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A large variety of materials have lattices with geometrical frustration, such as trian-
gular or kagome lattices. They are known to host various exotic and strongly cor-
related phenomena, among which superconductivity, exotic charge and magnetic or-
ders, topological states, etc. It is especially relevant, since the geometrical frustration
can significantly amplify strongly correlated effects. We investigate the extended
Hubbard model (EHM) with repulsive onsite and intersite density-density interac-
tions between electrons, and on the grand-canonical ensemble (arbitrary total charge
density is allowed). Here we focus on commensurate charge-ordering phenomenon
that is interesting on its own in various systems [1–5] and intriguingly interplays with
superconducting phases. The thorough study of the model has been carried out us-
ing the mean-field approximation [1, 2], atomic-limit solution [3, 5], and dynamical
mean-field theory [5,6], which allowed to carefully interpret the results and track the
factors affecting the phase diagram. It has been found that the ground-state phase di-
agrams show many interesting features and new phases when the total charge density
is not fixed and all-encompassing range of chemical potentials is analyzed (electron
and hole doping up till the fully occupied and unoccupied lattice). Most importantly,
the frustration introduces very strong particle-hole asymmetry that can be seen in
each phase and phase transition, including very asymmetric appearance of pinball-
liquid and quasi-1D stripe phases in the triangular and kagome lattice, respectively.
Moreover, due to a Van Hove singularity and a Dirac-delta level in noninteracting
triangular and kagome systems, on one side of the phase diagrams the highly doped
charge-ordered phase continuously transitions directly to a non-charge-ordered fully
occupied insulator. Finally, our approach fully captures the phase-separation phe-
nomenon that extensively appears in the found phase diagrams. We expect that the
results are useful to describe highly tunable moiré superlattices that can be modeled
by the triangular- and kagome-lattice EHMs, ultra-cold atomic gases on optical lat-
tices that are described by the EHM, triangular-lattice organic conductors, and the
kagome-lattice maretials that recently received a lot of researchers’ attention.
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