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Abstract: The difference between two consecutive prime Kaluza-Klein (KK) modes is defined as the
distance between the primes KK modes. We study the statistical properties of the distances and their
increments (the difference between two consecutive distances) for a sequence comprising the first 10’
prime KK modes. The information entropy production for prime KK modes may open a window for

extra dimensions ruled out by experiments.
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Kaluza.T (1921) proposed that the four-
dimensional space-time should be
supplemented with a fifth dimension, in order
to give a unified account of the gravitational
and electromagnetic interactions, the only
two basic interactions known at the time[ 1].
Although the physical effects of gravity and
electromagnetism are seemingly very distinct
(all particles are subject to gravity, but only
charged particles  are  subject to
electromagnetism), Kaluza showed that both
can emerge as different manifestations of a
five-dimensional General Relativity (GR). In
this theory point particles move along
geodesic lines in a five-dimensional Riemann
space-time Vs and these trajectories are seen
in V, as trajectories of particles subject to
both gravitational and electromagnetic forces.

Today we search for Kaluza-Klein excitations
using the Large Handron Clollider at CERN
[2-8]. Fascinating generalizations of Kaluza-

Kl ein"s hidden di
Yau (CY) manifolds, are able to dispose of
several extra dimensions required by the
string theory [9], [10]. However there is no
experimental evidence for string theory.

Recent reports indicate that many physical
and biological systems exhibit patterns where
prime numbers play an important role.
Examples range from the periodic orbits of a
system in quantum chaos to the life cycles of
species [11-16].

Recent work reports on a potential for which
the quantum energy levels of a particle can be
mapped onto the sequence of primes [17].
Furthermore, it has been shown that a gas of
independent bosons with energies equal to the
logarithm of consecutive primes possesses a
canonical partition function coinciding with
the Riemann function [18].
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In this letter the prime KK modes is defined
as follows: MyL.=p, where p is a prime
number, M, is the mass of a prime KK mode
and L. is the length of the compact extra
dimension.

Following Pradeep Kumar et [25], the
partition function of extra dimensional system
with energies equal to the distances between
two consecutive prime either fermionic or
bosonic KK modes behaves like a set of non-
interacting harmonic oscillators in four
dimensions [19],[25].

The power-law behavior in the distribution of
primes and correlations in prime KK modes
have been found [20],[25] along with
multifractal features in the distances between
consecutive primes KK modes [21],[25].

Here, we focus on the statistical properties of
the distances between consecutive prime KK
modes and the increments in these distances

[Fig. 1].
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Fig. 1: Distances between consecutive prime
KK modes (indexed sequentially) and their

increments. (a) The first 10* distances
between consecutive prime KK modes. (b)

The first 10* increments: ([Pradeep Kumar et
all arXiv: cond-mat/0303110 v4 8 Apr
2003)).

2500

Since the distribution of distances is well-
studied, we discuss the occurrence of
increments between consecutive distances
[25].

Here the production of the information
entropy due to prime KK modes that
coincides with the Riemann function
[18],[25] is independent from the coupling of
prime KK modes to the energy scales probed
by a four-dimensional observer [22], [23],
[24],[25]. This proposal may open a window

for extra dimensions ruled out by
experiments.
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