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Bibliography of MCNPTM Verification and Validation : 2004

A list ofpublications during the year 2004 has been compiled on the subject of verification and
validation of the MCNP Monte Carlo code . This compilation supplements a previous one that
listed publications from 1990 through 2003. The list includes journal articles, papers presented
at scientific and technical conferences, Los Alamos National Laboratory reports, and '
evaluations from the International Handbook of Evaluated Criticality Safety Benchmark
Experiments .

1 OVERVIEW

The MCNP Monte Carlo code' has a wide range of applications, including radiation protection
and dosimetry, radiation shielding, criticality, medical physics, and oil well logging, to mention
only a few. In order to better document the verification and validation of the code for these and
other purposes, lists of publications on that topic that appeared during 2004 are presented herein .
A previous compilationZ covers the time span from 1990 through 2003 . The lists include journal
articles, papers presented at scientific and technical conferences, Los Alamos Nationa l
Laboratory (LANL) reports, and evaluations from the International Handbook of Evaluated
Criticality Safety Benchmark Experiments 3

Three general criteria were applied to determine whether a paper or report should be cited herein .
First, it must contain a comparison between MCNP results and results from another source, such
as measurements, calculations with other codes, or analytic solutions . Second, a LANL staff
member had to make a substantive contribution to the study . Third, the paper or report must
contain a reasonably detailed description of the comparisons being made and the basis for those
comparisons . Accordingly, abstracts and short summaries, such as those contained in the
Transactions of the American Nuclear Society, are not cited herein .

2 ARTICLES IN SCIENTIFIC AND TECHNICAL JOURNALS

Table 1 present s a list of articles published in scientific and technical journals in 2004 .

MCNP is a trademark of the Regents of the University of California ; Los Alamos National Laboratory



3 PAPERS PRESENTED AT CONFERENCES AND TOPICAL MEETINGS

Table 2 presents a list of papers presented at conferences and topical meetings during 2004, most
of them sponsored by the American Nuclear Society .

4 LOS ALAMOS NATIONAL LABORATORY REPORTS

LANL publishes reports in a variety of formats, including formal research reports and less
formal reports with more limited scope . Informal LANL reports involving verification or
validation of MCNP are listed in Table 3, in descending chronological order. These reports
typically fall within one of three categories : (1) papers that have been submitted for publication
but not yet published, (2) papers presented at meetings for which no formal proceedings were
published, and (3) papers with such a narrow scope that they are not appropriate for research
reports .

5 EVALUATIONS IN THE INTERNATIONAL HANDBOOK OF EVALUATED
CRITICALITY SAFETY BENCHMARK EXPERIMENTS

The 2004 edition of the Handbook contains benchmark specifications for 3 ,331 different c ritical
experiments . Those specifications were prepared by pa rticipants from 13 different countries and
appear in 379 separate evaluation s.

The evaluations in the Handbook have undergone three separate level s of review . First, the
evaluation is reviewed for completeness and consistency by an "internal reviewer," who belongs
to the same organization as the evaluator(s) . Second, it is reviewed in detail by an "external
reviewer," who belongs to a different organization than the evaluator(s) . Finally, it is reviewed
by the members of the International Criticality Safety Benchmark Evaluation Project and
discussed at one or more of their annual meetings . After each level of the review, a list of
comments, suggestions, and/or corrections is given to the evaluator(s), who must then respond to
them. After a consensus is reached, the revised evaluation moves along to the next review level .
Consequently, the evaluation has received extensive scrutiny before it is incorporated into the
Handbook . Each evaluation includes sample results from two or more combinations of codes
and nuclear data libraries . With very few exceptions, one of those codes is MCNP.

A list of evaluation s written and reviewed by LANL staff member s is given in Table 4 , in the
order in which they app ear in the Handbook. Each evaluation includes results from an MCNP
calculation for each benchmark within it , based on input 'that was prepared by a LANL staff
member. Comparisons between the benchmark values for Kff and the corresponding value
calculated with MCNP appear in a table in Section 4 of each evaluation .
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