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• “Old Physics”:
 - Completion of the SM with Higgs 

- “Routine “measurements of cross-sections, life-times, masses, correlations…           
        

• “New Physics”:
 - Supersymmetry:                                            
- “Stringy effects”                                    
 - Dark matter (“dark photons”)                       
 - Lepto-quarks                                                       
 - Compositeness                                             
 - Extra dimensions                                    
 - Micro Black holes

Quickie history of the LHC: 
2009 - 2018

NONE !

DONE !



What Is Diffraction  Scattering ?What Is Diffraction  Scattering ?
Light scattering off a polystirene latex particle Proton-proton scattering 

E = 2.96 • 10 11 eV ÷ 1.52 • 10 12eV 
 

E = 1.6 ÷ 2.5 eV

R = 0.5 μm = 5 •10 -7m = 5·108 fm R = 1.6 •10 -15 m = 1.6·fm



What to be measured

• “Global” Characteristics:
- cross-sections: total, elastic, single diffractive, 

doubly diffractive (integrated)
• Local Characteristics:
- Differential cross-sections (elatic & inelastic)
- The slope
- Real/Imaginary



Why?

•To test general 
principles
•To test models
•To see spatial features 
of strong interactions



They Still Keep on Rising…



TOTEM vs ALFA/ATLAS







No Second Dip (?)No Second Dip (?)



Stationary points



Is the angular distribution Gaussian?
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Central or Peripheral?Central or Peripheral?

•  

Survival probability of the initial state
Normal                                              Abnormal

•  

1 1

b
Hollowness ?



Central vs Peripheral:
TOTEM is uncertain

“Anti-ontological”





Transverse extent of the interaction radius: 
peculiar energy dependence.

Transverse extent of the interaction radius: 
peculiar energy dependence.

Acce
lerat

ion!
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Odderon?!

Longitudinal size: <z> = p <d/dt>  



Conclusions
• Diffractive studies at the LHC:
• Confirmed the growth of the total, elastic and 

inelastic pp cross-sections in 2-13 TeV region;
• Confirmed the growth of  ;
• Established a non Gaussian character of  at 
• Revealed a quasi-stationarity of at 
• Ruled out stationarity of 
• Posed a bunch of problems to resolve

•  
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