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Collision stages
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Can we interpret A+A collision as  
a superposition of N+N collisions?
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N+N scattering
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Mandelstam variables
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Eikonal approximation
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For small angle scattering and large incoming momentum one may apply eikonal approximation



Eikonal approximation
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Represents a sum of the contributions from all impact vectors.



Total cross-section
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The total cross-section is given through the optical theorem by the imaginary part of the forward scattering  
amplitude 



Elastic cross-section
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The elastic cross-section is obtained by integrating the square of the scattering amplitude over the solid angle 



Inelastic cross-section
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The inelastic cross-section is obtained by subtracting elastic part from total cross-section



Inelastic cross-section
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NN collision probability / NN thickness function
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One can define the probability of having an inelastic NN collision at fixed impact parameter
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A+N scattering



NA thickness function
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Nuclear density profile
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Distribution of nucleons in nucleus is given by the Woods-Saxon function



Nuclear density profile
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Thickness function
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Probability of having certain number of collisions
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A+B scattering



A+B thickness function

22



Probability of an inelastic A+B collision
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All kinds of feedback regarding this course is welcome: radoslaw.ryblewski@ifj.edu.pl

Thank you!

mailto:radoslaw.Ryblewski@ifj.edu.pl


On Glauber model: W. Florkowski, Phenomenology of Ultra-Relativistic Heavy-Ion Collisions (World Scientific, 
Singapore, 2010), Sec.3 

Self-study for this lecture:

On eikonal approximation: http://www.nhn.ou.edu/~shajesh/eikonal/sp.pdf 
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