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Dynamic Monte Carlo simulation 
 

Within the context of nuclear reactor physics, Monte Carlo methods for particle transport rely 
upon the simulation of a large number of random trajectories of neutrons and photons through 
a medium. Ensemble averages over simulated trajectories allow assessing the physical 
observables of interest (e.g., particle fluxes and reaction rates). Each trajectory undergoes a 
branching random walk whose mathematical properties are chosen in agreement with the 
underlying physical laws (probability of particle-matter interaction, scattering distributions, 
number of descendants per collision, etc.). In this respect, Monte Carlo methods are intimately 
connected with a statistical-mechanical approach to particle transport. 
 
So far, Monte Carlo methods in reactor physics have been devoted to solving stationary 
transport problems alone, due to the considerable computational cost involved. Recently, 
Monte Carlo simulation has nonetheless been applied to the analysis of non-stationary 
transport, with the aim of addressing new challenges in reactor physics, such as the analysis of 
transient (out-of-equilibrium) behavior of nuclear systems during operational and accidental 
conditions. Towards this goal, the LTSD laboratory of CEA/Saclay has been working on the 
so-called dynamic Monte Carlo methods, which explicitly include the time variable of the 
random walks in the phase space. Taking into account the time evolution demands the current 
random walk methods for particle transport to be revisited and rethought in depth. 
 
The goal of this internship will be to (i) test the dynamic Monte Carlo algorithms proposed in 
literature (and improve them if necessary); (ii) verify that these algorithms can be integrated 
in the reference Monte Carlo code TRIPOLI-4 developed at CEA. Depending on the work 
already accomplished during the first phases of the internship, dynamic methods could be 
then tested on some realistic reactor configurations. 
 
This internship calls for skills in physics, statistical mechanics and programming (C++ and/or 
Phython). The duration is 6 months. Funding is provided by CEA and may vary between 700 
and 1300 euros per month, depending on the candidate affiliation. Travelling and housing 
funding might be also provided if required. 
 
 
Please, indicate which speciality(ies) seem(s) to be more adapted to the subject: 
 

Condensed Matter Physics:  YES  Macroscopic Physics and complexity: YES 
Quantum Physics:  NO    Theoretical Physics: YES 


