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1 Introduction

Ralph Malcolm Rabbidge, who is posting in the usenet-group sci.physics.relativity under the pseudonym
Henry Wilson, has presented yet another thought experiment for which he claims that the Special Theory
of Relativity (hereafter called SR) will give contradictory predictions.

I will show that this is not the case.

2 The thought experiment

2.1 Definition of the thought experiment

Ralph Malcolm Rabbidge’s thought experiment

His thought experiment is quoted in extenso below.

Quote begin

Quote end
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2.2 What SR predicts
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Figure 1: The frames of reference

In the inertial frame of reference ’E’, with coordinates [x,t], there are two stationary objects, O1 at the
position −L, and O2 at the origin.

A second inertial frame ’M’, with coordinates [x’,t’], is moving with the speed v along the positive x-axis
of ’E’ in such a way that t′ = t = 0 when the origins are aligned.

At the time t = 0 in frame ’E’, both objects are instantly set in motion with the speed v, such that they
thereafter will be stationary in frame ’M’.

Let E1 be the event that O1 is set in motion.

Let E2 be the event that O2 is set in motion.

In frame ’E’ the coordinates of the events will be:

eventE1 : x1 = −L, t1 = 0

eventE2 : x2 = 0, t2 = 0

Transformed to frame ’M’ the coordinates of the events will be:

eventE1 : x′1 = − L√
1 − v2

c2

, t′1 =
vL

c2
√

1 − v2

c2

eventE2 : x′2 = 0, t′2 = 0

After O1 and O2 are set in motion they will remain stationary in frame ’M’ at x′1 and x′2 respectively.

As measured in frame ’M’, the distance between the objects after they are set in motion will be:
L′ = x′2 − x′1 = L√

1− v2

c2

. This is a proper distance.

If the objects are connected by a physical link with length L, which is relaxed with no internal stresses
before they are set in motion, then this link will be physically stretched to L√

1− v2

c2

when the objects are

set in motion. There will be internal stresses in the link, and if it can’t sustain the stresses, it will break.

After the objects are set in motion, the distance between the objects as measured in frame ’E’ will be

the proper distance L′ transferred to frame ’E’: L′
√

1 − v2

c2 = L. So measured in frame ’E’, the distance

will always remain L. Note, however, that after the objects are set in motion this is no longer a proper
distance, it is a Lorentz contracted distance.
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2.3 Viewed in frame ’M’

We can see from the above that as viewed in frame ’M’, O2 is set in motion at the time t′ = 0, and O2

will thereafter be stationary in frame ’M’. But at the time t′ = 0 O1 will still be stationary in frame ’E’,
and thus be moving at the speed v in frame ’M’.
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Figure 2: Frame ’M’ at t′ = 0

Let x′0 be the position of O1 in frame ’M’ at t′ = 0.

Let E0 be the event with coordinates [x′, t′]=[x′0,0] in frame ’M’.

The spatial coordinate of E0 in frame ’E’ is x0 = −L.

We can thus write:

t′0 =
t0 − −Lv

c2√
1 − v2

c2

= 0 x′0 =
−L− vt0√

1 − v2

c2

Solving these, yields:

t0 = −Lv

c2
x′0 = −L

√
1 − v2

c2

We previously found that O1 is set in motion and becomes stationary in frame ’M’ at the time

t′1 =
vL

c2
√

1 − v2

c2

. So during the time t′1 − t′0 O1 will move with the speed v in frame ’M’.
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Figure 3: Frame ’M’ at t′ = t′1

So before O1 becomes stationary in ’M’ it will move a distance ∆x′ = (t′1 − t′0) v = L
v2

c2√
1 − v2

c2

.

We can find the stationary position x′1 of O1:

x′1 = x′0 − ∆x′ = −L

√
1 − v2

c2
− L

v2

c2√
1 − v2

c2

= − L√
1 − v2

c2

Which is the same as previously found.
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3 Conclusion

We have shown that the predictions of SR for Ralph Malcolm Rabbidge’s thought experiment are:

After the the objects are set in motion the proper distance between them will be: L√
1− v2

c2

where L is the

proper distance between them before they were set in motion.

After the objects are set in motion the distance between them, as measured in frame ’E’, will be Lorentz
contracted to L.

There is not possible to make SR predict anything else for the thought experiment.

Ralph Malcolm Rabbidge claims (L = 1 km):

”According to SR the rubber band has contracted to 1/gamma km (in the E frame).”

Ralph Malcolm Rabbidge doesn’t seem to be able to calculate what SR predicts, so he is guessing.

The guesses of Ralph Malcolm Rabbidge are proven wrong.

There are no contradictions.

SR is consistent.
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