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The two-dimensional (2D) electron gas is of fundamental importance in quantum many-body
physics. Even in the isotropic case, at least two phases occur: At low densities, correlations are
strong and the system undergoes a transition from a fluid phase to an insulating Wigner crystal.
The experimental relevance of 2D electron systems has been recently emphasized with the advent
of 2D van der Waals materials, both in the presence and absence of a Moire potential. Here, a
non-isotropic Fermi surface, several isospin degrees of freedom and/or a periodic potential lead
to a plethora of intriguing quantum phases. E| Strong correlations call for a treatment beyond
mean-field theory. Here we employ variational Monte Carlo simulations to study the effect of new
features in 2D electron gas relevant to both Moire materials and semiconductor heterostructures. In
particular, we consider anisotropy of the Fermi surface, the existence of a valley degree of freedom
and the effect of a metal-gate screened interaction. E|
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