






  
    Two “scientific revolutions” in the 20th century:  
 

  
 

•  Theory of Relativity 
 
•  Quantum Mechanics 





Einstein –Aarau public school 





For very small objects 
 
(as particles, atoms, 

molecules…) 

Heisenberg in 1925, 24 years old 



Quantum interference 
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Probabilità totale 
di rivelare 
una particella 
P(x) 
 
 
 
Frange di 
interferenza  
 
 

The particle passes from BOTH doors!! 

Sorgente 







Waves and particles 









Underground Gran Sasso laboratory 



Quantum Technologies 



Quantum Technologies in Space 
COST Action CA15220 e TEQ 
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Modern physics 



F.Riggi, Microcosmo e macrocosmo, Vacanze studio Gennaio 2002 







J. Nielsen 23 

ATLAS Experiment at LHC 









Standard Model of Particle Physics 

Does not 
include 
gravity! 



General relativity 
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Einstein’s equations 

geometry  
Space-time 

= Mass-energy 

distribution 









VIRGO 















1 miliardo a. l. 



Did we understand the Universe? 





Dark matter and dark 
energy 



10 000 a. l. 







1 miliardo a. l. 







Dark Energy 
73%

Dark Matter 
23% 

“Normal Matter” 
4% 







A caccia di particelle di materia oscura 







Dark energy??? 
Cosmological constant 

Vacuum energy 
Something else? 

Below 0 K 



How Universe will evolve? 



Jump into a black hole? 







Black Hole – mass about 17 billion times sun mass 



Black holes density 





Quantum gravity’! 



String theory 





10500 parallel Universes!!! 













Catalina Curceanu (Facebook) 
 

Catalina.Curceanu@LNF.INFN.IT 



14 Agosto 2017: LIGO e VIRGO - GW170814 – 
 2 buchi neri distanti 1.8 miliardi anni luce  
(31, 25 Masse Solari -> 53 masse solari) 


