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The Relativity of Simultaneity Sychronizing clocks while stationary
a) Imagine that Sunita and her friend Chris stand at 
opposite ends of a street, with identical clocks. 
To synchronize them, they ask a third friend, Marvin, 
to stand in the middle of the street and flash a light 
at precisely midnight. Both clocks have light 
sensors and will start to tick when they receive 
a light signal. The light must travel the same 
distance to each clock, and so Sunita, Chris, and 
Marvin all agree that when the clocks start to tick, 
they will be synchronized.

Syncronizing clocks while moving
b) Now imagine that Sunita takes the whole 
apparatus on a train. One clock is positioned at the 
front of the moving train, the other at the rear. 
Sunita sits in the middle, and sets o� the light 
signal. For Sunita the process will serve to synchro-
nize the clocks, as their sensors get hit by the light 
flashes at the same time, just as before.

Meanwhile, the front of the car is speeding away 
from the point where the light was emitted, so the 
light has to travel farther to catch the first clock. 
Marvin thus sees the light hit the clock at the back 
of the train before it hits the clock at the front. For 
Marvin, the two clocks are not synchronized.

But imagine that Marvin is sitting on the platform 
watching the train pass by. From his perspective, 
the back of the train is catching up to the light 
signal, so the light has less distance to cover on its 
trip to the second clock. 

Both Sunita and Marvin are correct, from their own 
perspectives—even though they do not agree 
about which events occur at the same time. There is 
no unique “now” that observers in relative motion 
will agree on.

Observers in relative motion can disagree on 
whether two independent events occurred at the 
same time, or whether one happened before or 
after the other. This is because the speed of light is 
a constant for all observers.
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