
36.6: Time Dilation 
Imagine a stationary observer with one light clock, where t is the time between reflections on the stationary 

clocks. In the stationary frame, a moving clock runs slowly and ∆t’ <∆ t. 

∆𝒕′ =  
∆𝒕

√𝟏 −
𝒗𝟐

𝒄𝟐

 

𝑇ℎ𝑖𝑠 𝑐𝑎𝑛 𝑏𝑒 𝑐ℎ𝑎𝑛𝑔𝑒𝑑 𝑡𝑜: ∆𝒕′ =  𝜸∆𝒕      ∆t’: Stationary Observer 
         ∆t: Moving Observer 
 

∆t: Proper Time: The time interval measured by a stationary observer in an inertial frame of reference (Event 

occur at the same point in space) 

 
 

 

 

 

 

 

 

 

 



Twin Paradox 
In this imaginary situation, two identical twins compare their view of time. One twin remains on Earth while 
the other twin undergoes a very fast trip out to distant star & back again. 

• The twin in space is a moving observer, meaning that the twin on Earth will think that time has been 
running slowly for the other twin 

• When they meet up, the returning twin should have aged less 

• Very strange prediction but correct according to time dilation 
o Relativistic effect (time is running differently for them because of relative velocity & NOT because 

of the distance between them) 
o Difference in ageing is relative (neither twin is getting younger because time is still passing at the 

normal rate) – It is just that the moving twin thinks that she has been away for a shorter time than 
recorded by the twin on Earth 

• Therefore, the only correct version of time is the twin on Earth, since she has not accelerated 
 

36.7: Length Contraction 
Length Contraction 
The effect is similar to time dilation. According to a stationary observer, the separation between two points in 
space2 contracts if there is relative motion in that direction. L0 is proper length. 

• The contraction is in the same direction as the relative motion 

• Measured using the formula: 𝐿 =  
𝐿0

𝛾
=  𝐿0√1 −

𝑣2

𝑐2 

Proper Length: Length recorded in a frame where the object is at rest 

 

 
 

 

 

 

 

 

 

 



Space-time Interval 

 
Spacetime interval s has the same value in all inertial reference frames 

 
 


