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DESCRIPTION
.

The aim of the open access Photoacoustics journal (PACS) is to publish original research
and review contributions within the fast-growing field of photoacoustics-optoacousticsthermoacoustics, which exploits acoustical and ultrasonic phenomena excited by electromagnetic
radiation for purposes of detection, visualization, and characterization of a variety of materials and
biological tissues, including living organisms.
Many research directions in photoacoustics, especially biomedical optoacoustic imaging
experience explosive growth in the 21st century. The wealth of investigated topics indicates that
this field has developed a broad range of tools for fundamental and applied research. The enormous
recent progress is greatly supported by the advances in laser technologies, ultrasound detection
approaches, development of inverse theory, and fast reconstruction algorithms. This progress is also
driven by a large number of unmet biological and medical needs that can be addressed by the unique
contrast of molecular absorption available to photoacoustic - optoacoustic - thermoacoustic
methods. These include pre-clinical research and clinical imaging of vasculature, tissue and disease
physiology, drug efficacy, surgery guidance, and therapy monitoring. Correspondingly applications
span the entire range of medical imaging and sensing applications including cancer, vascular
diseases, brain neurophysiology, ophthalmology, and diabetes. Recent technological advances enabled
cell trafficking applications and measurements of a multitude of other biological functions. The
multidisciplinary nature of photoacoustics - optoacoustics - thermoacoustics is also evidenced by the
growing contribution from chemistry and nanotechnology where a variety of novel biodegradable
materials from nanoparticles to organic dyes, to targeted agents, theranostic probes and genetically
expressed markers are being actively developed. Significant enhancement of the signal-to-noise ratio
and tissue contrast in photoacoustic methods has been achieved employing these advanced materials.
While some of the spectroscopic and sensing applications in non-biomedical materials have reached
a mature state, Photoacoustics supports the research community that develops novel industrial
and environmental applications, nondestructive evaluation of materials and new ultrawideband
transducers (piezoelectric, capacitive and optical) for sensitive detection of photoacoustic optoacoustic - thermoacoustic signals.
The list of topics of interest includes (but is not limited to) the following:
Tomography and deep-tissue imaging Mesoscopy, microscopy, and nanoscopy Functional and
molecular imaging and sensing Contrast agents, molecular probes, and nanoparticles Interactions
with cells and tissues Pre-clinical imaging, clinical translation, and clinical applications Multimodality systems involving light and sound Microwave induced ultrasound imaging and sensing Laser
ultrasound methods and applications Physics and modeling of photoacoustic generation, propagation
and detection Signal processing, advanced filtering and artifact removal Image reconstruction
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algorithms including deep learning Computer assisted diagnostics based on artificial intelligence
Ultrawide-band ultrasound detectors, optical detectors of ultrasound Novel lasers and light delivery
technologies for the generation of ultrasound Spectroscopy and analysis of compounds Nondestructive
testing of materials
Keywords: PACS, photoacoustic, optoacoustic, thermoacoustic, laser ultrasound
(supplemental keywords: imaging, sensing, monitoring, evaluation, tomography,
microscopy, theranostics, contrast agents, nanotechnology).

IMPACT FACTOR
.

2019: 5.870 © Clarivate Analytics Journal Citation Reports 2020

ABSTRACTING AND INDEXING
.

INSPEC
Science Citation Index Expanded
Journal Citation Reports - Science Edition
Current Contents - Life Sciences
Current Contents - Engineering, Computing & Technology
Scopus
Directory of Open Access Journals (DOAJ)
PubMed/Medline
PubMed Central

EDITORIAL BOARD
.

Editor-in-Chief
Alexander Oraevsky, TomoWave Laboratories Inc, Houston, Texas, United States

Area of expertise: imaging, sensing, monitoring, tomography, spectroscopy, microscopy, laser (all
associated with biomedical applications)
Section Editors
Ben Cox, University College London (UCL), Medical Physics and Bioengineering, London, United Kingdom

Section: Technological advances in imaging, sensing, monitoring (new methods, techniques,
algorithms, systems and components).
Stanislav Emelianov, Georgia Institute of Technology Ultrasound Imaging and Therapeutics Research
Laboratory, Atlanta, Georgia, United States

Section: Biomedical applications in preclinical research, Including molecular and functional imaging,
Contrast agents (nanoparticles and molecular probes) and Multimodality imaging.
Chulhong Kim, Pohang University of Science and Technology Department of Creative IT Engineering, Pohang,
Korea, Republic of

Section: Microscopy, Mesoscopy, Nanoscopy

Ferdinand Knieling, Erlangen University Hospital Department of Paediatrics and Adolescent Medicine, Erlangen,
Germany

Section: Clinical systems and clinical applications of imaging, sensing and monitoring.

