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Effective treatment of particle correlation is one of the most important aspects of quantum many-body

methods. One approach is to define a Jastrow ansatz that factors the wavefunction into a regular part and

a singular part that contains the correlation information. The transcorrelated method takes this one step

further and incorporates the correlation factor into a similarity transformation of the Hamiltonian that acts

on a regular wavefunction. The transformed Hamiltonian is generally non-Hermitian but the smoothness

of the wavefunction is improved. This is beneficial for numerical techniques where convergence in a

finite basis is faster compared to bare or renormalised lattice methods. The transcorrelated method has

long been used for electron systems and was recently applied to the strongly-interacting Fermi gas in one

and three dimensions [1, 2].

We report new results in which we extend the transcorrelated method to a general system of multiple

components with arbitrary masses to form a broader framework for studying cold atom physics. We

discuss applications of our methods to few atom systems that are achievable in experimental setups with

optical tweezer dipole traps, as well as further applications to liquid droplets and heavy impurities in

quantum gases. In particular we use the transcorrelated method together with the full configuration

interaction quantum Monte Carlo (FCIQMC) algorithm [3].
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