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From Time magazine’s website







o Relativity

o Atomic physics

o Quantum physics

Einstein’s Miraculous Year



“You can’t tell if 

you’re moving”

Einstein’s Relativity 



“You can’t tell if 

you’re moving”

Einstein’s Relativity 



“You can’t tell if 

you’re moving”

Einstein’s Relativity 



“What time does Oxford 

reach this train?”

Einstein’s Relativity 



James Clerk Maxwell’s theory of light

Light is a wave caused 

by varying electric and 

magnetic fields 



But what if I travelled 

alongside a light 

beam?  Would it still 

wave?



50mph

In Einstein’s relativity, the 
speed of light is unchanged
by the motion of the train

 Measurements of space 
and time are relative
and depend on our motion

 Unified spacetime - only
measurements of the  
spacetime interval are 
invariant

 Equivalence of matter and 
energy





Einstein’s Relativity 

300,000

kms-1













The distance from the Earth to 

the Sun is  150 million km.

It takes sunlight more than 

eight minutes to travel this 

distance.

The light from the next nearest star,  Alpha Centauri, 

takes more than  four years to reach the Earth.

























Moon’s orbit

But how does the Moon know

to orbit the Earth?

How does gravity act at a 

distance across space?

Earth



The Principia: 1684 - 1686

The Equivalence Principle     Einstein (1907)

Acceleration due to motion and due to gravity are equivalent



















Gravity in Einstein’s Universe

“Spacetime tells matter how to move, 
and matter tells spacetime how to curve”



Gravitational waves are ripples 

in space and time caused by changing 

gravitational fields

















https://www.ligo.caltech.edu/video/ligo20160211v10





















































Heisenberg Uncertainty Principle

DpDx ~ h
The precision of  

measurements in 

a quantum 

system is limited 

in principle

Position and momentum are complementary

properties: the action of measurement 

determines which of the two properties the 

quantum system possesses 
















