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DESCRIPTION
.

The aim of the journal is to provide an international forum for the dissemination of up-to-date
information in the fields of the mathematics and computers, in particular (but not exclusively) as
they apply to the dynamics of systems, their simulation and scientific computation in general.
Published material ranges from short, concise research papers to more general tutorial articles.
Mathematics and Computers in Simulation, published monthly, is the official organ of IMACS,
the International Association for Mathematics and Computers in Simulation (Formerly AICA). This
Association, founded in 1955 and legally incorporated in 1956 is a member of FIACC (the Five
International Associations Coordinating Committee), together with IFIP, IFAV, IFORS and IMEKO.
Topics covered by the journal include mathematical tools in:
•The foundations of systems modelling
•Numerical analysis and the development of algorithms for simulation
They also include considerations about computer hardware for simulation and about special software
and compilers.
The journal also publishes articles concerned with specific applications of modelling and simulation
in science and engineering, with relevant applied mathematics, the general philosophy of systems
simulation, and their impact on disciplinary and interdisciplinary research.
The journal includes a Book Review section -- and a "News on IMACS" section that contains a Calendar
of future Conferences/Events and other information about the Association.

AUDIENCE
.

Simulation Specialists, Applied Mathematicians, Statisticians, Systems Analysts

IMPACT FACTOR
.

2021: 3.601 © Clarivate Analytics Journal Citation Reports 2022
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ABSTRACTING AND INDEXING
.

ACM Computing Reviews
Web of Science
COMPENDEX
INSPEC
Mathematical Reviews
Zentralblatt MATH
CompuScience
Research Alert
Current Contents
Current Contents - Engineering, Computing & Technology
CAD/CAM Abstracts
Cambridge Scientific Abstracts
Computer Abstracts
Statistical Theory and Method Abstracts
Scopus
Web of Science
Science Citation Index

EDITORIAL BOARD
.

Editors-in-Chief
Laura Gardini, University of Urbino School of Economics, I-61029, Urbino, Italy
Rosa Maria Spitaleri, Mauro Picone Institute of Applied Mathematics National Research Council, 19 Via dei
Taurini, 00185, Roma, Italy
Founding Editor and Editor Emeritus
Robert Vichnevetsky
Robert Beauwens†
Senior Editors
Rémi Abgrall, University of Zurich, 8006, Zurich, Switzerland

Numerical schemes for hyperbolic problems; Multiphase flows; Interface problems; Hamilton Jacobi;
Unstructured meshes; High order schemes
Jinde Cao, Southeast University School of Mathematics, 210096, Nanjing, China

Fields of specialization - Collective Intelligence,

Dynamic Systems,

Neural networks

Erik Mosekilde, Technical University of Denmark, Department of Physics, Building 309, Room 126, 2800, Kgs
Lyngby, Denmark

Dynamical systems

André Preumont, University of Brussels - ULB, rue des Pr. Jeener et Brachet, 12, 1050, Bruxelles, Belgium

Mechanical Systems - Robotics

Karl Sabelfeld, Institute of Computational Mathematics and Mathematical Geophysics of the Siberian Branch of
the Russian Academy of Sciences, 630090, Novosibirsk, Russian Federation

Monte Carlo Methods

Thiab Taha, University of Georgia, Department of Computer Science, 415 GSRC, 30602-7404, Athens, Georgia,
United States of America

Nonlinear Systems and Wave Propagation
Editors

Vassil Alexandrov, Hartree Centre, Warrington, United Kingdom
Larisa Beilina, Chalmers tekniska hogskola och Goteborgs universitet Matematiska Vetenskaper, Göteborg,
Sweden

PDE, Inverse and Ill-posed Problems

Ramon Blasco-Gimenez, Universitat Politecnica de Valencia, Valencia, Spain
Gennady Bocharov, Rossijskaa akademia nauk, Moskva, Russian Federation
Massimiliano Caporin, Universita degli Studi di Padova, Padova, Italy

Financial Time Series, Financial Econometrics, Risk Management, Systemic Risk, High frequency
data, Empirical Finance, Energy Finance
Tomás Caraballo, Universidad de Sevilla, Sevilla, Spain

