
Chapter 1 

INTRODUCTION 

MCNP is a general-purpose, continuous-energy, generalized geometry, time 
dependant, coupled neutron-photorrelectron Monte Carlo transport code. 

The Monte Carlo method is a stochastic method that is wed. to solve the 
particle transport equation by randomly tracing a suflicient number of particles 
through the seven-dimensional phase space of time, pcsition (3 coordinates), 
direction (2 cocmlmaLes) and energy. 

Quantities of interest are evaluated by tallying the contributions of relevant 
interactions as they occur in the phsse space. 

In order to perform a “random sv&?, the following must be defined: 

1. Particle source. 

2. SyBt~ Geometry. 

3. Materid and cress sections . 

4. Tallying (scoring) of quantity of interest. 

The random walk can be biasad to improve the &ance of scaring to the quantity 
of interest, by the we of “importance sampling’ techniques. 

The code’s mamw.l provides a detailed description of the input parameti, 
as well as the way physical pmcsseea are modelled (i.e. randomly sampled ). In 
these notes, emphasis ia given on addressing the physical upecta often encaun- 
tered by usera in the settiig up of a problem. We begin by a brief introduction 
to the basics of the Monte Carlo method, then we show how the &ltzmann 
particle transport equation lenda ita& to solution by the Monte Carlo method, 
before addressing the specific aspecta of the MCNP code. 

After studying thene notes, MCNP sample problema ah&d be executed and 
the input and output be examined thoroughly, in view of the diierent r+e=cta 
discussed in these rmks. 

One precautionary note, not all input instructions are tested here and you 
need to satisfy youreelf that they work as intended. 
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