
-”…numerical solution to a problem that models 
objects interacting with other objects or their 
environment based upon simple object-object or 
object environment relationships.” -only in physical 
phenomena 
- Modelling nature through dynamical simulation of 
the system in question. 
- Simple method: solution to macroscopic problems  
by simulation of microscopic interactions. 
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¿What is the Monte Carlo 
method (in Physics)? 



Monte Carlo applications 
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π ? 



Monte Carlo applications 
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A “very difficult” function integration 



¿Why Monte Carlo? 

¿How to solve a problem? 
¿What is the most efficient way to do it? 

 
 

Deterministic methods.vs.Monte Carlo method 
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¿Por qué Monte Carlo? 
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Monte Carlo in basic science 
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Monte Carlo applied science 
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Monte Carlo in radiation 
transport 

c(x) 

f(x) 

Experiments MC simulation 

A 
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Monte Carlo in radiation 
transport 

Neutral particles 

•  Photons 

•  Neutrons 

Charged particles 

•  Electrons 

•  Protons 

•  Light and heavy ions 
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Monte Carlo in radiation 
transport 

GeV eV 
γ, e-, e+, p, etc 

Geometrical model 

trajectory 
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Example 
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Example 
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Example 

Thick slab. 
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Some history 

Simulation of the Buffon’s  problem (1777).  
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Some history 

John von Neumann and Stanislaw Ulam coined the 
term Monte Carlo during the initial development of the 
nuclear bomb (in the 40’). They were pioneers in use 
of digital computers for MC simulations. 
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Most famous MC codes 
 
General purposes  
-  ETRAN (M. Berger ) 
-  ITS (Halbeid et al., Sandia Nat. Lab) 
-  EGS4 (Nelson, Hirayama and Rogers) 
-  PENELOPE (Salvat et al.) 
-  GEANT4 (CERN) 
-  MCNP (Los Alamos Nat. Lab.) 
-  EGSnrc (Kawrakow et al.) 



Some history 
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Most famous MC codes 
 
Specific purposes  
-  GEANT4-DNA (Incerti et al., CNRS) 
-  PARTRAC (Friedland et al., Germany) 
-  FLUKA (SLAC) 


