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FOREWORD This manual is a practical guide for the use of our general-purpose Monte Carlo code MCNP. The first chapter is a primer for the novice user. The second chapter describes the mathematics, data, physics, and Monte Carlo simulation found in MCNP. This discussion is not meant to be exhaustive---details of the particular techniques and of the Monte Carlo method itself will have to be found elsewhere. The third chapter shows the user how to prepare input for the code. The fourth chapter contains several examples, and the fifth chapter explains the output. The appendices show how to use MCNP on various computer systems and also give details about some of the code internals. The Monte Carlo method emerged from work done at Los Alamos duringWorld War II. The invention is generally attributed to Fermi,von Neumann, Ulam, Metropolis, and Richtmyer. MCNP is the successor to their work and represents over 450 person-years of development. Neither the code nor the manual is static. The code is changed as the need arises and the manual is changed to reflect the latest version of the code. This particular manual refers to Version 4C. MCNP and this manual are the product of the combined effort of many people in the Diagnostics Applications Group (X-5) in the Applied Physics Division (X Division) at the Los Alamos National Laboratory. The code and manual can be obtained from the Radiation Safety InformationComputational Center (RSICC), P. O. Box 2008, Oak Ridge, TN, 37831-6362 J. F. Briesmeister Editor 505-667-7277 email: [email protected]
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MCNP–A General Monte Carlo N–Particle Transport Code Version 4C Diagnostics Applications Group Los Alamos National Laboratory



ABSTRACT MCNP is a general-purpose Monte Carlo N–Particle code that can be used for neutron, photon, electron, or coupled neutron/photon/electron transport, including the capability to calculate eigenvalues for critical systems. The code treats an arbitrary three-dimensional configuration of materials in geometric cells bounded by first- and second-degree surfaces and fourth-degree elliptical tori. Pointwise cross-section data are used. For neutrons, all reactions given in a particular cross-section evaluation (such as ENDF/B-VI) are accounted for. Thermal neutrons are described by both the free gas and S(α,β) models. For photons, the code takes account of incoherent and coherent scattering, the possibility of fluorescent emission after photoelectric absorption, absorption in pair production with local emission of annihilation radiation, and bremsstrahlung. A continuousslowing-down model is used for electron transport that includes positrons, k x-rays, and bremsstrahlung but does not include external or self-induced fields. Important standard features that make MCNP very versatile and easy to use include a powerful general source, criticality source, and surface source; both geometry and output tally plotters; a rich collection of variance reduction techniques; a flexible tally structure; and an extensive collection of cross-section data.
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