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Abstract

Time is a component quantity of various measurements and is also used on its own to
sequence events, to compare the duration of events or the intervals between them and to
quantify rates of change in quantities in material reality or in the conscious experience
[1]. The equipment for measuring time might well be a clock. By making a presupposition
that a clock is time, it is perceived experimentally that “time exhibits wave-like properties”.
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Introduction

Time has been a perplexing quantity since Galileo’s time, and it plays a predominant role in
science, philosophy, and religion. Many philosophical, metaphysical and physical interpretations
of time have been introduced by Galileo, Newton, Einstein and other philosophers [1-2]. Space
was considered a Euclidean element since the time of Newton. Einstein replaced Newtonian laws
of motion in 1905 in his theory of special relativity, where the speed of light in vacuum has the
same value of 299,792,458 m/s irrespective of the reference frame. This 1905 theory also unified

space and time with the so-called space-time continuum, where time is a coordinate time and
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complex. What is known to date is that proper time is what an ideal clock measures[3]. In this
paper, | have tried to give a unified understanding of time and space-time based on experiment.
However, to do so, | must construe the Michelson-Morley experiment [4] as proving the postulate

of special relativity.

Experimental Setup

An experiment was performed by synchronizing two digital clocks at the same time, which can
measure every second precisely. Both digital clocks are electronically displayable in the 'hh:
mm: ss' time format using an LCD. The clock pieces are built using the same technology and are
similar in structure. The digital clock exhibits the ill effect of timing jitter[5].Both clocks
navigated different paths compared to each other over the duration of ten days, and At was
measured continually within some finite time interval at the observed reference frame O,where At
is the time difference between two clocks at a certain point in time. The moving digital clock
acted as a space-time odometer. The environmental conditions were similar to those for both
clocks during the ten days. Let us represent two clocks as two additional reference frames. Let the
first clock be called S and the other be called S’. S has a coordinate {x, y, z, t} within S, and S'has
a coordinate {x',y’,z', t'} within S’.S and S'move in uniform relative motion (velocity v) along
the common direction of x and x’.The clock synchronization was carried out at time t' =t =
0.Initially, S'was kept 3 seconds ahead of S,s0 At=3.The velocity of S’ was greater than the
velocity of S, but the relative velocity between S'and S, v < ¢, where c is the speed of

light in vacuum. At was determined to be a nondetermining wave-like function over time.

Supporting Mathematics

f1(t) and £, (t) are the corresponding time functions for S'and S

f1(t) _fz(t) = At (1)

At is a time reliant on the wave-like function shown in Fig.1.
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Lemma:if At is a time reliant on a wave-like function, f; (t)andf, (t)similarly are wave-like
functions.

If the clock measures time, we have the following set of equations:

x'=x—vt 2

y' =y ©)

z' =z 4

t' = t = wave-like function (5)

Therefore, Minkowskian R* flat space-time can be deduced from
ds? = —df(t)® + dx? + dy? + dz? (6)
where f(t) is a wave-like time function.

If the clock does not measure time, we have the following set of equations:

x'=x—vt (7)
y' =y (8)
2 =2z 9)

t'=t=0 (10)

Therefore, Minkowskian R* flat space-time can be deduced from
ds? = dx? + dy? + dz? (11)

which is a Euclidian R3 space.
Conclusion

Can we determine the time manifesting wave-

like behavior?
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Fig. 1 Because of the pll jitter component, the moving digital clock goes both slow and fast
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