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Thermodynamic Properties of an Ideal Fermi Gas in
Generalized External Potential in n-dimensional Space

under Generalized Uncertainty Principle

Li Heling, Wang Wenwei, Ren Jinxiu

( School of Physics and Electronic-Electrical Engineering; Key Lab on Inlormation Sensing and Intelligent Desert,
Ningxia University, Yinchuan 750021, China)

Abstract: With the semi-classical (Thomas-Fermi) approximation, the thermodynamic properties of a Fermi gas in gen-
eralized external potential are studied under the generalized uncertainty principle (GUP). The total particle number, internal
energy and heat capacity of the Fermi system are calculated. Then, analytical expressions of the total particle number, internal
energy, heat capacity, chemical potential, Fermi energy, ground state energy and amendments resulted by GUP are obtained at
low temperatures. The influences of both the generalized uncertainty principle and external potential on the thermodynamic
properties of copper electron gas and other electronic systems with higher electron density are studied numerically at low tem-
perature. We find: 1) External potential has a significant impact on electronic system when the generalized uncertainty principle
be considered. The amendments of the generalized uncertainty principle have increased by 6 —11 orders of magnitude. 2) When
the number density of particle is bigger and the quality of particle is smaller, the influence of generalized uncertainty principle is
bigger. 3) When the generalized uncertainty principle is taken into account, the chemical potential, Fermi energy and the
ground state energy increase with the increase of temperature, while the heat capacity decreases. When the temperature was
low than 0. 22 times T , the internal energy increased with the increase of temperature, but which became to reduce when tem-

perature was high than 0. 22 times Ty, for copper electron gas.

Keywords: generalized uncertainty principle; Fermi gas; thermodynamic property
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