Ivan M. Pelivanov, University of Washington, Department of Bioengineering, Seattle, Washington, United States

Section: Industrial applications of photoacoustic spectroscopy and laser ultrasound sensing, New
methods, Nondestructive evaluation of materials, New transducers for photoacoustics
Founding Editors
Vasilis Ntziachristos, Technical University of Munich, Munchen, Germany
Daniel Razansky, University of Zurich and ETH Zurich, Zurich, Switzerland
Editorial Board

Mark Anastasio, Washington University in St Louis Department of Biomedical Engineering, Saint Louis, Missouri,
United States

Area of expertise: photoacoustic/optoacoustic tomography, tomographic image reconstruction,
inverse problems in imaging, computational image science
Nelson G.C. Astrath, State University of Maringá Department of Physics, MARINGA, Brazil

AUTHOR INFORMATION PACK 26 Sep 2020

www.elsevier.com/locate/pacs

2

Area of expertise: Light-Matter Interaction, Photothermal Lens/Mirror, Photoacoustic spectroscopy,
Radiation Pressure, Theory of photothermal sciences
Bertrand Audoin, University of Bordeaux, Bordeaux, France

Area of expertise: laser-ultrasonics, picosecond ultrasonics, single cell opto-acoustics, single
nanoparticle
Paul Beard, University College London Centre for Medical Image Computing, London, United Kingdom
Muyinatu Lediju Bell, Johns Hopkins University Department of Electrical and Computer Engineering, Baltimore,
Maryland, United States

Area of expertise: Photoacoustic-guided surgery, beamforming, light delivery, robotics, deep learning,
clinical translation
Sarah Bohndiek, University of Cambridge Department of Physics, Cambridge, England, United Kingdom

Area of expertise: Cancer; Hypoxia

Peter Burgholzer, Research Center for Non-Destructive Testing GmbH, Linz, Austria

Area of expertise: Non-destructive evaluation, photoacoustic imaging, laser ultrasonics, inverse
problems, statistical physics
Gerald Diebold, Brown University Department of Chemistry, Providence, Rhode Island, United States

Area of expertise: physics of the photoacoustic effect, chemical generation of sound, ultrasonic
vibration potential, thermal diffusion
Rinat Esenaliev, The University of Texas Medical Branch at Galveston Department of Neuroscience Cell Biology
and Anatomy, Galveston, Texas, United States

Area of expertise: optoacoustic monitoring and sensing, optoacoustic spectroscopy, quantitative
optoacoustic measurements, optoacoustic imaging, multimodal ultrasound and optoacoustic imaging,
optoacoustic instrumentation
Mathias Fink, Langevin Institute, Paris cedex 5, France

Area of expertise: multiwave imaging, elasticity imaging, inverse problems in imaging, time-reversal
in wave physics
Martin Frenz, University of Bern Institute of Applied Physics, Bern, Switzerland

Area of expertise: optoacoustic imaging, multimodal ultrasound and optoacoustic imaging, image
reconstruction algorithm, quantitative medical imaging, nanoparticles, clutter reduction
Christ Glorieux, Laboratory of Acoustics and Thermal Physics Department of Physics and Astronomy KU Leuven,
Leuven, Belgium

Area of expertise: photoacoustic and photothermal phenomena, laser ultrasonics, soft matter physics,
non-destructive testing, thin layers, phase transitions, glass transition, linear and nonlinear acoustics,
all-optical photothermal and photoacoustic methods, high resolution and high bandwidth thermometry
Vitalyi Gusev, Acoustics Laboratory of University of Maine, Le Mans, France

Area of expertise: Laser ultrasonics, nonlinear laser acoustics, picosecond laser acoustics, timedomain Brillouin scattering (TDBS) imaging, physical mechanisms of optoacoustic conversion,
nondestructive testing and evaluation
Song Hu, Washington University in St Louis, Saint Louis, Missouri, United States

