
Accepted Manuscript

An improved random walk algorithm for the implicit Monte Carlo method

Kendra P. Keady, Mathew A. Cleveland

PII: S0021-9991(16)30477-6
DOI: http://dx.doi.org/10.1016/j.jcp.2016.09.056
Reference: YJCPH 6867

To appear in: Journal of Computational Physics

Received date: 6 July 2016
Revised date: 15 September 2016
Accepted date: 25 September 2016

Please cite this article in press as: K.P. Keady, M.A. Cleveland, An improved random walk algorithm for the implicit Monte Carlo method,
J. Comput. Phys. (2016), http://dx.doi.org/10.1016/j.jcp.2016.09.056

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jcp.2016.09.056


AN IMPROVED RANDOM WALK ALGORITHM
FOR THE IMPLICIT MONTE CARLO METHOD
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P.O. Box 1663

Los Alamos, NM 87545

Abstract

In this work, we introduce a modified Implicit Monte Carlo (IMC) RandomWalk

(RW) algorithm, which increases simulation efficiency for multigroup radiative

transfer problems with strongly frequency-dependent opacities.

To date, the RW method has only been implemented in “fully-gray” form;

that is, the multigroup IMC opacities are group-collapsed over the full frequency

domain of the problem to obtain a gray diffusion problem for RW. This formu-

lation works well for problems with large spatial cells and/or opacities that are

weakly dependent on frequency; however, the efficiency of the RW method de-

grades when the spatial cells are thin or the opacities are a strong function of

frequency.

To address this inefficiency, we introduce a RW frequency group cutoff in

each spatial cell, which divides the frequency domain into optically thick and

optically thin components. In the modified algorithm, opacities for the RW

diffusion problem are obtained by group-collapsing IMC opacities below the

frequency group cutoff. Particles with frequencies above the cutoff are trans-

ported via standard IMC, while particles below the cutoff are eligible for RW.

This greatly increases the total number of RW steps taken per IMC time-step,

which in turn improves the efficiency of the simulation. We refer to this new

method as Partially-Gray Random Walk (PGRW).

∗Corresponding author: Email, keadyk@lanl.gov; Phone, +1 (505) 665-9261.
LA-UR-16-25113.

Preprint submitted to Journal of Computational Physics October 7, 2016



Download	English	Version:

https://daneshyari.com/en/article/4967923

Download	Persian	Version:

https://daneshyari.com/article/4967923

Daneshyari.com

https://daneshyari.com/en/article/4967923
https://daneshyari.com/article/4967923
https://daneshyari.com/

