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Paper	Organization



Astronomy	papers	are	generally	organized	along	the	following	
outline:

• 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.

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	
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.
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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.



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

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



Introduction
The	introduction	serves	three	main	
purposes:

• It	reviews	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.
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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.
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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



Writing	Tips



General	tips

For	very	general	English	writing	tips,	read	The	Elements	of	Style by	William	
Strunk	Jr.

• Use	proper	English	grammar.		
• Use	clear	language	and	avoid	using	extra	words.
• Only	include	information	that	is	relevant	to	the	paper.
• Do	not	leave	out	any	necessary	information	(especially	on	telescopes	or	

instruments	relevant	to	the	paper).
• Include	references	to	any	paper	remotely	relevant	to	the	paper.
• Provide	references	for	every	statement	in	the	paper	that	is	not	based	on	

data	or	analyses	in	the	paper.
• Provide	quantitative	analyses	for	any	claim	of	any	numerical	relation	or	

any	similarity	or	difference	between	datasets.
• Keep	the	paper	under	25	pages	(but	preferably	under	20	pages).



Tips	on	figures

• The	font	should	be	8pt	or	larger	in	size.
• Include	error	bars	for	any	measurements	(or	explain	how	large	the	

errors	are	in	the	caption).
• In	multi-panel	images,	use	descriptive	labels	instead	of	general	labels.		

(For	example,	use	“230	GHz”	and	“350	GHz”	instead	of	“a”	and	“b”.)
• Do	not	use	“titles”	on	top	of	figures.
• For	maps,	include	something	to	indicate	the	image	scale.

• Also,	preferably,	show	the	beam	size	(i.e.	the	size	of	the	point	spread	
function).

• Preferably,	for	shaded	maps,	show	colour bars.
• Make	figures	that	are	still	readable	when	shrunk	to	75%	of	their	original	

size.
• For	colour figures,	try	to	make	the	figures	still	understandable	in	

greyscale.



Typical	Paper	Writing	
Timeline



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:

• Immediately	after	acceptance:		A	copy	of	the	paper	should	be	posted	
on	arXiv.

• Immediately	after	acceptance:	 Any	copyright	forms	need	to	be	
completed	and	returned	to	the	journal.

• 1-6	weeks	after	acceptance:	The	proofs	(the	final	form	of	the	paper)	
should	be	reviewed	and	edited	by	the	first	author.

• 1-3	months	after	acceptance:	Any	page	charges	need	to	be	paid.



LaTeX



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

The	basic	LaTeX files	look	like	text	
files	with	additional	inserted	
comments.		(LaTeX can	be	thought	
of	as	a	type	of	mark-up	language.)

The	output	files	(in	dvi,	postscript,	
or	PDF	format)	are	created	by	
typesetting	the	LaTeX files.



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



LaTeX editors:	
Windows
In	Windows,	I	recommend	using	
TeXworks .	This	can	be	downloaded	
from	www.tug.org/texworks/	.

The	editor	window	looks	similar	to	
a	pain	text	editor,	but	it	is	possible	to	
compile	the	text	to	produce	a	PDF.



LaTeX editors:	Mac
On	Mac,	I	use	TeXShop,	which	can	be	
downloaded	from	
pages.uoregon.edu/koch/texshop/	.

Again,	the	editor	window	looks	like	
a	basic	text	editor,	but	a	button	at	
the	top	will	produce	a	PDF	file	that	
opens	in	another	window.



LaTeX editors:	Web
Overleaf	(www.overleaf.com)	is	a	
relatively	new	website	that	can	be	
used	to	create	LaTeX documents.

The	documents	can	potentially	be	
worked	on	collaboratively,	the	
website	stores	templates	for	some	
journals	(like	MNRAS),	and	articles	
can	be	submitted	from	the	website.

However,	online	access	is	needed	to	
work	with	the	files.



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	
may	have	templates	for	this.



Preamble

The	preamble	is	a	set	of	commands	at	the	beginning	of	the	document	that	
set	up	the	document.

• \documentclass[options]{class}	sets	up	the	basic	document	layout.
• The	options set	up	document-specific	format	setting	(page	sizes,	for	
example).

• The	class sets	the	basic	document	format.		Additional	files	may	be	
needed	to	set	up	some	document	classes.

• \usepackage can	be	used	to	import	packages	used	for	peforming
specific	tasks	(such	as		displaying	figures,	extra	math	symbols,	etc.).
• Additional	files	may	be	needed	to	use	some	packages.

• Additional	page	formatting	options	can	be	set	here.

• The	title	(\title),	author	(\author),	and	date	(\date)	can	be	set	here.



Document	set-up

• \begin{document} is	used	to	indicate	where	the	document	content	
begins.

• \maketitle can	be	used	to	create	a	title	page.

• \begin{} and	\end{} can	be	used	to	create	certain	parts	of	the	document	
(for	example,	the	abstract	or	the	bibliography).

• \section{} is	used	to	create	sections.
• \subsection{} and	\subsubsection{} can	be	used	to	create	
subsections.

• Some	sections	can	be	designated	using	other	commands.		For	
example,	\appendix{} can	be	used	to	create	an	appendix.

• \end{document} designates	the	end	of	the	text	that	will	appear	in	the	
document.



Basic	text

• Plain	text	can	be	typed	directly	in	between	the	\begin{document} and	
\end{document} lines.

