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2. Topics in scientific 2. Topics in scientific 
written communicationwritten communication

Parts heavily based on:Parts heavily based on:

““Advice on writing a scientific paperAdvice on writing a scientific paper”” by C. by C. SterkenSterken, 2006,, 2006,
In Astrophysics of Variable stars, ASP Conf. Series v.349, Eds. In Astrophysics of Variable stars, ASP Conf. Series v.349, Eds. 

SterkenSterken & & AertsAerts
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Histogram of ADS referee papers
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Goal of lectureGoal of lecture

Inform you on  Inform you on  
–– The specifics of the written communicationThe specifics of the written communication
–– How a paper is structuredHow a paper is structured
–– How the refereeing process worksHow the refereeing process works
–– What are citations and impact factorsWhat are citations and impact factors
–– How you can improveHow you can improve
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Scientific written 
communication

Written 
communication Research paper Editorial process

Why publish?

Types of papers

Structure 
of the paper

Bibliometry

Increasing the 
impact

Of your paper



55

Written versus oral communicationWritten versus oral communication

Written informationWritten information
–– Has no body languageHas no body language
–– Can be misunderstood and cited out of Can be misunderstood and cited out of 

contextcontext
–– Allows high level of detailAllows high level of detail
–– Has long delivery timescales Has long delivery timescales --> last forever> last forever
–– Is read aloneIs read alone
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Why do scientists publish?Why do scientists publish?

Report new results and get creditReport new results and get credit
Cover meeting travel costsCover meeting travel costs
To get a job, promotion or grantTo get a job, promotion or grant
Achieve social climbing by being visible on Achieve social climbing by being visible on 
ADSADS
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Types of scientific Types of scientific ““paperspapers””
Research paper in a refereed journalResearch paper in a refereed journal
LetterLetter
Information bulletins and telegramsInformation bulletins and telegrams
Review paperReview paper
Instrument/software manualsInstrument/software manuals
Invited talkInvited talk, contributed paper or poster in a , contributed paper or poster in a 
conferenceconference
Grant or telescope/computer time applicationGrant or telescope/computer time application
Other papersOther papers
–– Ticket, Salami & Karaoke paperTicket, Salami & Karaoke paper
–– Hoax paperHoax paper
–– Outreach paperOutreach paper
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Research paperResearch paper

Writing a paper is a processWriting a paper is a process
Start drafting your paper while work is in Start drafting your paper while work is in 
progress progress 

Requirements of a good paperRequirements of a good paper
–– Good scienceGood science
–– ClearClear
–– AccurateAccurate
–– ConciseConcise
–– Good logical structureGood logical structure
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Structure of a research paperStructure of a research paper
Title and running titleTitle and running title
–– Brief and attractive, no abbreviationsBrief and attractive, no abbreviations

AuthorsAuthors
–– Order should be a progression of delivered effort/laborOrder should be a progression of delivered effort/labor
–– First author is responsible for the work/wrote most of the paperFirst author is responsible for the work/wrote most of the paper
–– Beware of gratuitous coBeware of gratuitous co--authorsauthors
–– Typos in coTypos in co--authors namesauthors names

AbstractAbstract
–– Why, how and whatWhy, how and what
–– Impact is >50x higher than paper (ads friendly)Impact is >50x higher than paper (ads friendly)
–– No reference to the paper structureNo reference to the paper structure

IntroductionIntroduction
–– Statement of the problem and outline of the workStatement of the problem and outline of the work
–– Careful citationCareful citation
–– Recycle your telescope proposal hereRecycle your telescope proposal here
–– One of the last parts to be writtenOne of the last parts to be written
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Structure of a research paperStructure of a research paper

Methods/observations/computations/theoryMethods/observations/computations/theory
–– One of the first parts to be writtenOne of the first parts to be written

ResultsResults
–– Use minimum interpretation of the data at this stageUse minimum interpretation of the data at this stage
–– One of the first parts to be writtenOne of the first parts to be written

Analysis/discussionAnalysis/discussion
–– Interpretation/analysis goes hereInterpretation/analysis goes here
–– Always compare to previous workAlways compare to previous work
–– Present limitations of workPresent limitations of work
–– Translate the accuracy of your data into the physical Translate the accuracy of your data into the physical 

domaindomain
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Structure of a research paperStructure of a research paper

ConclusionsConclusions
–– Recap problemRecap problem
–– Summarize your conclusions Summarize your conclusions 

Acknowledgments and dedicationsAcknowledgments and dedications
–– Always give credit and acknowledge the help of Always give credit and acknowledge the help of 

othersothers
–– DonDon’’t forget your grant referencet forget your grant reference
–– Use common senseUse common sense
–– Dedications are rarely used in research papersDedications are rarely used in research papers

