
LECTURE 11. 



But what research in 
elementary particles, and its 
accelerators and detectors 

have to do with everyday life? 
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Electromagnetism 

Relativity 
For GPS to work, we 
have to take into account 
the correction due to time 
dilation. Otherwise, there 
would be a position error 
of around 10m after just 
5 minutes of travel-time!


J.C. Maxwell 

A. Einstein 

Telephones use 
electromagnetic 
waves to 
communicate






Courtesy of IBA 

Around 9000 of the 17000 
accelerators operating in 
the World today are used 
for medicine.


Hadron therapy is a 
growing method of treating 
tumours




PET (Positron Emission 
Tomography) uses 
antimatter (positrons).
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gamma ray 
(PIGE)


X ray 
(PIXE) 

Elastically scattered 
particle (RBS) 

Proton beam 

Object  under study 

Radiation to be detected  
(X rays, γ, particles) 









PIXE, differential PIXE and PIGE 
analysis of the 

Madonna dei Fusi,  by Leonardo 

Universal Leonardo Project, 
coordinated by OPD Firenze 





















Conclusions 
Basic research on elementary particle physics is trying to 
answer fundamental questions about how the Universe works 

This basic research requires the use of cutting-edge technologies and 
instrumentation and therefore stimulates advances in technology which 
may have big impact on the everyday life. 