Stochastic differential equations, Stochastic partial differential equations, PDE, ODE, Systems
with delay, Epidemic models, Integro-differential equations, Schrodinger equations, Multivalued
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dynamical systems, Non-autonomous differential equations, dynamical systems perturbed by
random terms, functional differential equations (deterministic and stochastic).
Paul Castillo, Universidad de Puerto Rico, Mayaguez, PR, United States of America
Felix Chan, Curtin University, Perth, Western Australia, Australia
Alina Chertock, North Carolina State University, Raleigh, North Carolina, United States of America
Christina Christara, University of Toronto Department of Computer Science, Toronto, Ontario, Canada
Eric Tsz Shun Chung, Chinese University of Hong Kong Department of Mathematics, Hong Kong, Hong Kong

Discontinuous Galerkin methods, Multiscale methods, adaptive multiscale model reduction,
numerical homogenization, computational wave propagation, flow and transport in heterogeneous
media
Pietro Marco Congedo, Inria, Le Chesnay, France
João Miguel Costa Sousa, Universidade de Lisboa, Lisboa, Portugal

Engineering

Erik Cuevas Jimenez, University of Guadalajara, Guadalajara, Mexico

Research topics/areas, Optimization, Metaheuristic methods, Evolutionary Computation, Swarm
Intelligence, Image processing
Ioannis Dassios, University College Dublin School of Electrical and Electronic Engineering, Dublin, Ireland
Ralf Deiterding, University of Southampton, Southampton, United Kingdom
Hengfei Ding, Tianshui Normal University, School of Mathematics and Statistics, Tianshui, China

Finite difference methods, High-order numerical algorithm, Fractional derivatives

Piotr Duda, Politechnika Czestochowska, Czestochowa, Poland
Chia-Ming Fan, National Taiwan Ocean University Department of Harbor and River Engineering, Keelung, Taiwan
István Faragó, Eotvos Lorand Tudomanyegyetem, Budapest, Hungary
Roberto Garrappa, Universita degli Studi di Bari Aldo Moro Dipartimento di Matematica, Bari, Italy

Fractional Differential Equations

Zhaoli Guo, Huazhong University of Science and Technology, Wuhan, Hubei, China
Alan Hegarty, University of Limerick, Limerick, Ireland
Ahmed Hendy, Ural'skij federal'nyj universitet imeni pervogo Prezidenta Rossii B N El'cina, Ekaterinburg,
Russian Federation

Numerical Analysis

Jaroslav Hron, Univerzita Karlova, Praha, Czechia
Anthony Jakeman, Australian National University, Canberra, Australia
Laurent Jay, The University of Iowa, Iowa City, Iowa, United States of America
Tapan Kar, Indian Institute of Engineering Science and Technology (IIEST),, Department of Mathematics,
Kolkata, West Bengal, India

Dynamical systems, Population dynamics, Stability and bifurcation theory, Mathematical modelling
of eco-epidemiological problems, Modelling and control of infectious diseases, Sustainable use of
ecosystem services, Conservation of aquatic ecosystems, Food chain, Theoretical studies on ecology,
Pest Control, Impact of invasive species on the sustainable utilization of native species
Eva Kaslik, Universitatea de Vest din Timisoara, Timişoara, Romania

Mathematical modeling, Dynamical systems, Delay differential equations, Fractional calculus
Johannes Kraus, Universitat Duisburg-Essen Fakultat fur Mathematik, Duisburg, Germany

Finite Element Methods, Subspace Correction Methods, Deep Neural Networks
Pierre Kunsch, Vrije Universiteit Brussel, Brussel, Belgium

and Universite Libre de Bruxelles (ULB) SMG/CODE Dpt. BE-1050 Brussels, Belgium
Elisabeth Larsson, Uppsala Universitet, Uppsala, Sweden

Radial basis function approximation, Application performance, Computational finance, Biomechanics
Marco Lauricella, Istituto per le Applicazioni del Calcolo Mauro Picone Consiglio Nazionale delle Ricerche, Roma,
Italy

Computational Fluid Dynamics, Interfacial Flows, Atomistic Modelling, Condensed Matter

