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Planck’s Spectral Distribution Law in N Dimensions
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Planck’s spectral distribution law is derived inN-dimensional space. Some relevant
formulas are thus obtained and analyzed. The behavior of these formulas in higher
dimensions is examined and some numerical values are calculated.

KEY WORDS: black body radiation; boson systems.

1. INTRODUCTION

Today it is well recognized that the concept of dimensions plays an impor-
tant role in many areas of physics. Fukutaka and Kashiwa (1987) and Neves and
Wotzasek (2000) considered path integrals formulation and free particle quantiza-
tion on N-dimensional sphere. Some authors discussed hypercubic lattices inN
dimensions (Bonnier, 2001; Francesco and Guitter, 2002; Joyce and Zucker, 2001;
Miller and Srivastava, 2001; Shrock and Wu, 2000). Recent work in mathematical
physics has been reported: Phase space and momentum operators inN dimensions
(Bashiret al., 2001; Paz, 2001), topological aspect of topological defects in arbi-
trary dimensions (Jiang, 2000), superintegrability and exact solvability models in
arbitrary dimensions (Rodriguez, 2002). A great deal of work has been carried out
in quantum gravity theories in extra dimensions. Arkani-Hamed (2002) consid-
ered approximate symmetries from distant breaking in extra dimensions. Biesiada
and Malec (2002) discussed the white dwarf cooling from extra dimensions. Oda
(2001) and Bander (2001) studied the generalization of locally localized gravity
models to higher dimensions. The investigation of Einstein gravitational equa-
tions of motion in higher dimensions was recently reported (Ito, 2001; Ivashchuk
and Melnikov, 2000; Mannheim, 2001). Furthermore, Al-Jaber (1999) considered
Fermi gas inD dimensions and Salasnich (2000) investigated ideal quantum gases
in D-dimensional space and confined in power-law potentials.
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