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Types of Science Articles



Journal articles

e Peer-reviewed
 (Contain validated science results

* Used as primary reference
material for other science results

* May only be fully accessible with
a subscription (through a
university, for example)

"

2

Free—free and H42a emission from the dusty starburst within NGC 4945
as observed by ALMA

G. J. Bendo,'
and A. Karim

* C. Henkel,

‘M. ). D'Cruze

C. Dickinson,' G. A. Fuller




Conference
proceedings

Investigations of dust heating in M81, MS83
and NGC 2403 with Herschel and Spitzer

 Summaries of results presented
at a conference

Goorge J. Bendo' and the Herschel-SPIRE Local Galaxies
( s

Cuarnnteod Time Progr

* Not always reviewed before
publication

* Usually include results that later
appear in a journal




Preprints

l'ests of star formation metrics in the low metallicity galaxy

* Pre-publiShed VerSionS Of papers NGC 5253 using ALMA observations of H30q line emission

G. J. Bendo"*, R. E. Miura’, D. Espada®, K. Nakanishi"*, R. J. Beswick’,

* Usually fall into one of three
categories:

* Papers that have been
accepted for publication but
not yet published

* Papers that have been
submitted for publication but
not yet reviewed

« Papers that people are not
going to try to submit

* Freely accessible




Press releases

* Articles written for distribution
to newspapers

* Not necessarily based on
published science

* Usually not peer-reviewed




Popular science
articles

Ple Edt Yew Hgtory Bookmarks Jools Hep
x 4
SK I :

* Articles written for magazines for ~ |SZREE0RE

the general public (e.g.
Astronomy, Sky & Telescope) PR

E Download Your Stargazing
°°k *  eBook from Sky &

Stggnzmg Getting Started Telescope!

* Not necessarily peer-reviewed

* Usually uncontroversial science




Technical papers

]

* Usually include support
information for observatories or
software

HERSCHEL 5avarons

HERSCHEL EXPLANATORY SUPPLEMENT VOLUME IV

* Usually reviewed by other people
in the project but not peer-
reviewed

* Freely accessible

THE SPECTRAL AND PHOTOMETRIC IMAGING
RECEIVER (SPIRE) HANDBOOK

SPIRE

HERSCHEL-DOCA79K, versiom X1, February 8, 2017




Professional Astronomy
Journals



Primary astronomy journals

Astronomical Journal
Astronomy & Astrophysics
Astrophysical Journal

Monthly Notices of the Royal Astronomical Society



Astronomical
Journal

A
iopscience.iop.org/journal/1538-3881

* The oldest American astronomy
journal

* Associated with the American
Astronomical Society (AAS)

e Charges for publishing

* Articles can be made open access
for an additional charge




Astronomy &
Astrophysics

A&A
www.aanda.org

* Europe’s main astronomy journal

* Free to publish for people in the
UK (except for excessively long

papers)

» Articles become open access one
year after publication

Stronomy
strophysics




Astrophysical
Journal

Ap]
iopscience.iop.org/journal/0004-637X

* The most highly cited main
astronomy journal

* Associated with the American
Astronomical Society (AAS)

e Charges for publishing

* Articles can be made open access
for an additional charge




Monthly Notices of
the Royal
Astronomical Society

MNRAS
academic.oup.com/mnras

* The main astronomy journal for
the United Kingdom

» Associated with the Royal
Astronomical Society (RAS)

e Charges for publishing colour
figures in the print version

 Articles can be made open access
for an additional charge




Other astronomy-related journals

(not a complete list)

* Annual Review of Astronomy & Astrophysics (ARA&A) - A good source
for overview information on research topics

* Icarus - A journal oriented towards planetary astronomy

* Nature - A journal covering a broad range of sciences that published high-
profile results (including astronomy results)

* Publications of the Astronomical Society of Japan (PAS]) - Japan’s
main astronomy journal

* Publications of the Astronomical Society of the Pacific (PASP) - Often
used to present background information on surveys

* Science - Another journal covering a broad range of sciences that
published high-profile results



Variants of the main journals

* Letters - Short articles that are published on a short timescale; used to
highlight new results without providing in-depth information

* Supplements - Used to publish large datasets



Fake or questionable journals

Some legitimate journals not listed above deal with specialty topics or are
focused on fields other than astronomy. However, beware of “journals” that
do not appear on this list and that are unfamiliar to your supervisor.