• Several	characters	(#,	$,	~,	_,	^,	%,	{,	and	})	have	specific	purposes.		To	
create	most	of	these	characters,	use	a	\ before	the	character	(for	
example,	\%).		For	the	backslash,	use	$\backslash$.

• Foreign	characters	or	diacritic	marks	can	be	added	using	special	
commands.		For	example:
• \’e creates	é.
• \”o creates	ö.
• \AA creates	Å.



Basic	text

• Many	commands	can	be	used	to	change	font	characteristics.		For	
example:
• \bf can	make	font	bold.
• \it can	create	italic	font.
• \small can	make	font	small.
• \sc can	transform	font	into	small	caps.	

• One-line	comments	can	be	created	by	adding	% to	the	beginning	of	the	
line.

• Multi-line	comments	can	be	created	by	enclosing	lines	in	
\begin{comment} and	\end{comment}.



Labels	and	references

• Specific	things	in	the	LaTeX document	(figures,	tables,	equations,	
sections,	etc.)	can	be	labelled using	\label{refname}.	

• These	labels	can	be	referenced	using	\ref{refname}.

• For	example,	if	\label{intro} is	inserted	into	the	first	section,	then	
Section	\ref{intro}will	print	Section	1.

• It	may	be	necessary	to	typeset	a	file	more	than	once	for	the	references	to	
appear	correctly.



Math	expressions

• Math	symbols	in	the	text	can	be	created	by	enclosing	a	symbol	within	$
symbols	(for	example,	$<$).

• Equations	can	be	placed	within	\begin{equation} and	\end{equation}
commands.



Math	expressions

• Ordinary	text	within	math	environments	will	be	italisized.		To	undo	this,	
put	the	text	within	\mbox{}.
• Some	common	math	function	can	be	created	in	non-italic	fonts	using	
special	commands.		For	example,	\log creates	log.

• Superscripts	can	be	created	using	^ and	subscripts	can	be	created	using	_
within	$ symbols.		For	more	than	one	character	in	the	superscript,	use	
^{} or	_{}. For	example,	$10^{33}$ creates	1033.

• Many	special	characters	are	created	in	the	math	environment.		For	
example:
• $\nu$ creates	ν.
• $\times$ creates	×.
• $\pm$ creates	±.
• $\odot$ creates	¤.



Tables

• Tables	are	contained	within	the	\begin{tabular}{cols} and	
\end{tabular}{col} commands.

• These	commands	may	be	nested	within	other	commands,	such	as	
\begin{table} and	\end{table}.

• Adding	* after	tabular	(or	table)	will	make	it	span	the	page.

• The	col section	indicates	the	number	of	columns	and	the	formatting	for	
each	column.		For	example,	|l|ccc created	four	columns	where	the	text	is	
left-justified	in	the	first	column	and	centered	in	the	other	three	and	
where	vertical	lines	are	plotted	on	either	side	of	the	left	column.



Tables

• The	elements	within	the	table	are	typed	in	plain	text	followed	by	& to	
designate	the	end	of	the	entry.
• \\ is	used	in	place	of	& to	designate	the	end	of	a	line.

• \hline draws	a	horizontal	line	between	rows.

• \multicolumn{num}{col}{text} creates	text	that	spans	multiple	
columns.
• num indicates	the	number	of	columns	to	span.
• col is	the	formatting	command.
• text is	the	actual	text.



Figures

• Tables	are	contained	within	the	\begin{figure} and	\end{figure}
commands.

• Adding	* after	figure	will	make	it	span	the	page.

• \includegraphics{filename} is	used	to	insert	images.
• I	personally	use	\epsfig{file=filename} as	part	of	the	epsfig
package.

• \caption{text} can	be	used	to	add	a	caption.



References	(basic)

• The	reference	list	should	be	placed	between	\begin{thebibliography}
and	\end{thebibliography} commands.

• Entries	in	the	reference	list	can	be	written	as	
\bibitem[{author}{year}]{refname} reference	text.
• The	refname is	a	name	that	you	can	give	to	a	reference,	similar	to	the	
reference	name	used	with	\label{refname}.	



References	(basic)

• To	cite	a	reference	with	parentheses	around	just	the	year,	use	the	
following:
• \cite{refname} or	\citet{refname} to	have	parentheses	around	just	
the	year.

• \citep{refname} for	the	entire	reference	to	be	in	parentheses.
• \citealt{refname} to	have	no	parentheses.

• Use	\citep[text1][text2]{refname} to	put	text	in	the	parentheses	before	
or	after	the	reference.

• It	may	be	necessary	to	typeset	a	file	more	than	once	for	the	references	to	
appear	correctly.



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.



BibTeX

Use	the	following	steps	to	compile	a	LaTeX file	using	references	in	the	
BibTeX file	(ending	in	.bib).

• Replace	the	bibliography	section	with	\bibliography{filename}where	
the	bibliography	will	be.		(Do	not	include	the	.bib	in	the	filename.)
• It	may	be	necessary	to	also	add	a	\bibliographystyle{style} line,	
where	style refers	to	a	BibTeX style	file	ending	in	.bst.

• Run	LaTeX on	the	.tex file.

• Run	BibTeX on	the	.tex file.

• Run	LaTeX on	the	.tex file	two	more	times.