Christian Lécot, Laboratoire de Mathematiques, Le Bourget-du-Lac, France
Antoine Lejay, Institut de Mathematiques Elie Cartan, Vandoeuvre Les Nancy, France
Changpin Li, Shanghai University, Shanghai, China
Konstantin Lipnikov, Los Alamos National Laboratory, Los Alamos, New Mexico, United States of America
Jean M-S Lubuma, University of Pretoria, Pretoria, South Africa
Pierre Magal, Institut de Mathematiques de Bordeaux, Talence, France
Stanislav Makhanov, Thammasat University, Sirindhorn International Institute of Technology, Khlong Nueng,
Thailand

Medical Image Processing, CAD/CAM

Agnieszka B. Malinowska, Bialystok University of Technology, Bialystok, Poland

Calculus of variations, optimal control, optimization, fractional calculus, time scales, integral
equations, ODE, systems with delay, models in the social sciences
Daniela Mansutti, Istituto per le Applicazioni del Calcolo Mauro Picone Consiglio Nazionale delle Ricerche, Roma,
Italy
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Mathematical models and numerical methods for problem solving in fluid dynamics, Material
science, Cultural heritage, Planetology and environmental sciences, Navier-Stokes equations, Nonnewtonian fluids, Liquid/solid phase transition, Plankton ecosystem, Aqueous solutions with ionic
chemical species, Computational glaciology, Moving boundaries, FD methods, Collocation methods
Gianmarco Manzini, Istituto di Matematica Applicata e Tecnologie Informatiche Enrico Magenes Consiglio
Nazionale delle Ricerche, Pavia, Italy
Eric Monmasson, Cergy-Pontoise University, Cergy Pontoise, France
Mauro Perego, Sandia National Laboratories, Albuquerque, New Mexico, United States of America
Fabio Pinna, Von Karman Institute for Fluid Dynamics Aeronautics and Aerospace Department, Rhode-SaintGenèse, Belgium
Francesca Pitolli, University of Rome La Sapienza, Roma, Italy

Approximation theory, Splines, Refinable functions and wavelets, Numerical methods for fractional
differential problems, Numerical inverse problems
Peregrina Quintela Estévez, Universidade de Santiago de Compostela, Santiago de Compostela, Spain

Mathematical modeling, mathematical analysis and numerical simulation of physics, engineering
and applied sciences models.
Higinio Ramos, UNIV.SALAMANCA, Salamanca, Spain

Numerical solution of differential equations,
Numerical analysis, Integro-differential equations,
Fractional ODE, Applied Mathematics (Computer Science, Physics and Astronomy, Engineering,
Chemistry, Social Sciences, Decision Sciences, Earth and Planetary Sciences, Agricultural and
Biological Sciences, Business, Management and Accounting, Chemical Engineering)
Eugenio Roanes-Lozano, UNIV.COMPLUTENSE MADRID-ESC.MED.LEGAL Y FORENSE, Madrid, Spain
Benoît Robyns, Hautes Etudes d'Ingenieur, Lille, France
Christian Rohde, University of Stuttgart, Institute of Applied Analysis and Numerical Simulation, Stuttgart,
Germany
Tomas Sauer, Universitat Passau, Passau, Germany
Joachim Schöberl, Technische Universitat Wien, Wien, Austria

High order finite elements, mixed finite elements, preconditioning, Maxwell equations.

Bernd Simeon, Technische Universitat Kaiserslautern, Kaiserslautern, Germany
Ivanka M. Stamova, The University of Texas at San Antonio, San Antonio, Texas, United States of America

Dynamical systems, Differential Equations, PDE, Systems Theory, Neural Networks, Systems and
Control, Nonlinear Analysis, Applied Mathematics, Fractional Calculus, Applications in Biology
Iryna Sushko, Nacional'na akademia nauk Ukraini Viddilenna matematiki, Kyiv, Ukraine
Andrea Tosin, Politecnico di Torino, Torino, Italy
Fabio Tramontana, Universita Cattolica del Sacro Cuore, Milano, Italy
Andrea Tura, Istituto di Neuroscienze Consiglio Nazionale delle Ricerche Sede di Padova, Padova, Italy
Michèle Vanmaele, Universiteit Gent, Gent, Belgium
Carlos Vazquez Cendon, Universidade da Coruna, A Coruña, Spain
Ezio Venturino, Universita degli Studi di Torino Dipartimento di Matematica Giuseppe Peano, Torino, Italy
Fanhai Zeng, Shandong University, Jinan, China

numerical methods for fractional differential equations, spectral methods

Chengjian Zhang, Huazhong University of Science and Technology School of Mathematics and Statistics, Wuhan,
China