Some other signs that an astronomy journal may either be fake or
otherwise questionable:

You receive email requests from the journal for articles.

You receive email requests from the journal to be a guest editor.
The journal is never cited in any scientific papers that you read.
No one at your university has published in the journal.

No one at your university has heard of the journal.

The journal has not been around for more than 10 years.

The journal is not associated with a major research organization.

The journal’s editorial board is either not shown or consists of relatively
unknown people.



Finding Publications



ADS Abstracts

In the mid-1990s, astronomers set
up the ADS Abstracts website to
catalogue all professional
astronomy publications.

The website is accessible at
adswww.harvard.edu/

ads_abstracts.html .

Try looking up the webpage now.

ADS Abstract Service

5.




The original version of the website
is at adsabs.harvard.edu/
abstract_service.html .

This has fields for searching for the . Dl Sk x84
following:
* Author

* Object name
 Title words
e Abstract words

The form also has multiple options

Enter Abstract Words/Keywords
th: @ e

for narrowing down the search or Comie ;. © 00 O s
sorting the results.

The results can be sorted
afterwards.

FILTERS

Select References From




The original version of the website
is at adsabs.harvard.edu/
abstract_service.html .

FILTERS

This has fields for searching for the v
following: rp——
 Author

* Object name

e Title words
 Abstract words

The form also has multiple options
for narrowing down the search or
sorting the results.

The results can be sorted
afterwards.

SORTING




The original version of the website
is at adsabs.harvard.edu/
abstract_service.html .

This has fields for searching for the
following:

* Author

* Object name

* Title words

* Abstract words

The form also has multiple options
for narrowing down the search or
sorting the results.

The results can be sorted
afterwards.

SETTINGS

ors Objects Title Abstract




The new version of the website is at
ui.adsabs.harvard.edu.

This has one entry field, but it is
possible to perform multiple types
of queries.

The list of results can be filtered
afterwards.

:@ adsbeta
;@ astrophysics data system




Tips on using ADS Abstracts

* To search for first-author papers, use a “*” in front of the name (for
example, “*Smith”).

* To search for last-author papers, uise a “$” after the name (for example,
“Smith$”).

e With very common names, it may be useful to use the Boolean logic
options to remove some entries with initials that do not quite match.

* In the classic form, using the “and” options will limit the total number of
results.

* When filling in multiple input fields in the classic form, it is important to
check the “Require for selection” boxes.

» Filtering by refereed articles is often useful for reducing the number of
results.



arxiv

The arXiv website at arxiv.org
carries preprints of many journal
articles and some conference
proceedings.

Some people also use it to “publish”
results when they cannot get their
articles accepted by any journals.

Physics

The new submissions list is updated
every weekday. Some people use
this list to keep up on astronomy
research.

Mathematics

Computer Science




arxiv

The arXiv website at arxiv.org
carries preprints of many journal
articles and some conference
proceedings.

Some people also use it to “publish”
results when they cannot get their
articles accepted by any journals.

The new submissions list is updated
every weekday. Some people use
this list to keep up on astronomy
research.

Astrophysics

New submissions

1 discs In the Auriga cosmological simulations
% Facendo A w2 Do Kawaty. Fedsrioo M

m SOSS-SEGUE G-dwarls
. Ginrimasco Bericre. Pascal 9

ve galactic nucleus in Circinus ~ |. Pecullar mid-IR morphology

explained by a dusty




Paper Organization



Astronomy papers are generally organized along the following
outline:

e Introduction
* Data

* Analysis

* Discussion

* Conclusions

However, many papers will frequently reorganize the material in
unusual or creative ways. It is rare to actually see a paper with five
sections with these labels.



