
Golden Years 



1967 

50 golden years ago 



From: Concepts of Modern Physics 
(Beiser, Revised Edition, 1967) 
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𝐾𝐾−𝑝𝑝 → Ω−𝐾𝐾+𝐾𝐾0 



1971 



Experimental situation 

gauge 

x8 

1971 

There is more than represented in this cartoon ! 
 – interactions & ? – will come back to it 



Experimental situation 

gauge 

x8 

now 



QCD Compton effect 



QED Compton effect (off quarks) 



Double Angle method 
Bentvelsen, Kooijman ,(E) 
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LEP 

• Three (light) neutrino species 
 

• Gauge structure of the electroweak interaction 
                                                               SU(2)xU(1) 
•  Prediction of the topquark mass 
 
• Gauge structure of QCD 
                                  SU(3) 
 
• Limits (on the Higgs mass) 



Experimentation in High Energy Physics 

Multi-Wire Proportinal Chambers (Charpak, 1967+1, 
Nobel Prize 1992) Nuclear Instruments and Methods 62 (1968)  
202 - 26. 
• MWPC, drift, MDT, honeycomb, straw 
Semiconductor (Si) trackers 
• Si strip, pixels 
Calorimeters 
• Compensating Uranium/Scint cals 
Cherenkov detectors 
• RICH 

 
Mechanical ‘system’ design 
 
(Front end) electronics, ascics, deep sub-micron 
technology, 250 nm for LHC expts (initially) 
 
Triggering, data-acquisition, (grid) computing 

All these technologies mastered by Nikhef at  
state of the art level and beyond 
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10-15m 

One billion, 109 collisions per second, hundreds of particles per collision. 
Write O(100) events = O(100 MB) to storage medium/second 

Colliding beams at the Large Hadron Collider 

http://www.cern.ch/


L. Evans – EDMS Document 884743 15 



De inauguratie 



Barrel Toroid installation status 
The mechanical installation is complete, electrical and cryogenic connections are  
being made now, for a first in-situ cool-down and excitation test in spring 2006 

http://www.cern.ch/


   

waiting to be installed in the tunnel 

Dipoles 
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In the tunnel 
Beam delivery 
towards 
interaction 
point 

Current distribution 
using 
High Temperature 
Supercondutor 
current leads 



Scientific Policy Committee, CERN 15th September 2008 

LHC Startup  

Lyn Evans 
 

Minutes before the first circulating beam, 
September 10, 2008 



   

Dipole-dipole interconnect: electrical splices 



Politics and Policy 

Public - Private 





Welkom op CERN 
 

Research & 
Discovery 

Training 

Technology 
R&D, Application, 
Transfer 

Collaborating 

Dr R. Plasterk 
Minister van Onderwijs, Cultuur en Wetenschappen 

Koninkrijk der Nederlanden 

• 
• 

• 

October 25, 2007 







Kenniscoalitie – Nationale Wetenschapsagenda 



Topsectoren…ja…het 
begint met ruimte voor vrij 
onderzoek…budget…3% bnp 



If you were to start today… 



Experimental situation 

gauge 

x8 

There is more than represented in this cartoon ! 
                        – interactions & ? – 



The Standard Model Lagrangian derived  from 
Diagrammatica, a theoretical physics 
reference written by Nobel 
Laureate Martinus Veltman.  
 
(Thomas Gutierrez, California Polytechnic State 
University; 
 
In his dissemination of the transcript, he noted a 
sign error he made somewhere in the equation. 
Good luck finding it!) 

L =  
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From left to right, front row : Italian Vice Minister for Research G. Possa, President of the Geneva State Council 
R. Cramer, President of the Swiss Confederation J. Deiss, HM King Juan Carlos I of Spain, CERN Director-General 
R. Aymar, President of the French Republic J. Chirac, Cczech Minister of Education, Youth and Sports P. Buzkovà, 
CERN Council President E. Iarocci, Geneva Cantonal Department Head M. Spoerri, Geneva Representative, 
Geneva State Councillor C. Lamprecht Second row : Director of the the Danish Research Agency J. M. Hansen, 
University of Amsterdan Dean Faculty of Science W. Hoogland, Greek Minister of Tourism D. Avramopoulos, 
Slovak Minister of Education M. Fronc, Finnish Minister of Trade and Industry M. Pekkarinen, British Minister for 
Science and Innovation Lord Sainsbury of Turville, Geneva State Chancellor R. Hensler Third row : European 
Commission Ambassador C. Trojan, Belgian Ambassador F. Roux, Swedish Secretary of State K. Eliasson, US 
Mission Representative L. Cassel, Japanese Former Minister A. Toyama, Bulgarian Deputy Minister of Science and 
Education K. Velev, German State Secretary U. Kasparick, Royal Norwegian Ministry of Education and Research 
State Secretary B. Haugstad, Portuguese Secretary of State for Science and Innovation P. de Sampaio Nunes, 
Isrealian Ambassador to the United Nations Office in Geneva I. Levanon, Hungarian National Office of Research 
and Technology Vice-President A. Siegler, UNESCO Director, Division of Basic and Engineering Sciences N. Maciej, 
Russian Minister of Education and Science A. Fursenko, Turkish Ambassador T. Kurttekin 
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