
Dr Andrew French. December 2016.
Based on Winchester College lectures of JJLD, notes of JAAB, Morin Classical Mechanics 
and Schwartz, J. & McGuinness, Introducing Einstein.
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Licht ist keine Ente!

Licht ist kein Hamster!

An Introduction to 
Special Relativity
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Suggested books and notes to follow this up with ....

Special 
Relativity 
chapter in the 
Pre-U Physics 
ebook 
(JAAB)

www.eclecticon.info
(Maths/Mechanics/Special Relativity) (AF)

Also includes Special Relativity!

Read this first. It is full of 
excellent diagrams and 
historical context

http://www.eclecticon.info/
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjq8s3D59LQAhWGuRQKHdjVDOwQjRwIBw&url=/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwieibC-59LQAhWCOhQKHZwyA-8QjRwIBw&url=https://www.amazon.com/Introducing-Einstein-Joseph-Schwartz/dp/1840460601&psig=AFQjCNEZFvcGPskljCgDLGEpTJwR716Ndw&ust=1480675297344658&psig=AFQjCNEZFvcGPskljCgDLGEpTJwR716Ndw&ust=1480675297344658
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwia9Ijm59LQAhUDbhQKHc5QA_AQjRwIBw&url=https://www.amazon.co.uk/Introduction-Classical-Mechanics-Problems-Solutions/dp/0521876222&psig=AFQjCNEru_SQlH4_34VPNjC2ADcGQTRgMg&ust=1480675382629967


PART 1 Summary
όǎƪƛǇ ƛŦ ȅƻǳ ŘƻƴΩǘ ƭƛƪŜ 
spoilers!)

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiNg_Pz7tPQAhUBsBQKHQ0CCu0QjRwIBw&url=https://www.pinterest.com/leonorscf/rubber-ducks/&bvm=bv.139782543,d.ZGg&psig=AFQjCNEA4jU184Ya31utj8gocwiALRB-Iw&ust=1480711650869972
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Part 1Light ς the best understood physical phenomena
Huygens, Fresnel, Young... ς the Wave model of light
Electricity & Magnetism become Electromagnetism
üFoucault and Fizeau use cunning clockwork to measure the speed of light
If light is a wave, what medium does it propagate in?
üMaxwell predicts Electromagnetic Waves, with an invariant speed c
üFaraday, Helmholtz, Hertz, Lorentz confirm Maxwell experimentally.
Michelson & Morely show that light can propagate in a vacuum
bƻ άaetherέ ƛǎ ƴŜŜŘŜŘΦ ά[ƛƎƘǘ ƛǎ not ŀ ŘǳŎƪέ*

Galileo and Newton predict the motion of hamsters**  between frames of
reference in relative motion.  Is light like a beam of hamsters?

Einstein considers his reflection in a mirror if he were to travel at the speed of 
light. He concludes that light is not like a beam of hamsters. (Although with help from

Planck, Bohr et al he will later conclude that you can divide the energy of light into discrete quanta)

The Feynman light clock thought (Gedanken) experiment shows that moving 
clocks run slow in order to ensure the speed of light is constant in all frames of 
reference

Experiments with pions show emitted gamma rays travel at the speed of light
regardless of the speed of the pion which emits them

*A radiating hot duck in space will do just fine though.  But a duck in a river is not ŀ ƎƻƻŘ ƳƻŘŜƭ ŦƻǊ ΨǊƛǇǇƭŜǎΩ ƻŦ ƭƛƎƘǘ

**No hamsters were actually hurled by these great Physicists

Present day

Mostly 18th -
19th century{

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiv0I7h5NLQAhWCXhQKHYIKAOoQjRwIBw&url=http://www.thecuriosityworkshop.com/curiosity/giant-rubber-duck/&psig=AFQjCNGmSs4_kiAxITvwnqJlHFxPrwqLvw&ust=1480674451103482
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Some of the key Physicists in this story

Galileo Galilei
1564-1642

Isaac Newton
1642-1726

Thomas Young 
1773-1829

Christiaan Huygens
1629-1695

Mechanics
Frames of reference
Relative motion
Scientific method
May have dropped
some balls from the 
tower of Pisa
The Inquisition was not too keen on 
his rather sunny outlook though

Theory of 
Waves

Mechanics
Calculus
Optics
Thermodynamics
Gravity.....
Alchemy
²ŀǎƴΩǘ ǾŜǊȅ
nice to Hooke