Title

"

The paper begins With the title. Free—{ree and H42a emission from the dusty starburst within NGC 4945

as observed by ALMA

o U,
and A. Karim

The title should communicate what
the paper is about as briefly as
possible.

However, you can have fun with
making creative titles.




Author list

®

"

Underneath the title is the author

and A. Karim

hst (as Well as a hst Of everyone’s G. J. Bendo,'** C. Henkel,** M. J. D'Cruze.' C. Dickinson,' G. A. Fuller

affiliations).

Including every possible contributor
in the author list in important to
ensure that everyone’s contribution
is acknowledged.

However, some author lists can get
inanely long.




Author list

Underneath the title is the author
list (as well as a list of everyone’s
affiliations).

Including every possible contributor
in the author list in important to
ensure that everyone’s contribution
is acknowledged.

However, some author lists can get
inanely long.

e line.of-cioht velocity distributions of simulated merger remnants

seorge J. Bendo® and Joshua E. Bames
. .




Author list

Underneath the title is the author
list (as well as a list of everyone’s
affiliations).

Including every possible contributor
in the author list in important to
ensure that everyone’s contribution
is acknowledged.

However, some author lists can get
inanely long.

Planck intermediate results

A@stronomy
Astrophysics




Abstract

The abstract provides a short
summary of the paper.

This might be the only thing that
people every read from your

paper.

Ensure that you present all of your
most important results in as few
words as possible.

"

®

Free—{ree and H42a emission from the dusty starburst within NGC 4945
as observed by ALMA

G. J. Bendo,'

and A. Karim

* C. Henkel,

‘M. ). D'Cruze

C. Dickinson,' G. A. Fuller




Keywords

The keywords are useful for
indexing your paper’s results.

Otherwise, the keywords are just a
small formality in writing a paper.

"

Free—{ree and H42a emission from the dusty starburst within NGC 4945
as observed by ALMA

G. J. Bendo,'
and A. Karim’

* C. Henkel,

‘M. ). D'Cruze,’ C. Dickinson,’ G. A. Fuller




Introduction .

"

The introduction serves three main ;lli:‘::;:;:cvl‘:ln;:‘l‘l\.‘ﬁflf\mimi"" from the dusty starburst within NGC 4945
purposes: f‘;v:lll.\llkrlell-:;l‘l * C. Henkel,"* M. 1. D'Cruze.” C. Dickinson,' G. A. | xxll\"r

 Jtreviews the research material
in the field.

* It explains why the research in
the paper is needed.

* It explains what research is
actually going to be presented in
the paper.




Data

The data section describes the data
used in the analysis.

Since a lot of data is made public
these days, it is very important to
provide details on the data
processing when possible so that
people can replicate your results.

When reading a paper, though, the
observations and data reduction can
be rather uninteresting (unless you
are trying to recreate someone
else’s images or spectra).




The data section could often be split
into a few different sections, such as
the following:

Sample - People often select
subsets of objects to work with
and need to explain how they
selected these objects.

Observations - If the paper is
presenting new data, it is
important to describe how those
observations were done.

Data reduction - It is important
to document how the
observations were converted
into actual usable images or
spectra.




The data section could often be split
into a few different sections, such as
the following:

Sample - People often select
subsets of objects to work with
and need to explain how they
selected these objects.

Observations - If the paper is
presenting new data, it is
important to describe how those
observations were done.

Data reduction - It is important
to document how the
observations were converted
into actual usable images or
spectra.




Analysis

The analysis contains the science
results presented by the paper.

However, the paper may examine
multiple science questions, in which
case the analysis may actually be
divided across multiple sections.

This part of the paper also usually
has the most important images.




Discussion

The discussion section usually
states the implications for the
analysis results.

This is also a good place to discuss
the analysis results from your paper
in the context of results from other
papers.




