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Abstract

This example manuscript is intended to serve as a tutorial and template for authors
to use when writing their own AAS Journal articles with Authorea. The manuscript
includes a history of AASTeX and documents the new features in the previous ver-
sion, 6.0, as well as the new features in version 6.1. This manuscript includes figure
and table examples to illustrate these new features. Authorea features a rich text
editor so that you can write in LaTeX, Markdown, or rich text and render
directly on the web. Authorea supports and renders the vast majority of
LaTeX notation needed for AAS Journal articles. A few features provided
by AASTex v6.1. that are not available in Authorea have been listed in
this document. Authors are welcome replace the text, tables, figures, and bibli-
ography with their own and submit the resulting manuscript to the AAS Journals
peer review system. The first lesson in the tutorial is to remind authors that the
AAS Journals, the Astrophysical Journal (ApJ), the Astrophysical Journal Letters
(ApJL), and Astronomical Journal (AJ), all have a 250 word limit for the abstract.
If you exceed this length the Editorial office will ask you to shorten it.
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1. INTRODUCTION

LaTeX ! is a document markup language that is particularly well suited for the pub-
lication of mathematical and scientific articles (Lamport 1994). LaTeX was written
in 1985 by Leslie Lamport who based it on the TEX typesetting language which itself
was created by Donald E. Knuth in 1978. In 1988 a suite of LaTeX macros were de-
veloped to investigate electronic submission and publication of AAS Journal articles
(Hanisch & Biemesderfer 1989). Shortly afterwards, Chris Biemesdefer merged these
macros and more into a LaTeX 2.08 style file called AASTeX. These early AASTeX
versions introduced many common commands and practices that authors take for
granted today. Substantial revisions were made by Lee Brotzman and Pierre Landau
when the package was updated to v4.0. AASTeX v5.0, written in 1995 by Arthur
Ogawa, upgraded to LaTeX 2e which uses the document class in lieu of a style file.
Other improvements to version 5 included hypertext support, landscape deluxetables
and improved figure support to facilitate electronic submission. AASTeX v5.2 was
released in 2005 and introduced additional graphics support plus new mark up to
identifier astronomical objects, datasets and facilities.

In 1996 Maxim Markevitch modified the AAS preprint style file, aaspp4.sty, to
closely emulate the very tight, two column style of a typeset Astrophysical Journal
article. The result was emulateapj.sty. A year later Alexey Vikhlinin took over
development and maintenance. In 2001 he converted emulateapj into a class file in
LaTeX 2e and in 2003 Vikhlinin completely rewrote emulateapj based on the APS
Journal’s RevTEX class.

During this time emulateapj gained growing acceptance in the astronomical com-
munity as it filled an author need to obtain an approximate number of manuscript
pages prior to submission for cost and length estimates. The tighter typeset also had
the added advantage of saving paper when printing out hard copies.

Even though author publication charges are no longer based on print pages 2 the
emulateap]j class file has proven to be extremely popular with AAS Journal authors.
An informal analysis of submitted LaTeX manuscripts in 2015 revealed that ~65%
either called emulateapj or have a commented emulateapj classfile call indicating it
was used at some stage of the manuscript construction. Clearly authors want to have
access to a tightly typeset version of the article when corresponding with co-authors
and for preprint submissions.

When planning the next AASTeX release the popularity of emulateapj played an
important roll in the decision to drop the old base code and adopt and modify emu-
lateapj for AASTeX v6.+ instead. The change brings AASTeX inline with what the
majority of authors are already using while still delivering new and improved features.
AASTeX v6.0 and v6.1 were written by Amy Hendrickson and released in January
and October 2016, respectively.

! http://www.latex-project.org/
2 see Section 7 in the Appendix for more details about how current article costs are calculated.
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The rest of this article provides information and examples on how to create your
own AAS Journal manuscript with v6.1. Special emphasis is placed on how to use the
full potential of AASTeX v6+. The next section describes the different manuscript
styles available and how they differ from past releases. Section 3 describes how
tables and figures are placed in a LaTeX document. Specific examples of tables,
Section 3.1, and figures, Section 77, are also provided. Section 4 discusses how to
display math and incorporate equations in a manuscript. The last section, 5, shows
how recognize software and external data as first class references in the manuscript
bibliography. An appendix is included to show how to construct one and provide some
information on how article charges are calculated. Additional information is available
both embedded in the comments of this LaTeX file and in the online documentation
at http://journals.aas.org/authors/aastex.html.

