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Introductory Remarks of Space-Time Dimensional Theory

Takao YOSHIMURA

Abstract :

Space-time is usually interpreted with space as being 3-dimensional and time playing the role of a fourth
dimension that is different from the spatial dimensions.

In non-relativistic classical mechanics, the use of Euclidean space instead of space-time is appropriate since
time is treated as universal and constant, being independent of the state of motion of an observer. In relativistic
theory, time cannot be separated from 3-dimensions of space because the observed rate at which time passes for an
object depends on the object’s velocity relative to the observer and also on the strength of gravitational fields.

Recently, Speculative theories such as superstring theories predict 10 or 26-dimensions. M-theory which
unifies superstring theories predicts 11-dimensions: 10 spatial and 1 temporal. But, the existence of more than
four dimensions would only appear to make a difference at the subatomic level.

Historically, in 1920, P. Ehrenfest showed that if we fix the number of temporal dimension one and the
number of spatial dimensions N larger than three, the orbit of a planet around the sun cannot remain stable. In
1922, H. Weyl showed that Maxwell’s theory of electromagnetism works only when the number of spatial
dimensions is three and the number of temporal dimension is one. In 1963, F.R. Tangherlini showed that when the
number of spatial dimensions N is larger than three, electron orbitals around nuclei cannot be stable. Moreover, in
1997, if the number of temporal dimension is larger than one, M. Tegmark maintains that protons and electrons
would be unstable and could decay into particles having greater mass themselves.

The theories of physics are usually discussed on integer space-time dimensions. Nevertheless, we dare to
build new physics on continuous, non-integer dimension. When we consider theories on continuous dimension we
can explain why classical theories are stable in 4-dimensional space-time. Then, we can see a physical meaning of

the essence of space-time dimensions.
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