Numerical methods for ordinary differential equations,
Numerical methods for delay differential
equations, Numerical methods for differential-algebraic equations, Numerical methods for fractional
differential equations, Finite difference methods for partial differential equations.
Jorge Zubelli, Khalifa University of Science and Technology, Abu Dhabi, United Arab Emirates

Applied Mathematics, Quantitative Finance, Inverse Problems
Editorial Board
Jan Giesselmann, TU Darmstadt, Darmstadt, Germany

Numerical Mathematics, Hyperbolic Conservation Laws, Phasefield Models
Alexandre Goldsztejn, Ecole Centrale de Nantes, Nantes, France

Numerical analysis, interval analysis, Continuous constraints, Global optimization, Dynamical
systems, forward and backward error analysis, nonlinear global optimization, robotics and control
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GUIDE FOR AUTHORS
.

INTRODUCTION
The aim of the journal is to provide an international forum for the dissemination of up-to-date
information in the fields of the mathematics and computers, in particular (but not exclusively) as
they apply to the dynamics of systems, their simulation and scientific computation in general. Topics
covered by the journal include mathematical tools in: The foundations of systems modelling
Numerical analysis and the development of algorithms for simulation They also include considerations
about computer hardware for simulation and about special software and compilers. The journal also
publishes articles concerned with specific applications of modelling and simulation in science and
engineering, with relevant applied mathematics, the general philosophy of systems simulation, and
their impact on disciplinary and interdisciplinary research.

Types of paper
Published material ranges from short, concise research papers to more general tutorial articles.

Submission checklist
You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.
Ensure that the following items are present:
One author has been designated as the corresponding author with contact details:
• E-mail address
• Full postal address
All necessary files have been uploaded:
Manuscript:
• Include keywords
• All figures (include relevant captions)
• All tables (including titles, description, footnotes)
• Ensure all figure and table citations in the text match the files provided
• Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)
Supplemental files (where applicable)
Further considerations
• Manuscript has been 'spell checked' and 'grammar checked'
• All references mentioned in the Reference List are cited in the text, and vice versa
• Permission has been obtained for use of copyrighted material from other sources (including the
Internet)
• A competing interests statement is provided, even if the authors have no competing interests to
declare
• Journal policies detailed in this guide have been reviewed
• Referee suggestions and contact details provided, based on journal requirements
For further information, visit our Support Center.

BEFORE YOU BEGIN
Ethics in publishing
Please see our information on Ethics in publishing.

Declaration of interest
All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double anonymized) or
the manuscript file (if single anonymized). If there are no interests to declare then please state this:

AUTHOR INFORMATION PACK 6 Jan 2023
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'Declarations of interest: none'. 2. Detailed disclosures as part of a separate Declaration of Interest
form, which forms part of the journal's official records. It is important for potential interests to be
declared in both places and that the information matches. More information.

Submission declaration and verification
Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyrightholder. To verify compliance, your article may be checked by Crossref Similarity Check and other
originality or duplicate checking software.

Use of inclusive language
Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plural nouns ("clinicians, patients/clients") as default/wherever possible
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer
to personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or
health condition unless they are relevant and valid. When coding terminology is used, we recommend
to avoid offensive or exclusionary terms such as "master", "slave", "blacklist" and "whitelist". We
suggest using alternatives that are more appropriate and (self-) explanatory such as "primary",
"secondary", "blocklist" and "allowlist". These guidelines are meant as a point of reference to help
identify appropriate language but are by no means exhaustive or definitive.