2. MANUSCRIPT STYLES

The default style in AASTeX v6.1 is a tight single column style, e.g. 10 point font,
single spaced. The single column style is very useful for article with wide equations.
It is also the easiest to style to work with since figures and tables, see Section 3, will
span the entire page, reducing the need for address float sizing.

3. FLOATS

Floats are non-text items that generally can not be split over a page. They also have
captions and can be numbered for reference. Primarily these are figures and tables
but authors can define their own. LaTeX tries to place a float where indicated in the
manuscript but will move it later if there is not enough room at that location, hence
the term “float”. Authors are encouraged to embed their tables and figures within
the text as they are mentioned. Please do not place the figures and text at the end
of the article as was the old practice. Editors and the vast majority of referees find
it much easier to read a manuscript with embedded figures and tables. Depending
on the number of floats and the particular amount of text and equations present
in a manuscript the ultimate location of any specific float can be hard to predict
prior to compilation. It is recommended that authors not spend significant time
trying to get float placement perfect for peer review. The AAS Journal’s publisher
has sophisticated typesetting software that will produce the optimal layout during
production.

3.1. Tables

Tables can be constructed with LaTeX’s standard table environment or the AAS-
TeX’s deluxetable environment. The deluxetable construct handles long tables better
but has a larger overhead due to the greater amount of defined mark up used set
up and manipulate the table structure. The choice of which to use is up to the
author. Examples of both environments are used in this manuscript. Table 1 is a
simple deluxetable example that gives the approximate changes in the subscription
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Table 1. ApJ costs from 1991 to
2013*

Year Subscription Publication

cost chargesP
(3) ($/page)
1991 600 100
1992 650 105
1993 550 103
1994 450 110
1995 410 112
1996 400 114
1997 525 115
1998 590 116
1999 575 115
2000 450 103
2001 490 90
2002 500 88
2003 450 90
2004 460 88
2005 440 79
2006 350 77
2007 325 70
2008 320 65
2009 190 68
2010 280 70
2011 275 68
2012 150 56
2013 140 55

@Adjusted for inflation

b Accounts for the change from page
charges to digital quanta in April,
2011

NoTE—Note that \colnumbers
does not work with the vertical
line alignment token. If you want
vertical lines in the headers you
can not use this command at this
time.
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costs and author publication charges from 1991 to 2013. Tables longer than 200 data
lines and complex tables should only have a short example table with the full data
set available in the machine readable format. The machine readable table will be
available in the HTML version of the article with just a short example in the PDF.
Authors are required to indicate to the reader where the data can be obtained in
the table comments. Suggested text is given in the comments of Table 2. Authors
are encouraged to create their own machine readable tables using the online tool at
http://authortools.aas.org/MRT/upload.html.

3.2. General figures

Authors can include a wide number of different graphics with their articles in GIF,
PNG, JPG, EPS or portable document format (PDF). These range from general fig-
ures all authors are familiar with to new enhanced graphics that can only be fully
experienced in HTML. The later include animations, figure sets and interactive fig-
ures. Figure 77 is an example which uses the data from Table 1. Figure 2 shows the
Swift/XRT X-ray light curves of a recurrent novae.

Authors are encouraged to use an online tool at http://authortools.aas.org/
FIGSETS/make-figset.html to generate their own specific figure set mark up to
incorporate into their LaTeX articles.

3.3. Animations

Authors may include animations in their articles. A single still frame from the ani-
mation should be included as a regular figure to serve as an example. The associated

Table 2. Column math mode in an observation log

UT start time* amp; MJD start time*  amp; Seeing amp; Filter  amp; Inst.

(YYYY-mm-dd) amp; (d) amp; (arcsec) amp; amp;
2012-03-26 amp; 56012.997 amp;~ 0.5 amp; Hoe amp; NOT
2012-03-27 amp; 56013.944 amp;1."5 amp; grism amp; SMARTS
2012-03-28 amp; 56014.984 amp; --- amp; F814M amp; HST
2012-03-30 amp; 56016.978 amp; 1.5+ 0.25 amp; B&amp;C amp; Bok

@At exposure start.

