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Space-time characteristics in use 

• “Charge radii” of hadrons → “hadron 

sizes” 

 

• Spatio-temporal interaction ranges in 

high-energy collisions 

 

• Space-time sizes of the particle “emission 
source” 
 



“Charge Radii” and Hadron Sizes    

= net system’s charge = F (0)  



 “Charge Radius” vs the True One  



Interaction Region 

Transverse size of the IR  

Longitudinal size of the IR  





Interaction Time 
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𝑇 𝐸 =  𝑖  𝑑4𝑥 𝑒𝑖𝐸𝑡−𝑖𝑘𝑧 𝜃 𝑡  𝑝  𝐽 0 ,  𝐽+ 𝑥   𝑝  

𝑥 = (𝑡, 𝒙⊥ , 𝑧) 

 𝒆𝒊𝑬𝒕−𝒊𝒌𝒛 ≠ 𝟎,   𝟎 < 𝒕 <
𝑬

𝒎𝟐
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Correlations  

at Large Times and Distances 

Regge regime: 

𝒑𝒙 = 𝒎𝒕 

Configuration space: 

Causality: 
𝑡 >  𝒙     
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A Toy Model 
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NR limit: 

2mπ 



“Interaction Radius” 
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- Spatio-temporal correlations do not die-off 

    at large distances and times 

- Spatial scales in use in HEP are of a   

      derivative character and both       

   definition- and model-dependent  

  - Spatial scales aren’t instantaneous  

       snapshots 

  - Theoretically sound elaboration of these  

       notions is badly needed 