Area of expertise: photoacoustic microscopy, optical microscopy, vascular biology, tumor biology,
cardiovascular disease, neurovascular coupling
Miya Ishihara, National Defense Medical College School of Medicine Department of Medical Engineering,
Tokorozawa, Japan

Area of expertise: laser–tissue interaction, photoacoustics for medical application, PVDF film sensor
Michael Kolios, Ryerson University Department of Physics, Toronto, Ontario, Canada

Area of expertise: acoustic and photoacoustic microscopy, ultrasound and photoacoustic tissue
characterization, theranostic agent development for ultrasound and photoacoustics, thermal therapies
and bioheat transfer
Bincheng Li, University of Electronic Science and Technology of China, Chengdu, China

Area of expertise: Photothermal and photoacoustic
characterization, laser spectroscopy, thin films

phenomena

and

methods,

material

Meng-Lin Li, National Tsing Hua University, Hsinchu, Taiwan
Pai-Chi Li, National Taiwan University Department of Electrical Engineering, Taipei, Taiwan

Area of expertise: photoacoustic imaging, biomedical ultrasound, molecular imaging
Chengbo Liu, Shenzhen Institutes of Advanced Technology Chinese Academy of Sciences, Shenzhen, China

Area of expertise: Photoacoustic microscopy, photoacoustic computed tomography, photoacoustic
spectroscopy, clinical application, cancer, brain imaging
Srivalleesha Mallidi, Tufts University, Medford, Massachusetts, United States

Area of expertise: Photoacoustic imaging, LED based photoacoustics, image-guided theranostics,
photoacoustic contrast agents, multi-modal imaging
Srirang Manohar, University of Twente, Multi-Modality Medical Imaging (M31), Enschede, Netherlands

Area of expertise: Photoacoustics, Breast Cancer, Image Guidance

Alexei Maznev, Massachusetts Institute of Technology, Cambridge, Massachusetts, United States
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Area of expertise: Laser ultrasonics, picosecond acoustics, physics of phonons, micro/nanoscale heat
transport, wave propagation phenomena
Matthew O'Donnell, University of Washington Department of Bioengineering, Seattle, Washington, United
States

Area of expertise: photoacoustic imaging, ultrasonic imaging, optoacoustic devices, contrast agents,
biomedical engineering
Malini Olivo, Singapore Bioimaging Consortium, Singapore, Singapore

Area of expertise: photomedicine, nanobiophotonics, optical imaging, bio-sensing
Jose Ordonez-Miranda, CNRS, Institute Pprime, Thermal Nanosciences Team, Poitiers, France

Area of expertise: Photoacoustic and photothermal phenomena, Nanoscale heat transport, Non-linear
heat transport, Phase change materials, Surface electromagnetic waves.
Guenther Paltauf, University of Graz, Graz, Austria

Area of expertise: Photoacoustic imaging, Image reconstruction, Optical detection of ultrasound, Laser
ultrasound, Photoacoustic imaging instrumentation
Manojit Pramanik, Nanyang Technological University, Singapore, Singapore

Area of expertise: Photoacoustic tomography, image reconstruction, contrast agent, low cost
photoacoustic imaging, light-tissue interaction
Mikhail Proskurnin, Lomonosov Moscow State University, Moskva, Russian Federation

Area of expertise: Photothermal-lens spectrometry; thermophysical characterization of materials;
analytical chemistry; microfluidics; IR spectroscopy; multispectral measurements
Amir Rosenthal, Technion Israel Institute of Technology Faculty of Electrical Engineering, Haifa, Israel
Gijs van Soest, Thoraxcenter, Rotterdam, Netherlands

Area of expertise: Optical coherence tomography, intravascular ultrasound, and photo-acoustics
Liang Song, Shenzhen Institutes of Advanced Technology Chinese Academy of Sciences, Shenzhen, China

Area of expertise: photoacoustic microscopy, photoacoustic endoscopy, intravascular photoacoustics,
atherosclerosis imaging, angiogenesis imaging
Tom Stavros, Seno Medical Instruments, San Antonio, Texas, United States

