < cp (We can only consAlder Fesh.ba.ch molecules) | | | , | |
Diluteness krR < 1 Observables: (ZON) Variational MC (VMC): sampling from trial function p(X) = |[Up(X)|* (Metropolis algorithm).

(P[¥)  Diffusion MC (DMC): sampling from f(X,7) = ]\PgN(X, T)Up (X))
DMC: Schroedinger equation in imaginary time —%\IJ(T) — HU(7) (— Fixed Np,Np
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= B e 1= Tpapy C = kFABB Small time-step expansion with Trial (guide) wavefunction: fixed nodal surface f(X,7) = UFN(X, 1) Tp(X) > 0

We set mp = mp (= isotopic atoms) Exact for bosons. For fermions, Fixed Node approximation : \1157 N(X) not exact ground state, but same nodes as ¥p(X)
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