Conclusions

The conclusions should provide a
quick summary of the important
science results from the paper.

The conclusions do not need to
summarize the entire paper.

the past ~5 Myr. Supernovae and the synchrotron emission associ-
ated with supernovae will be directly proportional to the SFR that
occurred ~3-40 Myr . If the SFR has decreased by a factor of
2 within the past few Myr, it could cause the discrepancy between
the ALMA SFR measurements and the SFR values from either the
radio continuum data or the direct supernova observations.

7.5.3 Comparisons of all SFR measurements to mid-infrared

SFR measurements

The resulting SFR from the mid-infrared datais ~10 x lower than
the SFR from the ALMA data, from the total infrared flux, or from
any radio datapublished in the literature. If anything, it wasexpected
that the mid-infrared fluxes should yield high SFR measurements
because they should also include emission from dust heated by the
AGN. Given the agreement (within a factor of ~2)of the other SFR
measurements, the most likely explanation is that the SFR from the
mid-infrared flux density is abnormally low compared to the actual
SFR

It is unlikely that the mid-infrared flux densities are measured
incorrectly. While the Spirzer data could have been affected by
detector saturation effects, the fact that we were able to measure
the same SFR in the WISE data would indicate that such effects are
unlikely to be a cause for the flux density mismatch. If we corrected
the central flux density of the Spitzer 24 um or WISE 22 um data
so that it corresponded to an SFR of ~4 Mg yr ™, the global flux
densities atthese wavelengths would need to be increased by ~80Jy
or a factor of ~3. The Spitzer and WISE data show no signs of any
instrumental effects that could cause such discrepancies, and if the
Spitzer or WISE flux densities were corrected by this amount, the
results would be discrepant with the IRAS 25 pum flux densities.

The centre of NGC 4945 may be a source where the mid-infrared
flux yieldsan underestimate of the SFR because the relation between
the 24 um and total infrared flux is atypical. The conversion between
Spitzer 24 pm emission and SFR derived by Rieke et al. (2009) is
based upon the assumption that the ratio of 24 pm flux (expressed
as vf, ) to total infrared flux should be 0.158. In the case of the centre
of NGC 4945, the ratio is ~0.02. Two phenomena could suppress
the mid-infrared emission relative to the total infrared flux in the
centre of NGC 4945,

First, based on empirical analyses, the relation between 24 pm
and total infrared flux is expected to become non-linear at high
infrared surface brightnesses. Rieke et al. (2009) state that such a
non-linearity should be seen at > 10"" L. but this is based on glob-
ally integrated flux densities, whereas the point at which therelation
becomes non-linear should depend primarily on the intensity of the
illuminating radiation field. When the dust emission comes from a
very compact source like the centre of NGC 4945, it is possible that
the relation becomes non-linear at luminosities lower than 10" L,
However. in the sample of galaxies studied by Rieke et al. (2009),
the non-linearity effects are expected to be relatively small and not
on the order of a factor of 10.

It is more likely that the mid-infrared emission is suppressed
because the central starburst is optically thick in mid-infrared
bands. This has been seen in other compact luminous sources (e
Rangwala et al. 2011). The conversion from 24 pum emission to
SFR clearly relies upon the assumption that the dust emission is
optically thin. If the dust is not optically thin in the mid-infrared
the emission in this waveband will be suppressed relative to longer
wavelengths, and the resulting SFR will be lower. The ratio of the
mid-infrared SFR (0.4 Mg, yr ') to the average of the ALMA

NGC 4945 as observed by ALMA 267

SFRs (4.35 Mg yr ') is 0.092. Assuming the 24 pm flux density
is suppressed by this factor, the dust attenuation can be expressed
as Ay in magnitude units as 2.6, Applying the Draine (2003)
renormaliz ersions of the Weingartner & Draine (2001) extine
tion curve for Ry = 5.5. which appears to replicate mid-infrared
dust extinction measurements within very dusty Milky Way regions
and references therein), this A

equivalent to Ay = 150 and Ay = 17. This high extinction would be
consistent withthe =50 A values estimated by Brock et al. (1988)7,
Bergman et al. (1992). and Pérez-Beaupuits et al. (2011)