¸ƻǳƴƎΩǎ ǎƭƛǘǎ
(diffraction)
¸ƻǳƴƎΩǎ ƳƻŘǳƭǳǎ
(elasticity)
Egyptology 
Sadly died young
as well

https://en.wikipedia.org/wiki/File:Justus_Sustermans_-_Portrait_of_Galileo_Galilei,_1636.jpg
https://en.wikipedia.org/wiki/File:GodfreyKneller-IsaacNewton-1689.jpg
https://en.wikipedia.org/wiki/File:Thomas_Young_(scientist).jpg
https://en.wikipedia.org/wiki/File:Christiaan_Huygens.jpg


Augustin-Jean 
Fresnel 
1788-1827

Hippolyte Fizeau
1819-1896

Léon Foucault
1819-1868

Humphry Davy
1778-1829

Michael Faraday
1791-1867

Electromagnetism
Chemistry

Hermann von Helmholtz
1821-1894

Waves

Measured the
speed of light

Electromagnetism

https://en.wikipedia.org/wiki/File:Augustin_Fresnel.jpg
https://en.wikipedia.org/wiki/File:Armand_Hippolyte_Louis_Fizeau_by_Eug%C3%A8ne_Pirou_-_Original.jpg
https://en.wikipedia.org/wiki/File:Sir_Humphry_Davy,_Bt_by_Thomas_Phillips.jpg
https://en.wikipedia.org/wiki/File:M_Faraday_Th_Phillips_oil_1842.jpg
https://en.wikipedia.org/wiki/File:Hermann_von_Helmholtz.jpg


James Clerk Maxwell
1831-1879

Hendrik Lorentz
1853-1928

Edward Morley
1838-1923

Albert Michelson
1852-1931

Heinrich Hertz
1857-1894

Guglielmo Marconi
(1874-1937)

There
is no 
aether!

Developed
wireless
technology
(Radio, 
Radar ...)

I prefer to talk 
in maths

Maxwell is correct!

0 0

1
c
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You will enjoy my 
Transformation
in Part 2

I am 
frequently 
serious...

https://en.wikipedia.org/wiki/File:Hendrik_Antoon_Lorentz.jpg
https://en.wikipedia.org/wiki/File:Edward_Williams_Morley2.jpg
https://en.wikipedia.org/wiki/File:Albert_Abraham_Michelson2.jpg
https://en.wikipedia.org/wiki/File:Heinrich_Rudolf_Hertz.jpg
https://en.wikipedia.org/wiki/File:Guglielmo_Marconi.jpg


Richard Feynman
1918-1988

Albert Einstein
1879-1955

1905 was a very good year for me

I have a talent for
making the complicated
make sense and explaining 
the inexplicable.

I can also pick locks, paint 
and play the bongos

https://en.wikipedia.org/wiki/File:Richard_Feynman_Nobel.jpg
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjxsNj_8NLQAhWCyRoKHR6UDw8QjRwIBw&url=http://www.lonestar.edu/library/14915.htm&psig=AFQjCNEbH5m2sANowUCvm0izqFCGcugqPA&ust=1480677844183486
https://en.wikipedia.org/wiki/File:Max_Planck_1933.jpg
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Light ς perhaps the best 
understood of all physical 
phenomena

It is the only means for us to 
understand the Cosmos well 
beyond the inner solar system

Hyperspectral image from NASA space 
telescopes

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiZ8auM8tLQAhXLCBoKHWMRAgoQjRwIBw&url=http://photojournal.jpl.nasa.gov/gallery/universe?subselect=Instrument:Visible+Light:Mission:Hubble+Space+Telescope&bvm=bv.139782543,d.ZGg&psig=AFQjCNHbr2BTVXiSYU8Lp4z5jr5v1JTa6w&ust=1480678134949003
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiC2uPy8tLQAhWCXhoKHQgyCQ0QjRwIBw&url=https://commons.wikimedia.org/wiki/File:Solar_Spectrum.png&bvm=bv.139782543,d.ZGg&psig=AFQjCNGC-6oKvT7xmrN51M6TxKOqEZwLkw&ust=1480678349749957
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiBybr98tLQAhXGlxoKHVZ4BLcQjRwIBw&url=http://www.scinatech.com/buy/1823/phy-0188-solar-spectrum-chart-/index.html&bvm=bv.139782543,d.ZGg&psig=AFQjCNGC-6oKvT7xmrN51M6TxKOqEZwLkw&ust=1480678349749957