Area of expertise: Ultrasound, Optoacoustics, Breast, Thyroid, and Women’s Imaging
Wiendelt Steenbergen, University of Twente Technical Medical Centre, Enschede, Netherlands

Area of expertise: photoacoustic mammography, breast cancer, quantification, acousto-optics,
rheumatology
Jie Tian, Institute of Automation Chinese Academy of Sciences, Beijing, China

Area of expertise: multimodal optical
reconstruction, photoacoustic devices

molecular

imaging,

photoacoustic

imaging,

image

Lidai Wang, City University of Hong Kong, Kowloon, Hong Kong

Area of expertise: Photoacoustic microscopy, Functional imaging, Molecular imaging, Photoacoustic
tomography, Computational optics
Xueding Wang, University of Michigan Department of Biomedical Engineering, Ann Arbor, Michigan, United
States

Area of expertise: biomedical photoacoustics, optical imaging, light-tissue interactions, medical
ultrasound
Meng Yang, Peking Union Medical College Hospital, Beijing, China

Photoacoustic imaging, Clinical ultrasound imaging, Multimodal imaging, Molecular imaging, nanoscale photoacoustic and ultrasonic contrast agents.
Junjie Yao, Duke University, Durham, North Carolina, United States

Area of expertise: Photoacoustic imaging; Photoacoustic microscopy; Brain imaging; Molecular
imaging; Deep tissue imaging; high-speed imaging
Roger Zemp, University of Alberta Department of Electrical and Computer Engineering, Edmonton, Alberta,
Canada

Area of expertise: photoacoustic imaging, ultrasound imaging, optical-resolution photoacoustic
microscopy, molecular imaging, imaging of gene expression, capacitive micromachined ultrasound
transducers, image analysis and reconstruction algorithms, fiber-laser technology, light transport in
turbid media, nano-scale photoacoustic and ultrasonic contrast agents
Vladimir Zharov, UNIVERSITY OF ARKANSAS FOR MEDICAL SCIENCES, Little Rock, Arkansas, United States

Area of expertise: spectroscopy, microscopy, sensing, photothermics, cytometry, nanomedicine,
theranostics
Qifa Zhou, University of Southern California, Los Angeles, California, United States

Area of expertise: Ultrasound transducer, photoacoustic imaging, Endoscopy, Intravascular
Photoacoustic Imaging
Quing Ching Zhu, Washington University in St Louis Optical and Ultrasound Imaging Laboratory, Saint Louis,
Missouri, United States

Area of expertise: photoacoustic tomography, cancer detection and diagnosis, devices
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Honorary Editor
Sanjiv Sam Gambhir†, Stanford University Department of Radiology, Stanford, California, United States
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GUIDE FOR AUTHORS
.

INTRODUCTION
Types of article
Submissions covering the research areas mentioned under the section "Aims and Scope" are welcome
for publication. Please visit this journal`s Aims and Scope for further information: Photoacoustics
focuses primarily on original research articles, reviews and short communications (letters).
Generally, the length of your review should be about 4-6 printed pages (no limits on references).
Longer manuscripts will also be considered for publication in this journal.
To support fast publication of exciting observations and breakthroughs in the field, Photoacoustics
encourages the submission of short communications/letters. In considering a letter for publication,
particular attention will be given to the originality of the research, the desirability of speedy
publication, the clarity of the presentation and the validity of the conclusions.
To ensure a fast review process these are the letter guidelines: The manuscript submitted for review
shall not exceed 8 pages (including title, abstract, references, figures, tables and figure captions)
limitation to 2,000 words maximum of 5 figures or tables the limit for publication is four printed
pages per article

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
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Ethics in publishing
Please note: Before completing the online submission, authors will have to confirm that
their submission is in conformity with the Elsevier Guidelines for Ethics in Publishing, see
https://www.elsevier.com/publishingethics and https://www.elsevier.com/ethicalguidelines.

