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10 000 l.y. 



1 billion l.y. 



The Big Bang Model 









Modern Physics Pillars:  

     

 

Two big scientific revolutions 
 

•  Relativity 

•  Quantum Mechanics 

” Non troverai mai la 

verità se non sei disposto 

ad accettare anche ciò che 

non ti aspetti “. Eraclito 







Special relativity 



Length contraction 

•  10% light speed 



•  86% light speed 

Length contraction 



•  99% light speed 

Length contraction 



•  99.99% light speed 









Conferenza di Solvay (1927) 

Quantum mechanics 



Schroedinger 







Does not 
include 
gravity! 



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

 
 

– where is the antimatter? 

– what happens inside the black holes? 

– what are dark matter and energy? 

– the Schroedinger cat (collapse in quantum 

mechanics) – how we solve it? 

– what is the structure of neutron stars? 

– are there other Universes? 

– where are....the extraterrestrials (aliens)? 

 

7 Open problems of Modern Physics:  
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1) Where is the antimatter?? 

 











The Big Bang history 







 

 

CP violation (CPT) 

Assymetry between “laws of 

matter and laws of antimatter”  
 

 

 





Large Hadron Collider 





LHCb 



The measured assymetry does not (yet) 

explain why all antimatter «died» 



New “theory”…another Univers 

(antimatter) on the other side 

(!) of the Big Bang 



DUNE experiment (neutrino) 
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2) Black holes 

 

 







General relativity 





Relativita’ generale  

La materia dice allo spazio come 

curvarsi, lo spazio dice alla materia 

come muoversi. 









Credit: Adam Apollo 



















Spaghettification 



Huge black holes 

no spaghetificaton 



Black Hole – mass about 17 billion times Solar mass 









Se finite in un buco nero, non datevi per vinti. 

Un'uscita c'è! 

If you feel you are in a black hole, 

don’t give up. There’s a way out 



Quantum gravity to explain BH ? 
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3) Dark matter and energy 



10 000 a. l. 





1 miliardo a. l. 







Dark Energy 
73%

Dark Matter 
23% 

“Normal Matter” 
4% 







Relativita’ generale  

La materia dice allo spazio come 

curvarsi, lo spazio dice alla materia 

come muoversi. 
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4) Structure of neutron stars 















DAΦNE a Frascati 



SIDDHARTA-2 
SIlicon Drift Detector for Hadronic Atom Research by Timing Applications 



The strong int. width > Radiative trans. width


Kaonic atom formation


K-


e-


Auger Electron


Nucleus


2) Cascade


1) Initial capture


3) Strong interaction


stopped in a target medium


4) Absorption


K-
 X-ray


Shift and Width


of last orbit

e.g.


•  1s for K-p, K-d

•  2p for K-He


highly-excited state


deexcite


 n ~ sqrt(M*/me) n’ ~ 25 (for K-p)

 (M* : K-p reduced mass)


K-
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4) Parallel Universes 

5) Schroedinger cat (quantum mechanics) 

 







More Universes with different physics 
 





String theory 



10500 parallel universes 







 

Ψ = c1 ψ1 + c2 ψ2 +.... 









Possible solutions (Schroedinger cat) 

- De Broglie – Bohm 

- ..... 



Possible solutions (Schroedinger cat) 

- Many worlds 

- ..... 



Possible solutions (Schroedinger cat) 

- Collapse of the wave function 

- ..... 



+ additional  

terms 
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LNGS-INFN – cosmic silence 

Evento raro  









Physics of Life Reviews 
Volume 42, September 2022, Pages 8-14 
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7) Where are «the others» (aliens)? 



Where are the others? 

Fermi paradox: if there are many 
alien civilizations where are they? 







They are here 

- UFO 













 

James Web telescope (atmosphere...) 









Feynman – The value of science 

Out of the cradle 

onto dry land 

here it is 

standing: 

atoms with consciousness; 

matter with curiosity. 

 

Stands at the sea, 

wonders at wondering: I 

a universe of atoms 

an atom in the universe. 



The next Einstein could be you! 
There are only two ways to 

live your life. One is as 

though nothing is a miracle. 

The other is as though 

everything is a miracle. 

 

 

Try not to become a man of 

success. Rather become a 

man of value.  

 

 

― Albert Einstein  







Post-questionnaire 


