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A generalized fermionic lattice gas model in the form of the extended Hubbard model
with intersite Ising-like interactions (between nearest neighbors, both antiferromag-
netic and ferromagnetic) at the atomic limit on the triangular lattice is studied [1-5].
The Hamiltonian of the system consists of the following terms: nearest-neighbor Ising-
like magnetic J interactions and onsite Coulomb U interactions. The model is investi-
gated for both signs of J, arbitrary U interaction, and arbitrary chemical potential p
(or, equivalently, arbitrary particle concentration n) using two complementary meth-
ods: (i) Monte Carlo simulations in the grand canonical ensemble [1,3-5] and (ii) the
variational method within the mean-field decoupling of the intersite term and exact
treatment of the onsite interaction [2,3]. Both methods yield the exact ground-state
phase diagram as a function of p [1,2]. For antiferromagnetic coupling, a nontrivial
ordered phase with coexistence of metamagnetic and charge ordering is found. The
finite-temperature phase diagram is complex, with phase transitions between the or-
dered and nonordered phases being of first as well as second order (i.e., discontinuous
and continuous, respectively), depending on the model parameters. The results are
contrasted with the findings for the two-dimensional square lattice [3-5].

References:

[1] L. Regeciovd, K. J. Kapcia, Phys. Rev. E 111 (2025) 064132

[2] K. J. Kapcia, J. Baranski, J. Magn. Magn. Mater. 591 (2024) 171702

[3] K. J. Kapcia, S. Murawski, W. Klobus, S. Robaszkiewicz, Physica A 437 (2015) 218

[4] S. Murawski, K. J. Kapcia, G. Pawlowski, S. Robaszkiewicz, Acta Phys. Pol. A 127 (2015), 281
[5] S. Murawski, K. J. Kapcia, G. Pawlowski, S. Robaszkiewicz, Acta Phys. Pol. A 126 (2014) A-110

The work was partialy financed by Polish National Agency for Academic Exchange
(NAWA) in the frame of the Bekker program (Grant No. PPN/BEK/2020/1/00184)
and National Component of the Mieczysltaw Bekker program (2020 edition) (Grant
No. BPN/BKK/2022/1/00011)



	Interplay between magnetic and charge orders in the system of localized fermions on a geometrically-frustrated lattice with Ising-like interactions
	Abstract