Since ~30 per cent of the global mid-infrared emission from
NGC 4945 originates fromthe central starburst. itis readily apparent
that the globally integrated mid-infrared flux density will yield an
underestimate of the global SFR for this galaxy. If weapply equation
(14) to the globally integrated Spitzer 24 wm flux density of 31.9Jy,
we obtain an SFR of 1.4 Mg yr If we correct the nuclear SFR
from 0.4 104 Mg, yr ', the global SFR becomes 5 M yr . This
is a change of a factor of

These results have major implications for measuring the SFR
within galaxies with compact, dusty starbursts similar to the one
in NGC 4945. While the central starburst in NGC 4945 is unusual
compared to the nuclei of most other galaxies within 10 Mpc of
the Milky Way Galaxy, it is similar in intensity to circumnuclear
starbursts in galaxies like M82, M83, and NGC 253, and it should
be representative of the central starbursts seen in many luminous
infrared galaxies (10" L < Litotal infrared) < 10 L) and
ultraluminous infrared galaxies (L(total infrared) > 10" Lg). In
NGC 4945,25-75 per centof the emission in any infrared waveband
originates from the central region, whichis similar to what is seenin
many of these other galaxies (e.g. Dfaz-Santos et al. 2010). If mid
infrared emission is used by itself to measure global SFRs in these
classes of objects, as is very commonly done with Spirzer or WISE
data and as could be done with the es Webb Space Telescope.
the resulting numbers could be biased downwards significantly.

In addition to the obvious issues with measuring SFR. the results
herealso have implications for modelling dust emission from galax
ies with compact central starbursts. When applying dust emission
models or radiative transfer models to the infrared SEDs of galax
ies, it is important to use models that account for not only the high

opacities in the mid-infrared but also the shift in dust emission to
1 aualon ost

8 CONCLUSIONS

We have presented here ALMA observations of 85.69 GHz con
tinuum emission and H42« line emission from the centre of
NGC 4945. These data are one of only a small number of currently
existing ALMA data that include the detection of recombination
line emission from an extragalactic source, and our analysis is one
of the earliest comparisons of SFR measurements from ALMA data
with SFR measurements from infrared data. In summary, we have
obtained results as follows.

(i) The 8
from a structure that can be modelled as an exponential disc with

5.69 GHz continuum and H42« line emission originates

a scalelength of ~2.1 arcsec (~40 pc). The spatial extent of the
emission as well as the absence of any enhancement in the centre

* Although our Ay is similar to the
measure a 100 wm flux density ¢
than our measurement of 1050 %




Conclusions

The conclusions should provide a
quick summary of the important
science results from the paper.

The conclusions do not need to
summarize the entire paper.




Acknowledgments

The acknowledgments are usually at
the end of the conclusions and
usually list contributions from other
people towards the paper.

People or things that could be
mentioned here include:

The referee

Other people whom you talked to
about the paper

Observatories

Software developers

Websites with useful information
Scientific grants




References

The references section presents a
list of all the papers that are
mentioned in the text.

It generally makes people feel better
if you reference their papers, so it is
OK to have lots of references.

Also, when appropriate, try to
include references to online
documents (such as observatory or
instrument manuals) and textbooks
as well as scientific articles.
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Appendices

The appendices include
supplementary information.

This is often a good place to put the
following:

* Extra figures or tables

* Information on deriving
equations

* Additional analyses that help
support the results from the
main analysis section




How to read papers

It is frequently sufficient to just read the Abstract, which should contain
a basic summary of the paper.

For slightly more information, look at the Figures, the Conclusion, and
possibly some derived Equations.

For more in-depth information, read the entire paper (but skip the Data
section).

For background information and references to other papers, read the
Introduction.

To simply get some numbers (e.g. distances to objects), look up the data
in a Table.

