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ABSTRACT

The realization of Bose-Einstein condensation in experiments in recent years has
aroused great interest in this phenomenon. So far, the achievements of BEC in
experiments are all in virtue of external potentials. When confined in an external
spatial variable potential, the conditions of BEC vary greatly because of the coupling
between energy and space.

The paper deduces the density of states for both non-interacting Bose gas and
interacting Bose gas based on the “energy sphere” and “energy shell” respectively.
And then, we calculate the system energy and specific heat and obtain the generic
expressions for energy and specific heat that dependent on the parameter of the
external potential. At the critical temperature, a jump exists for the specific heat.

The scaling parameter characterizing the role of interactions is expressed in terms
of the intensity of interactions and the external trap parameter.

The chemical potential is an important property for Bose gas because many
thermodynamic properties depend on it. The chemical potential usually appears as a
parameter fixed by the total particle number in traps. This paper gives a simple
relation between 1 and the temperature. The chemical potential obtained here
provides a correction to the existing analytical result, especially in the critical region

of Bose-Einstein condensation.

Keywords: Bose gas; power-law external potential; interaction; scaling parameter;

chemical potential
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