Declaration of competing 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 conflicts of interest include
employment, consultancies, stock ownership, honoraria, paid expert testimony, patent applications/
registrations, and grants or other funding. Authors should complete the declaration of competing
interest statement using this template and upload to the submission system at the Attach/Upload Files
step. Note: Please do not convert the .docx template to another file type. Author signatures
are not required. If there are no interests to declare, please choose the first option in the template.
This statement will be published within the article if accepted. More information.
PACS requires full disclosure of all potential conflicts of interest. All sources of funding supporting the
work are to be declared. At the end of the manuscript text (and in the cover letter of the manuscript),
under a subheading "Conflict of Interest statement", all authors must disclose any financial and
personal relationships with other people or organizations that could inappropriately influence (bias)
their work. If there are no conflicts of interest, the authors should state, "The authors declare that
there are no conflicts of interest." Signed copies of the PACS Conflict of Interest policy form are
required upon submission. The Conflict of Interest policy form can be downloaded here. In order to
minimize delays, we strongly advise that the signed copies of these statements are prepared before
you submit your manuscript. The corresponding author is responsible for sharing this document with
all co-authors. Each and every co-author must sign an individual disclosure form. The corresponding
author is responsible for uploading their form and those of their co-authors.

Informed consent and patient details
Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients and
any other individuals in an Elsevier publication. Written consents must be retained by the author and
copies of the consents or evidence that such consents have been obtained must be provided to Elsevier
on request. For more information, please review the Elsevier Policy on the Use of Images or Personal
Information of Patients or other Individuals, https://www.elsevier.com/patient-consent-policy. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Informed consent
Identifying information, including patients' names, initials, or hospital numbers, should not be
published in written descriptions, photographs, and pedigrees unless the information is essential
for scientific purposes and the patient (or parent or guardian) gives written informed consent for
publication. Images of patients or volunteers should not be used unless the information is essential
for scientific purposes and explicit permission has been given as part of the consent. When informed
consent has been obtained it should be indicated in the published article.

Human and animal rights
Studies on humans or animals require local organizational ethics committee approval. When reporting
experiments on human subjects, authors should indicate whether the procedures followed were
in accordance with the ethical standards of the responsible committee on human experimentation
(institutional and national) and with the Helsinki Declaration of 1975, as revised in 2008. If doubt
exists whether the research was conducted in accordance with the Helsinki Declaration, the authors
must explain the rationale for their approach, and demonstrate that the institutional review body
(ethics committee) explicitly approved the doubtful aspects of the study. When reporting experiments
on animals, authors should be asked to indicate whether the institutional and national guide for the
care and use of laboratory animals was followed.

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
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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 originality, your article may be checked by the originality detection service Crossref
Similarity Check.
Preprints
Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

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. These guidelines are meant as a point of reference to
help identify appropriate language but are by no means exhaustive or definitive.

Author contributions
For transparency, we encourage authors to submit an author statement file outlining their individual
contributions to the paper using the relevant CRediT roles: Conceptualization; Data curation;
Formal analysis; Funding acquisition; Investigation; Methodology; Project administration; Resources;
Software; Supervision; Validation; Visualization; Roles/Writing - original draft; Writing - review &
editing. Authorship statements should be formatted with the names of authors first and CRediT role(s)
following. More details and an example

Authorship
All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to
be submitted.

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.

Clinical trial results
In line with the position of the International Committee of Medical Journal Editors, the journal will not
consider results posted in the same clinical trials registry in which primary registration resides to be
prior publication if the results posted are presented in the form of a brief structured (less than 500
words) abstract or table. However, divulging results in other circumstances (e.g., investors' meetings)
is discouraged and may jeopardise consideration of the manuscript. Authors should fully disclose all
posting in registries of results of the same or closely related work.
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Reporting clinical trials
Randomized controlled trials should be presented according to the CONSORT guidelines. At manuscript
submission, authors must provide the CONSORT checklist accompanied by a flow diagram that
illustrates the progress of patients through the trial, including recruitment, enrollment, randomization,
withdrawal and completion, and a detailed description of the randomization procedure. The CONSORT
checklist and template flow diagram are available online.
Registration of clinical trials
Registration in a public trials registry is a condition for publication of clinical trials in this journal
in accordance with International Committee of Medical Journal Editors recommendations. Trials
must register at or before the onset of patient enrolment. The clinical trial registration number
should be included at the end of the abstract of the article. A clinical trial is defined as any
research study that prospectively assigns human participants or groups of humans to one or more
health-related interventions to evaluate the effects of health outcomes. Health-related interventions
include any intervention used to modify a biomedical or health-related outcome (for example drugs,
surgical procedures, devices, behavioural treatments, dietary interventions, and process-of-care
changes). Health outcomes include any biomedical or health-related measures obtained in patients or
participants, including pharmacokinetic measures and adverse events. Purely observational studies
(those in which the assignment of the medical intervention is not at the discretion of the investigator)
will not require registration.
Article transfer service
This journal is part of our Article Transfer Service. This means that if the Editor feels your article is
more suitable in one of our other participating journals, then you may be asked to consider transferring
the article to one of those. If you agree, your article will be transferred automatically on your behalf
with no need to reformat. Please note that your article will be reviewed again by the new journal.
More information.