References and citationsReferences and citations
Postscript and appendixPostscript and appendix
–– Use appendix to ease reading of paperUse appendix to ease reading of paper
–– Use postscript to add Use postscript to add ““in pressin press”” short commentsshort comments
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The editorial processThe editorial process

First author Scientific Editor

First authorFirst author
–– Verifies that all collaborators agree on publishing the paperVerifies that all collaborators agree on publishing the paper
–– Makes sure a colleague reads the paperMakes sure a colleague reads the paper
–– Submits PDF to the scientific editor (can use sound arguments Submits PDF to the scientific editor (can use sound arguments 

to avoid certain referees)to avoid certain referees)
Scientific EditorScientific Editor
–– Preliminary filterPreliminary filter
–– Check if the paper is not a duplication (Check if the paper is not a duplication (©©))
–– Sends paper to referee (typically use ADS to find referee)Sends paper to referee (typically use ADS to find referee)

GoalsGoals
–– Save time to the community by certifying and rationalizing Save time to the community by certifying and rationalizing 

written communicationwritten communication
–– Help the authorHelp the author
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The editorial process: refereeThe editorial process: referee
First author Scientific Editor

Judges scientific interest and originalityJudges scientific interest and originality
Sends a report to Scientific Editor (including confidential Sends a report to Scientific Editor (including confidential 
remarks)remarks)
–– Scientific content: Acceptable?Scientific content: Acceptable?
–– Style and language: wellStyle and language: well--written, written, conciseconcise, self, self--contained, contained, 

language editinglanguage editing
–– Why should this paper be published?Why should this paper be published?
–– Are the assumptions spelled out clearly?Are the assumptions spelled out clearly?
–– Are the methods fully described?Are the methods fully described?
–– Are the new results adequately emphasized?Are the new results adequately emphasized?
–– Are all the figures and tables necessary and properly laid out?Are all the figures and tables necessary and properly laid out?
–– Which material (sections, tables, figures) should be published iWhich material (sections, tables, figures) should be published in n 

electronic form only?electronic form only?
–– Is the designation of objects according to IAU rules?Is the designation of objects according to IAU rules?

Referee
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The editorial processThe editorial process
First author Scientific Editor

Scientific EditorScientific Editor
–– Forwards nonForwards non--confidential report to first author confidential report to first author 
–– If rejected finds second refereeIf rejected finds second referee

First authorFirst author
–– Makes sure he understands the referee commentsMakes sure he understands the referee comments
–– Forwards the comments to the coForwards the comments to the co--authorsauthors
–– DoesnDoesn’’t contact the referee if he has disclosed his namet contact the referee if he has disclosed his name
–– Answers in a positive way to the refereeAnswers in a positive way to the referee
–– Submits corrected version to Scientific EditorSubmits corrected version to Scientific Editor

Scientific EditorScientific Editor
–– Accepts paper, or further interaction with refereeAccepts paper, or further interaction with referee

First authorFirst author
–– Sends source of paper to editorial officeSends source of paper to editorial office

Referee
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The editorial processThe editorial process
First author Scientific Editor

Scientific EditorScientific Editor
–– Paper is proofread (?)Paper is proofread (?)
–– Forwards source to publisher Forwards source to publisher 

PublisherPublisher
–– Paper is typeset corrected, compiledPaper is typeset corrected, compiled
–– Issue is generated by merging all manuscripts in a masterIssue is generated by merging all manuscripts in a master
–– Indexes are build Indexes are build –– no more corrections implying page changes no more corrections implying page changes 

are possible.are possible.
–– PDF proofs are generated (you can/should interact here)PDF proofs are generated (you can/should interact here)
–– Final paper publishedFinal paper published

Publisher
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The editorial process: timescaleThe editorial process: timescale

Scientific EditorScientific Editor
–– ~3 months (A&A)~3 months (A&A)

Publisher Publisher 
–– ~>3 months (A&A)~>3 months (A&A)
–– You donYou don’’t caret care

days

A&A 2005 Editors report

Time at scientific editor for papers
accepted in 2005
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Common mistakes: (low level)Common mistakes: (low level)

Publisher instructions are not read and followedPublisher instructions are not read and followed
Margins (titles, figures, tables) are not respectedMargins (titles, figures, tables) are not respected
Non standard fonts in Non standard fonts in epseps filesfiles
Figures with too thin linesFigures with too thin lines
Bitmaps with too low resolutionBitmaps with too low resolution
Macros inside the manuscriptMacros inside the manuscript
Confusion between Confusion between epseps and and psps
Exceeding page limits (conference papers)Exceeding page limits (conference papers)
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CopyrightCopyright