Reporting sex- and gender-based analyses
Reporting guidance
For research involving or pertaining to humans, animals or eukaryotic cells, investigators should
integrate sex and gender-based analyses (SGBA) into their research design according to funder/
sponsor requirements and best practices within a field. Authors should address the sex and/or gender
dimensions of their research in their article. In cases where they cannot, they should discuss this
as a limitation to their research's generalizability. Importantly, authors should explicitly state what
definitions of sex and/or gender they are applying to enhance the precision, rigor and reproducibility
of their research and to avoid ambiguity or conflation of terms and the constructs to which they
refer (see Definitions section below). Authors can refer to the Sex and Gender Equity in Research
(SAGER) guidelines and the SAGER guidelines checklist. These offer systematic approaches to the use
and editorial review of sex and gender information in study design, data analysis, outcome reporting
and research interpretation - however, please note there is no single, universally agreed-upon set of
guidelines for defining sex and gender.
Definitions
Sex generally refers to a set of biological attributes that are associated with physical and physiological
features (e.g., chromosomal genotype, hormonal levels, internal and external anatomy). A binary sex
categorization (male/female) is usually designated at birth ("sex assigned at birth"), most often based
solely on the visible external anatomy of a newborn. Gender generally refers to socially constructed
roles, behaviors, and identities of women, men and gender-diverse people that occur in a historical
and cultural context and may vary across societies and over time. Gender influences how people view
themselves and each other, how they behave and interact and how power is distributed in society. Sex
and gender are often incorrectly portrayed as binary (female/male or woman/man) and unchanging
whereas these constructs actually exist along a spectrum and include additional sex categorizations
and gender identities such as people who are intersex/have differences of sex development (DSD) or
identify as non-binary. Moreover, the terms "sex" and "gender" can be ambiguous—thus it is important
for authors to define the manner in which they are used. In addition to this definition guidance and
the SAGER guidelines, the resources on this page offer further insight around sex and gender in
research studies.
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Changes to authorship
Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.
Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Copyright
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.
Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.
For gold open access articles: Upon acceptance of an article, authors will be asked to complete a
'License Agreement' (more information). Permitted third party reuse of gold open access articles is
determined by the author's choice of user license.
Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.
Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source
You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement, it is recommended
to state this.

Open access
Please visit our Open Access page for more information.
Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Submission
Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Additional information
There are no page charges.
AUTHOR INFORMATION PACK 6 Jan 2023
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PREPARATION
Queries
For questions about the editorial process (including the status of manuscripts under review) or for
technical support on submissions, please visit our Support Center.
Use of word processing software
It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.
LaTeX
You
are
recommended
to
use
the
Elsevier
article
class
elsarticle.cls
http://www.ctan.org/tex-archive/macros/latex/contrib/elsarticle. to prepare your manuscript and
BibTeX http://www.bibtex.org to generate your bibliography. For detailed submission instructions,
templates and other information on LaTeX, see https://www.elsevier.com/latex Please use model1bnum-names.bst as bibliographic style.

