
Generalization to n dimensions.

For a black body in an n-dimensional space it is known [1, 2]

that the Planck’s function for BBR is
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Abstract.

In this work we present the generalization of some thermodynamical properties of the black body radiation (BBR) towards a n-dimensional

Euclidean space. The Planck function and the Stefan-Boltzmann law has already been given by Landsberg and De Vos [1] and some

adjustments by Menon and Agrawal [2]. However, since then no much more has been done on this subject and we believe there are some

relevant aspects yet to explore. In addition to the results previously found we calculate the thermodynamical potentials, the efficiency of the

Carnot and Otto engines, the law for adiabatic processes and the calorific capacity at constant volume. Finally we consider a possible

application to cosmology by making the assumption that the Universe could have “preferred” to be 3-dimensional in space by minimizing or

maximizing a thermodynamical property since the very beginning of its existence.
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A simple application to cosmology

It is known that at that time the Universe was dominated by 

the radiation energy density from                         to                   . 

So, considering the whole primeval Universe as a black body 

in an Euclidean space is a good approach.

Could a 3-dimensional space be thermodynamically more 

convenient?
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