NOTE—The “C” command column identifier in the 3 column turns on math mode for that
specific column. One could do the same for the next column so that dollar signs would
not be needed for Ha but then all the other text would also be in math mode and thus
typeset in Latin Modern math and you will need to put it back to Roman by hand. Note
that if you do change this column to math mode the dollar signs already present will not
cause a problem. Table 2 is published in its entirety in the machine readable format. A
portion is shown here for guidance regarding its form and content.
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Figure 1. This is a caption

figure caption should indicate to the reader exactly what the animation shows and
that the animation is available online.

3.4. Interactive figures

Interactive figures give the reader the ability to manipulate the information con-
tained in an image which can add clarity or help further the author’s narrative. These
figures consist of two parts, the figure file in a specific format and a javascript and
html frame work that provides the interactive control. An example of an interac-
tive figure is a 3D model. The underlying figure is a X3D file while x3dom.js is the
javascript driver that displays it. An author created interface is added via a html
wrapper. The first 3D model published by the AAS Journals using this technique
was Vogt (2014). Authors should consult the online tutorials for more information
on how to construct their own interactive figures.

As with animations authors should include a non-interactive regular figure to use as
an example. The example figure should also indicate to the reader that the enhanced
figure is interactive and can be accessed online.

4. DISPLAYING MATHEMATICS

Mathematics can be displayed either within the text, e.g. F = mc?

, or separate
from in an equation. In order to be properly rendered, all inline math text has to be
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Figure 2. The Swift/XRT X-ray light curve for the first year after outburst of the suspected
recurrent nova KT Eri. At a maximum count rate of 328 ct/s, KT Eri was the brightest
nova in X-rays observed to date.

declared by surrounding the math by dollar signs ($). A complex equation example
with inline math as part of the explanation follows.

0(p2, 02) P_ a1y - - - anu(pr, 01), (1)

where p and o label the initial e* four-momenta and helicities (o = +1), a; = al'y,
and P, = (14 75) is a chirality projection operator (7 = +1). This produces a
single line formula. LaTeX will auto-number this and any subsequent equations. If
no number is desired then the equation call should be replaced with displaymath.

5. SOFTWARE AND THIRD PARTY DATA REPOSITORY CITATIONS

The AAS Journals would like to encourage authors to change software and third
party data repository references from the current standard of a footnote to a first class
citation in the bibliography. As a bibliographic citation these important references
will be more easily captured and credit will be given to the appropriate people.

The first step to making this happen is to have the data or software
in a long term repository that has made these items available via a per-
sistent identifier like a Digital Object Identifier (DOI). A list of reposito-
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Figure 3. Example image from the animation which is available in the electronic edition.

ries that satisfy this criteria plus each one’s pros and cons are given at
https://github.com/AASJournals/Tutorials/tree/master/Repositories.

6. APPENDIX INFORMATION
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Appendices can be broken into separate sections just like in the main text. The
only difference is that each appendix section is indexed by a letter (A, B, C, etc.)
instead of a number. Likewise numbered equations have the section letter appended.
Here is an equation as an example.

1

I'= 1 +df(1+dz)

(2)
Appendix tables and figures should not be numbered like equations. Instead they
should continue the sequence from the main article body.

7. AUTHOR PUBLICATION CHARGES

Finally some information about the AAS Journal’s publication charges. In April
2011 the traditional way of calculating author charges based on the number of printed
pages was changed. The reason for the change was due to a recognition of the growing
number of article items that could not be represented in print. Now author charges
are determined by a number of digital “quanta”. A single quantum is 350 words, one
figure, one table, and one enhanced digital item. For the latter this includes machine
readable tables, figure sets, animations, and interactive figures. The current cost is
$27 per word quantum and $30 for all other quantum type.

8. ROTATING TABLES

The process of rotating tables into landscape mode is slightly different in AAS-
TeXv6.1. Instead of the rotate command, a new environment has been created to
handle this task. To place a single page table in a landscape mode start the table por-
tion with \begin\{rotatetable\} and end with \end\{rotatetable\}. Tables that
exceed a print page take a slightly different environment since both rotation and long
table printing are required. In these cases start with \begin\{longrotatetable}
and end with \end\{longrotatetable}. Table 4 is an example of a multi-page, ro-
tated table. While in the Authorea article view it looks like a normal table,
it renders in lanscape mode when exported to PDF.
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