Use your common senseUse your common sense
You can publish You can publish ““partsparts”” of a conference of a conference 
proceedings in a paper (and viceproceedings in a paper (and vice--versa)versa)
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BibliometryBibliometry
Main journalsMain journals
–– ApAp. J., MNRAS, AJ, A&A. J., MNRAS, AJ, A&A
–– 57% of all ISI 2004 astronomy papers57% of all ISI 2004 astronomy papers
–– 78% of all ISI 2004 astronomy citations78% of all ISI 2004 astronomy citations

CitationsCitations
–– Number of times a paper appears in the bibliography Number of times a paper appears in the bibliography 

of a paper from a (certified) journalof a paper from a (certified) journal

Impact factorImpact factor
–– average number of times articles from the journal average number of times articles from the journal 

published in the past two years that have been cited published in the past two years that have been cited 
in the corresponding yearin the corresponding year
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BibliometryBibliometry
Citation/Impact factors vary widely from (sub) discipline Citation/Impact factors vary widely from (sub) discipline 
to (sub) disciplineto (sub) discipline
–– Do not overuse them to access the scientific quality of your Do not overuse them to access the scientific quality of your 

paperpaper

A&A 2005 Editors report
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BibliometryBibliometry
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BibliometryBibliometry
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BibliometryBibliometry: the big 4: the big 4
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Increasing the impact of your Increasing the impact of your 
paper in a growing fieldpaper in a growing field

Good scienceGood science
Well written and published in a main journalWell written and published in a main journal
PublicityPublicity
–– AstroAstro--ph (>2x),ph (>2x), newsletters, ADS friendly newsletters, ADS friendly 

((abstract+referencesabstract+references))
–– Workshops/conferences/talksWorkshops/conferences/talks
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The HThe H--indexindex
Suggested in 2005 by Jorge E. Hirsch, also called Hirsch Suggested in 2005 by Jorge E. Hirsch, also called Hirsch 
index or Hirsch numberindex or Hirsch number
hh of his of his NpNp papers have at least papers have at least hh citations eachcitations each
–– the other the other ((NpNp -- h)h) papers have at most papers have at most hh citations eachcitations each

Advantage: measure simultaneously the quality and Advantage: measure simultaneously the quality and 
sustainability of scientific outputsustainability of scientific output
Disadvantage: scientists with a short career are at an Disadvantage: scientists with a short career are at an 
inherent disadvantageinherent disadvantage
Some numbersSome numbers
–– John Ellis: h = 101John Ellis: h = 101
–– Steven Weinberg: h = 88Steven Weinberg: h = 88
–– Richard Feynman: h = 32Richard Feynman: h = 32
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How to improveHow to improve
Read papers, Read a lot of papers, Read lots of papers every monRead papers, Read a lot of papers, Read lots of papers every monthth

Read a few articles/booksRead a few articles/books
–– Advice on writing a scientific paper, Advice on writing a scientific paper, by C. by C. SterkenSterken, 2006, In , 2006, In 

Astrophysics of Variable stars, ASP Conf. Series v.349, Eds. Astrophysics of Variable stars, ASP Conf. Series v.349, Eds. SterkenSterken & & 
AertsAerts

–– The Science of Scientific WritingThe Science of Scientific Writing, 1990, , 1990, GopanGopan & Swan, American & Swan, American 
Scientist.Scientist.

–– Scientific Papers and PresentationsScientific Papers and Presentations, by Martha Davis, 2004, 2nd ed. , by Martha Davis, 2004, 2nd ed. 

–– Editorship and peerEditorship and peer--review at A&Areview at A&A, by Claude , by Claude BertoutBertout & Peter & Peter 
Schneider, 2004, A&A, 420, E1 Schneider, 2004, A&A, 420, E1 

–– Instructions for authors of main journalsInstructions for authors of main journals

–– The Rise and Citation Impact of The Rise and Citation Impact of astroastro--ph in Major Journalsph in Major Journals, by T. , by T. 
Metcalfe, 2005, arXiv:astroMetcalfe, 2005, arXiv:astro--ph/0503519ph/0503519

–– Not so deepNot so deep--impactimpact, 2005, Editorial, Nature, 435, 1003, 2005, Editorial, Nature, 435, 1003
–– hh--indexindex http://http://en.wikipedia.org/wiki/Hirsch_numberen.wikipedia.org/wiki/Hirsch_number

Ask the opinion of someone you respect on your final draftAsk the opinion of someone you respect on your final draft
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Thank you!Thank you!


