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In this communication, we first deal with a uniformly accelerated natural or artificial astronomical
object (hereinafter object) traveling in the Universe with an instantaneous non-relativistic speed v
(<<c=3x10*msec™).

Let us consider an object moving to have an acceleration a. Elementary kinematics represents v of
that object by the equation

v=aAt ...(1)

where At is the corresponding time interval of its motion, usually seconds. As noted above, v <<
c. Bearing that in mind and eqn. (1), we write the following inequality

a=v/At << C/At
or
a<<c/At .. (2).

Therefore, the acceleration of an object during its uniformly accelerated motion must be much less
than c/At; for the SI time unit of 1 second, the acceleration

a << ¢/l sec.

Suppose a uniformly accelerated astronomical object has an initial acceleration ai > 3 x 108 m sec™
2, The object with this acceleration would reach after 1 second a speed of about 3 x 108 m sec™".
For example, Planck’s acceleration ap = 5.6 x 10°* m sec™ represents the maximum possible
acceleration of an object and it is derived from fundamental physical constants. The object with
this initial acceleration would reach after 1 second a speed of about 5.6 x 10°! m sec™!. This speed
would be about 2 x 10* times higher than c.

There is another approach applicable to uniform and non-uniform acceleration. Acceleration (a) is
the change in speed (Av) over the time unit (At), represented by the equation a = Av/At. Thus,
acceleration is the change in speed per unit time. Of course, the change in speed of an object is
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much less than the speed of light ¢, or Av << c.! Dividing this inequality by At, we get a = Av/At
<< C/At.

Simply speaking, if the acceleration of a uniformly non-relativistic moving object is a > ¢ x 1 sec’?, then
its speed after a second would be equal to v > ¢, which is not allowed by Special relativity.

This conclusion has some inferences for the above-mentioned astronomical objects. The above
consideration can also be applied to any moving non-relativistic massive particle.

1 Av can be expressed as a difference between the final speed ve and the initial speed vy, Or Av = vr-v). Since both ve
and v are less than c, then Av <c.
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