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Your annual CERN contribution … 

10,000 physicists 
     ~40 years 

 6×109 €      15,000 € 
10,000×40     manyear = 



Few % of your internet subscription 
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Infrared 
100% of our life 



© Robbert Dijkgraaf 

Electricity 
100% of industry 
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Quantum mechanics 
 

Max Planck 
1900 
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Quantum mechanics 
50% present industry 
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Superconductivity 
 
 

Heike Kamerlingh Onnes 
1911 
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Fundamental forces 

Strong nuclear: 
  

  Yukawa e.a. (1935) 

Gravity: 
  

      Newton (1666) 

Weak nuclear: 
  

   Fermi e.a. (1934) 

Electro-Magnetic: 
  

   Maxwell e.a. (1873) 
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GN=6.7×10-11 Nm2kg-2 
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College	  "Keerpunten"	  Universiteit	  van	  
Amsterdam	  2004/2005	  (Frank	  Linde)	   25	  M
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Genesis I:3 
  

En God zeide: “Er zij licht; en er was licht.”  

Maxwell (1873) 

ε0µ0=1/c2 
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Waves λ×f=v 
[m/s] [m] [1/s] 

 λ 
wavelength λ [m] 

f 
frequency 

f 
[1/s] 

v 
velocity 

V=299792458 m/s ≡ c 
  

(exact; definition meter!) 
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1897 CRT: discovery of the electron  



Re
la

tiv
ity

 
th

eo
ry

 



41H→4He+2νe+energy 



world 
energy 
consumption 



gamma ray  
detectors 

e+e-→γγ 
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Proton therapy 
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PC plaatje uit zo’n lezing voor een school … 
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CERN’s 1st computer: Wim Klein   
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Curiosity driven 
research  

Useful? 



Candle 
  

? 

Fluorescent light 
  

Hewitt 
1901 

Light bulb 
  

Edison 
1880 

LED 
  

Losev 
1927 

Who achieved this? Politicians, economists, lawyers or …? 
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