
Nuclear Reactions 

 

Yukawa potential:  

 

This potential has two limits: 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 



 

 

Differential cross-sections 

 

 



 

 

 

 

Inelastic and total cross-sections 

 

 



 

 

The uses of cross-sections 

 

 



 

 

 

 

 

 



 

 

General characteristics of cross-sections 

 

 

 

 



 

 

 

 



 

 

 

 

 

 



 

 

  

 



 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

Classical scattering on a fixed potential  

 

 



 

 

 

Classical cross-sections 

 

 

 



 

 

 

 

 

Examples 

 



 

 

 

 



 

 

 

 

 



 

 

 



Quantum mechanical scattering on a fixed potential 

In this section, we consider two simple approximate methods applicable to 

scattering due to weak and electromagnetic interactions. The first uses standard 

time-dependent perturbation theory applied to momentum eigenstates and the 

second uses wave packets. The first is an essential part of this chapter because it 

can be easily generalized to inelastic scattering. The second is mostly a 

parenthetical section intended to improve our understanding of the physics. 

 

Asymptotic states and their normalization 

 

 

 

 



 

 



 

 

Cross-sections in quantum perturbation theory 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

Elastic scattering 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

Quasi-elastic scattering 

 

 



 

 

 



Scattering of quantum wave packets 

 

 

 

 

 



 

 

 

Fig 3.15 



 

 

 

 

 



 

 

 

 



 

 

 



 

 

 



 

 

 

 

 



 

Particle-particle scattering 

 

Scattering of two free particles 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 



 

 

 

u ∧ v means the wedge product of any multivectors u and v. 

u ∧ v = ⁕(u x v) if u,v  R3 

 

https://en.wikipedia.org/wiki/Multivector

