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ABSTRACT:

This paper will argue that the Special Theory of Relativity does not
unify space and time consistently, and that the Lorenz-FitzGerald
transformations, which Einstein inherited from his predecessors,
H.A. Lorenz and G.F. FitzGerald, fail to show how space, as such,
Is contracted by time dilation for moving observers in inertial
reference frames.
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[1]. Introduction.

The history of the Special Theory of Relativity may be summarised as
follows: in 1887, Michelson and Morley performed their famous
interferometer experiment (Michelson and Morley, 1887 [1]).

FitzGerald (1889 [2]) then followed this with his idea that, if all
moving objects were foreshortened in the direction of their motion, this
would account for the null result of Michelson and Morley’s
experiment, which had been expected to find a variable light-speed, but
did not.

Lorenz worked on the problem during the 1890s, as did Larmor
(1897 [3]), with Lorenz’s theory reaching its final form in 1898
(Lorenz, 1898 [4]) and being expounded by Poincaré in 1900 (Poincaré,
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1900 [5]). The stage was set for Einstein (1905 [6]), and later,
Minkowski (1909 [7]).

In the standard view, if there are two frames of reference with a
common originatt =t =0, (x, ¥, z, t) and (x', y', z/, t') are the
coordinates of an event in the unprimed and primed frames,
respectively, and the primed frame is seen from the unprimed one as
moving with a velocity v in the x-direction. In the form given them by
Cottingham and Greenwood (2007 [8], p.21, slightly modified), and
taking f = vic, where c is the speed of light in vacuum, and y = (1 —
B?)*, the transformations are:

x'=yx—=wt);y'=y;z'=z;

ct' = vy(ct— px) .
(Equations la-d.)

This paper will argue the case that Equations 1a and 1d are essentially
correct (although la needs modification), but that 1b and 1c are not.
Possible alternatives will be offered.

[2]. A Thought Experiment (Gedankenexperiment).

Imagine that you are travelling in a spacecraft at near-luminal speed in
some remote part of space. Let us say that f = 0.99, and y = 7.088812.

Here on Earth, we are used to space and time being separate
concepts: we use rods, rulers, measuring lines and tapes, etc., to
measure the former, and chronometers of one form or another, such as
clocks, to measure the latter. The most frequently used measure of
distance, at least outside the United States, is the metre (US/UK
spelling, meter), defined in terms of ¢ (Bureau International des Poids
et Mesures [International Bureau of Weights and Measures, BIPM], no
date, [9]).

We do not usually have to take light-speed into consideration
when measuring distance, unless the distances are either very long,
when, on Earth itself, for example, there would be a delay of 0.010626
s before someone on one side of the Earth received a radio signal
broadcast by someone on the opposite side (assuming no delays
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because of the need to send the signal via satellite) or very short, in the
case of sub-atomic distances (see Backerra, 2019 [10]).

This would not be the case if we were aboard the hypothetical
spacecraft we mentioned above. If we wanted to measure the distances
away from us of nearby objects we passed, no matter in which direction
they might be, we might well do so by bouncing radar signals off them
and measuring the time it took for them to return. However, if we did
this, the value of the distance, divided by two, would be affected by
time dilation.

What of more distant objects, such as stars, galaxies, and so on?
On Earth, the distance of remote galaxies is determined using Hubble’s
Law (Hubble, 1929 [11]). Other astronomical distances, such as that of
the Sun to the centre of the Milky Way Galaxy (taken to be the black
hole at Sagittarius A*), require complex observation and calculation,
of the kind undertaken by Eisenhauer et al (2003 [12]).

The principle for our intrepid astronauts, however, is the same.
Whenever they measure distances, in whichever direction they measure
them, those distances are reduced by the effect of time dilation.

The speed of light in vacuum is a constant; time, on the other
hand, is relative, except at the cosmic scale, when, as Larmor (1927
[13], pp.52-53) noted, absolute time was indispensable, and GoOdel
(1949 [14], p.447) pointed out that the absence of absolute cosmic time
would result in the existence of ‘closed time-like curves’ (CTCs) and
the possibility of travel backwards in time, which would violate, not
only the principle of causality?, but the Law of the Conservation of
Mass-Energy, and the Second Law of Thermodynamics. Many seem
not to have noticed that Godel was presenting his metric in order to
argue against its physical reality, not to propose it as an accurate
cosmic model.

It is apparent that, for the astronauts, the Universe will look very
different to the way it does here on Earth, and that — consequently — the

2 1t is claimed that quantum mechanics violates the principle of causality: that is because those
making this claim do not understand the difference between ontology, which deals with what
is, on the one hand, and epistemology, which deals with what we can perceive of what is, on
the other. The Heisenberg Uncertainty Principle limits the latter, and has nothing to say about
the former. Jaki (1989 [15]), criticises Kant, as well as the advocates of the Copenhagen
Interpretation of quantum mechanics, but the Kénigsburg philosopher would not have made
that mistake, at least.
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transformation of coordinates from one inertial reference frame (Earth)
to the other (spacecraft) needs to be somewhat more radical than that
proposed above:

Ctx' = 'Y(Ctx — Vt) ; Cty' = 'YCty ; Ctz, = 'YCtz ;

ct' = y(ct — vty) .
(2a-d.)

Here, ty, ty, t; and their primed counterparts are the times taken by
electromagnetic radiation, of one sort or another, to cross given
distances, from the perspective of the Earth inertial reference frame, in
the case of the unprimed times, and that of the spacecraft’s inertial
reference frame, in the case of the primed ones. The amended version
exhibits a pleasing symmetry.

[3]. Conclusion.

Poincaré (in Poincaré, 1913 [16], p.300) defined the principle of
relativity as the principle that:

‘the laws of physical phenomena must be the same for a
stationary observer as for an observer carried along in a
uniform motion of translation; so that we have not and can
not have any means of discerning whether or not we are
carried along in such a motion.’

Einstein was, of course, to extend this principle to observers in
accelerated motion, as well as uniform motion (Einstein, 1915, 1987,
1997 [17]). However, Poincaré (in Poincaré, op.cit. [18]), also noted
that Laplace’s theory (stated in Laplace, 1798-1825 [19], pp.642-645)
that gravity travelled many times faster than light (at least 100 million
times faster, see p.645) was false, and that light-speed was an absolute
(Poincaré [18], pp.308, 312n).

The combination of absolute speed (c) and relative local time
ensures that local space must also be relative, and our hypothetical
spacecraft’s motion relative to the observers on Earth ensures that both
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the former’s time and space is ‘warped’ from the perspective of the
latter to an increasing degree, the closer their speed gets to c. The
products of absolute time and c yield absolute cosmic space ordinates,
but these are mostly irrelevant to our astronauts, as they are, for all but
large-scale astronomical or cosmological purposes, to us here on Earth
(see Melia, 2012 [20]; Melia and Shevchuk, 2012 [21]).
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