Copyright
Upon acceptance of an article, authors will be asked to complete an 'Exclusive License Agreement' (see
more information on this). Permitted third party reuse of 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 then this should
be stated.

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.

Informed consent and patient details
Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
but copies should not be provided to the journal. Only if specifically requested by the journal in
exceptional circumstances (for example if a legal issue arises) the author must provide copies of the
consents or evidence that such consents have been obtained. For more information, please review the
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Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

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.
Submit your article
Please submit your article via https://www.editorialmanager.com/pacs/default.aspx.
During submission you will choose one of the journal sections: Technological advances in methods,
techniques, algorithms, systems and components Biomedical applications in preclinical research,
molecular & functional imaging, contrast agents Microscopy, mesoscopy, nanoscopy Clinical systems
and clinical applications of imaging, sensing and monitoring Industrial, NDE, environmental
applications of photoacoustics / laser ultrasound, new transducers
Referees
Please submit the names and institutional e-mail addresses of several potential referees. For more
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the
suggested reviewers are used.

PREPARATION
Peer review
This journal operates a single blind review process. All contributions are typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.
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 to prepare your manuscript and
BibTeX to generate your bibliography.
Our LaTeX site has detailed submission instructions, templates and other information.

Article structure
Subdivision - numbered sections
Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.
Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.
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Material and methods
Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.
Theory/calculation
A Theory section should extend, not repeat, the background to the article already dealt with in the
Introduction and lay the foundation for further work. In contrast, a Calculation section represents a
practical development from a theoretical basis.
Results
Results should be clear and concise.
Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.
Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.
Appendices
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.
Vitae
Authors are asked to provide a short bibliographic note for each author of approximately 100
words and no longer than 120 words, accompanied by a passport-style photograph. These will be
reproduced at the end of the article.

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).
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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. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.
Graphical abstract
Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 ×
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.
Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.
Keywords
Immediately after the abstract, provide a maximum of 7 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, please 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).
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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.

Artwork
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.
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.
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.
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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.
Reference management software
Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.
Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:
http://open.mendeley.com/use-citation-style/photoacoustics
When preparing your manuscript, you will then be able to select this style using the Mendeley plugins for Microsoft Word or LibreOffice.
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 (numbers in square brackets) in the list in the order in which they appear
in the text.
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 (2010) 51–59. https://doi.org/10.1016/j.Sc.2010.00372.
Reference to a journal publication with an article number:
[2] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, 2018. The art of writing a scientific article. Heliyon.
19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.
Reference to a book:
[3] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000.
Reference to a chapter in an edited book:
[4] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: B.S. Jones, R.Z.
Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 2009, pp. 281–304.
Reference to a website:
[5] Cancer Research UK, Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/, 2003 (accessed 13 March 2003).
Reference to a dataset:
[dataset] [6] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1, 2015. https://doi.org/10.17632/
xwj98nb39r.1.
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
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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.

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).
Mendeley Data
This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.
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For more information, visit the Mendeley Data for journals page.
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.

AFTER ACCEPTANCE
Online proof correction
To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Corresponding authors will receive an e-mail with a link to our online
proofing system, allowing annotation and correction of proofs online. The environment is similar to
MS Word: in addition to editing text, you can also comment on figures/tables and answer questions
from the Copy Editor. Web-based proofing provides a faster and less error-prone process by allowing
you to directly type your corrections, eliminating the potential introduction of errors.
If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.
We will do everything possible to get your article published quickly and accurately. 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. 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 be notified and receive a link to the published version of the open
access article on ScienceDirect. This link is in the form of an article DOI link which can be shared via
email and social networks. 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.

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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