Two events are said to occur simultaneously if they occur at exactly the
same time. But how do we know if two events occur precisely at the same time?
If they occur at the same point in space—such as two apples falling on your
head at the same time—it is easy. But il the two events occur at widely sepa-
rated places, it is more difficult to know whether the events are simultaneous
since we have to take into account the time it takes for the light from them to
reach us. Because light travels at finite speed, a person who sees Iwo events
must calculate back to find out when they actually occurred. For example, if two
events are observed to occur at the same time, but one actually took place
farther from the observer than the other, then the more distant one must have
occurred earlier, and the two events were not simultaneous.

We now imagine a simple thought experiment. Assume an observer, called O,
is located exactly halfway between points A and B where two events occur,
Fig. 26-3. Suppose the two events are lightning that strikes the points A and B, as
shown. For brief events like lightning, only short pulses of light will travel outward
from A and B and reach O. Observer O “sees” the events when the pulses of light
reach point O. If the two pulses reach O at the same time, then the two events had
to be simultaneous. This is because the two light pulses travel at the same speed
(postulate 2), and since the distance OA equals OB, the time for the light to travel
from A to O and B to O must be the same. Observer O can then definitely state
that the two events occurred simultaneously. On the other hand, if O sees the light
from one event before that from the other, then the former event occurred first,

FIGURE 26-3 A moment after lightning \ (_3 E,
strikes at points A and B, the pulses of light are A B
traveling toward the observer O, but O “sees”

the lightning only when the light reaches O.

Light coming from
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The question we really want to examine is this: if two events are simulta-
neous to an observer in one reference frame, are they also simultancous to
another observer moving with respect to the first? Let us call the observers O,
and O, and assume they are fixed in reference frames 1 and 2 that move with
speed v relative to one another. These two reference frames can be thought of
as trains (Fig. 26—-4). O, says that O, is moving to the right with speed v, as in
Fig. 26—4a; and O, says O, is moving to the left with speed v, as in Fig, 26-4b.
Both viewpoints are legitimate according to the relativity principle. [There is no
third point of view which will tell us which one is “really” moving.|

FIGURE 26-4 Observers O, and .
0. on two different trains (two I O, b v
different reference frames), are

moving with relative speed v. +HH
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right (a): O, says that O, is moving (a)

to the left (b). Both viewpoints are
legitimate—it all depends on vour
reference frame.
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