Refer to the Data section when trying to reproduce someone’s images,
spectra, or measurements.



LaTeX



LaTeX

LaTeX is a typesetting system used
for creating many professional
journal articles.

The files look like text files with
additional inserted comments.

Additional commands are specified
in the text after backslashes ().

Math symbols are specified within
dollar signs ($).




A LaTeX document usually includes
the following lines:

\documentclass

Additional header statements,
including the following:

* \usepackage

e \title

 \author

 \date

\begin{document}
\maketitle
The text of the paper itself

\end{document}




Templates

The major journals each have templates available at the following locations:

A&A: www.aanda.org/author-information/latex-issues/latex-examples

AJ: journals.aas.org/authors/aastex.html

ApJ: journals.aas.org/authors/aastex.html

MNRAS: ctan.org/tex-archive/macros/latex/contrib/mnras

You may need to write your PhD thesis in LaTeX as well. Other
students at your home institution may have templates for this.



BibTeX

BibTeX is a useful way for storing
citations material for papers.

When a BibTeX file is compiled with
a LaTeX file, it will automatially
generate a list of references in the
needed format for the journal.

BibTeX files can include a list of
citations used in multiple papers.
The resulting reference list for any
LaTeX paper will only include the
papers cited in the LaTeX file.

ADS Abstracts has an option to
generate entries in BibTeX format.




LaTeX editors

LaTeX documents can be edited
using simple text editors (emacs,
gedit, notepad, etc). The
documentgs can then be compiled at
the command line.

Windows and Mac have special
packages for editing LaTeX
documents. I use the following:
* TeXworks (Windows)

www.tug.org/texworks/

* TeXShop (Mac)
pages.uoregon.edu/koch/texshop/

LaTeX documents can also be
created online using Overleaf
(www.overleaf.com).
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Practical Process for Paper
Writing



The timeline for writing a paper before submission usually proceeds as
follows:

2 months - 2 years: The first author starts writing the paper. After some
time, a complete paper is ready.

2 weeks - 3 months: The paper is reviewed by one or more people, who
provide comments on what needs to be changed in the paper.

1 - 3 months: The first author makes changes to the paper.

The prior two steps repeat until everyone has read the paper and everyone
stops generating comments on major changes that need to be made to the

paper.



The timeline for a paper after submission is as follows:

1 month: The editors send the paper to a referee (also called a reviewer),
who writes comments that are sent back to you.

1 week - 6 months: The first author makes changes to the paper.

The first two steps repeat until the reviewer is happy with the paper, at
which time the paper is accepted for publication.



After the paper is accepted, the following should happen:
* A copy of the paper should be posted on arXiv.
* Any copyright forms need to be completed and returned to the journal.

* The proofs (the final form of the paper) should be reviewed and edited
by the first author.

* Any page charges need to be paid.



Publication Statistics



Any researcher’s publication record
can be measured through various
metrics, including the following:

* Total number of refereed papers

e Total number of refereed first-
author papers

» Total citations to (all or first-
author) papers

* Normalized citations to papers
(each paper’s citations is
normalized by the number of
authors)

* h-index (the number n where n
papers have at least n citations)

Query Results from the ADS Database

§ el 176 at
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These metrics do not necessarily indicate that someone is a good or bad
researcher.

Some people could churn out a lot of papers that cite each other but
otherwise achieve very little.

* Some senior researchers get more involved in grant writing,
management, and/or teaching and do not publish many papers.

* Some researchers focus more on promoting their students’ and
postdocs’ work and do not publish many first author papers.

* Some researchers work more on behind-the-scenes activities (e.g.
instrument development and support) and may only be recognized
when that effort becomes publicly visible.



You can drive up your publication statistics in a few ways.

Publish lots of papers.

* C(ite yourself frequently.

* Ask other people to cite you.

 Workin a large collaboration where people use your results.

e Publicly release your data.

* Present your results at conferences.

* Produce press releases based on your papers.



