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The uniform electron gas (UEG) is a model system consisting of elec-
trons and the homogeneous positive-charged neutralizing background. Be-
ing the quantum analogue of the one-component plasma, it reproduces
many physical phenomena such as Wigner crystallization and screening.
Also UEG is a simple model of alkali metals, a cornerstone in Fermi liq-
uid theory and a workbench for the development of quantum Monte Carlo
(QMC) methods. Also UEG properties are essential for density functional
theory (DFT) being the source of the data for the exchangeâ¿“correlation
energy. A theoretical studies of the thermodynamical states of UEG with
strong coupling and significant degeneracy are quite challenging due to in-
applicability of the perturbative analytical approaches or classical molec-
ular dynamics. Quantum Monte Carlo methods, based on path integral
formalism, are much more suitable for this issue.

In this work we are using our numerical method SMPIMC (Single Mo-
mentum Path Integral Monte Carlo) to study some thermodynamical prop-
erties of the UEG in the regime of strong non-ideality (Γ . 36) with de-
generacy varying from weak to significant (kT = 0.5EF ). We calculated
the pair correlation functions, momentum distribution functions and aver-
age kinetic and potential energies. It was discovered that the momentum
distribution function becomes wider than the Fermi distribution for the
ideal system due to quantum effects, when coupling is high enough.

1


