
Dr Martin Hendry
Dept of Physics and Astronomy 

University of Glasgow, UK



The Electromagnetic
Spectrum
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Frequency = No of waves produced
per second
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Frequency  = 2450 MHz
= 2450 Million waves

per second

Light wavesLight waves



Wavelength

Speed = 2450 million         wavelength

Light wavesLight waves

×

×









Light travels 300,000 km everyLight travels 300,000 km every
SecondSecond…………

…………ThatThat’’s about 10 million, s about 10 million, 
million kilometres every year!!!million kilometres every year!!!
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Intervals between 
events in spacetime
can be: 

timelike
spacelike
lightlike
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CEvent A can
cause Event B, 
but not Event D
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However, the causal 
structure of 
spacetime is always 
preserved…
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CDifferent observers 
see different 
spacetime diagrams



Different observers, moving at different relative speeds, 
will see a distorted view of their surroundings and will 
disagree over whether events are simultaneous.

This can still lead to some interesting aberrations and 
paradoxes.

See, for example, Anthony Searle’s website
“Visualising Special Relativity”

(link on the course website)



















Different observers, moving at different relative speeds, 
will see a distorted view of their surroundings and will 
disagree over whether events are simultaneous.

This can still lead to some interesting aberrations and 
paradoxes.
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http://www.rdrop.com/~half/Creations/Puzzles/pole.and.barn/index.html

http://hyperphysics.phy-astr.gsu.edu/hbase/relativ/polebarn.html

The Pole in the Barn Paradox

With thanks to:



The Pole in the Barn Paradox
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Just as special relativity shows that space 
and time are inextricably connected, so 
too are energy and momentum
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Just as special relativity shows that space 
and time are inextricably connected, so 
too are energy and momentum

Mass and energy 
are equivalent

Particles have a particular rest 
mass, which is the mass you would 
measure if the particle is at rest

E = mc2





Hydrogen fusion – fuelling a star’s nuclear furnace

E = mc2

H   = Hydrogen
He =  Helium


