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Time Dilation
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Let’s again consider two observers, A&B. To simplify the problem, we only consider x-
directional motion.
Let’s have A sit still in some jet moving with const. velocity v in the +x direction w.r.t B, 
then, 

For A, she would observe herself only traversing in time, therefore,
ds = −𝑐 dt

As for B, he would observe the interval as
ds = −𝑐 dt′ + 𝑣 dt′

Assuming intervals are invariant, (we haven’t proven that the invariance of intervals gives 
the correct Lorentz transforms yet) ds = ds

This then gives

dt =
dt

1 −
𝑣
𝑐

≡ 𝛾dt

Which is the time dilation formula.
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Postulates of special relativity:

1. The laws of physics are the same in all inertial frames of reference

2. The speed of light in free space has the same value c in all inertial frames.

On the Minkowski metric:
(6.41) ds = −𝑐  d𝑡 + dx + dy + dz
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Now

Future

Past

Past light cone

Future light cone

Trajectory of a particle

Any event that has the chance of 
affecting you at this very moment 
lies in your past light cone.

Any event that you can affect lies 
in your future light cone.

ds < 0 timelike intervals
ds > 0 spacelike intervals
ds = 0 lightlike intervals
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