Essential title page information
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lowercase superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights
Highlights are optional yet highly encouraged for this journal, as they increase the discoverability of
your article via search engines. They consist of a short collection of bullet points that capture the
novel results of your research as well as new methods that were used during the study (if any). Please
have a look at the examples here: example Highlights.
Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).
Abstract
A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. An abstract must be accessible to all readers of the
journal without need to consult the literature. For this reason, reference citations should be avoided.
Also, non-standard or uncommon abbreviations should be avoided, but if essential they must be
defined at their first mention in the abstract itself.
AUTHOR INFORMATION PACK 6 Jan 2023
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Keywords
Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.
Abbreviations
Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.
Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).
Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:
Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].
It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.
If no funding has been provided for the research, it is recommended to include the following sentence:
This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.
Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.
Math formulae
Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers of e are often
more conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).
Footnotes
Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.
Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Embed the used fonts if the application provides that option.
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Provide captions to illustrations separately.
• Size the illustrations close to the desired dimensions of the published version.
• Submit each illustration as a separate file.
• Ensure that color images are accessible to all, including those with impaired color vision.
A detailed guide on electronic artwork is available.
AUTHOR INFORMATION PACK 6 Jan 2023
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You are urged to visit this site; some excerpts from the detailed information are given here.
Formats
If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.
Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):
EPS (or PDF): Vector drawings, embed all used fonts.
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.
Please do not:
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;
• Supply files that are too low in resolution;
• Submit graphics that are disproportionately large for the content.
Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.
Figure captions
Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables
Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References
Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.
Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.
Data references
This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.
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Preprint references
Where a preprint has subsequently become available as a peer-reviewed publication, the formal
publication should be used as the reference. If there are preprints that are central to your work or that
cover crucial developments in the topic, but are not yet formally published, these may be referenced.
Preprints should be clearly marked as such, for example by including the word preprint, or the name
of the preprint server, as part of the reference. The preprint DOI should also be provided.
References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.
Reference Style
Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.
Example: "..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different result ...."
List: Number the references (number in square brackets) in the list sorted alphabetically.
Examples:
Reference to a journal publication:
[1] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of writing a scientific article, J. Sci. Commun.
163 (2000) 51–59.
Reference to a book:
[2] W. Strunk Jr., E.B. White, The Elements of Style, third ed., Macmillan, New York, 1979.
Reference to a chapter in an edited book:
[3] G.R. Mettam, L.B. Adams, in: B.S. Jones, R.Z. Smith (Eds.), Introduction to the Electronic Age,
E-Publishing, Inc. New York, 1994, pp. 281–304.
Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Video
Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Data visualization
Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material
Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.
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Research data
This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.
Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.
Data linking
If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.
There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.
For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.
In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).
Data in Brief
You have the option of converting any or all parts of your supplementary or additional raw data into
a data article published in Data in Brief. A data article is a new kind of article that ensures that your
data are actively reviewed, curated, formatted, indexed, given a DOI and made publicly available
to all upon publication (watch this video describing the benefits of publishing your data in Data in
Brief). You are encouraged to submit your data article for Data in Brief as an additional item directly
alongside the revised version of your manuscript. If your research article is accepted, your data article
will automatically be transferred over to Data in Brief where it will be editorially reviewed, published
open access and linked to your research article on ScienceDirect. Please note an open access fee is
payable for publication in Data in Brief. Full details can be found on the Data in Brief website. Please
use this template to write your Data in Brief data article.
MethodsX
You have the option of converting relevant protocols and methods into one or multiple MethodsX
articles, a new kind of article that describes the details of customized research methods. Many
researchers spend a significant amount of time on developing methods to fit their specific needs or
setting, but often without getting credit for this part of their work. MethodsX, an open access journal,
now publishes this information in order to make it searchable, peer reviewed, citable and reproducible.
Authors are encouraged to submit their MethodsX article as an additional item directly alongside the
revised version of their manuscript. If your research article is accepted, your methods article will
automatically be transferred over to MethodsX where it will be editorially reviewed. Please note an
open access fee is payable for publication in MethodsX. Full details can be found on the MethodsX
website. Please use the methods template or protocol template to prepare your MethodsX article.
Data statement
To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.
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Proofs
One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author (if we do not
have an e-mail address then paper proofs will be sent by post) or a link will be provided in the email so that authors can download the files themselves. To ensure a fast publication process of the
article, we kindly ask authors to provide us with their proof corrections within two days. Elsevier now
provides authors with PDF proofs which can be annotated; for this you will need to download the free
Adobe Reader, version 9 (or higher). Instructions on how to annotate PDF files will accompany the
proofs (also given online). The exact system requirements are given at the Adobe site.
If you do not wish to use the PDF annotations function, you may list the corrections (including replies
to the Query Form) and return them to Elsevier in an e-mail. Please list your corrections quoting line
number. If, for any reason, this is not possible, then mark the corrections and any other comments
(including replies to the Query Form) on a printout of your proof and scan the pages and return via email. Please use this proof only for checking the typesetting, editing, completeness and correctness
of the text, tables and figures. Significant changes to the article as accepted for publication will only
be considered at this stage with permission from the Editor. We will do everything possible to get your
article published quickly and accurately. It is important to ensure that all corrections are sent back
to us in one communication: please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints
The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Author Services. Corresponding authors who have published their article gold open access
do not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES
Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.
You can also check the status of your submitted article or find out when your accepted article will
be published.
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