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What do we want to solve? 
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Characteristics of the numerical 
method

It needs to be:
– Efficient, numerically cheap: rates precomputed, 

small numerical grid.

– The rates should be accurate: integral formulation

– Conservative (as much as possible): tricky but no 
impossible => second order Legendre expansion.

– Implicit to deal with the stiffness (pb: how to solve 
the nN term in 2 particle interactions? Also possible 
but I will not discuss it.)



  

Status (1): time independent 
modeling (basically only the rates)



  

Status (2): time dependent modeling: 
example Compton scattering



  

Conclusion:

● Work in progress
● We have developed several new numerical 

techniques (conservative implicit scheme for 2-
2 particles, number and energy …)

● Difficulty (1): computation of the rates, multi 
(4,5, 6)-dimensional integrals.

● Difficulty (2): put all the processes together in 
one single framework.
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