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Lecture Overview

• Newton’s Laws of Motion

• Galilean Relativity

• Maxwell’s Equations of Electromagnetism

• Einsteins Postulates

• Time Dilation

• Length Contraction

• The Tunnel Paradox

• Q&A (Questions welcome throughout 
the talk!)
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Galilean Relativity

an Inertial Reference Frame
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Theory vs Experiment
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Einsteinian Relativity
This makes some intuitive sense.

If you run at a light ray at head-on, 
something about your perception of time 
must shift for the speed of light to remain 
the same as if you were standing still.

But… It’s deeper than just ‘perception’. The 
passage of time really does change. 

Plants growing on a highspeed rocket will 
germinate later than they would at rest on 
the Earth. Grey hairs will not appear as 
numerous, food will not spoil, clocks will 
not tick as far ahead.



Time Dilation

here

https://www.youtube.com/watch?v=4oJFCjDixrI&t=3s&ab_channel=CosmicConundra
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Hang on… Why do we not observe this phenomena in 
our every day lives?

Not every jogger that runs past us moves in slow 
motion! 



Time Dilation



Forwards Time Travel



Forwards Time Travel



Forwards Time Travel



Forwards Time Travel



Forwards Time Travel



Backwards Time Travel?



Length Contraction
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Simultaneity

It isn’t just position that alters 
simultaneity. Velocity does this 
too.

Suppose Bob passed the Earth 
on a rocket moving at high 
speed, when Alice perceives the 
supernova to occur 
simultaneously.
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Simultaneity

Even though Bob passes 
directly by the Earth during the 
right stars supernova, the left 
star has not yet exploded.
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Questions!



Coming Up…
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