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Why Use TEX?

MS Word works for E = mc? and HyO, so why use TEX?

A

MS Word
Word Perfect

TeX /LaTeX
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Scientific typesetting made easy

TEX can correctly typeset complicated mathematical expresions, with
proper alignment of all elements and automatic equation numbering:

v.D=" (la)
€

V-B=0 (1b)
, 108
E=--22 1

V X e (1c)
H= —

V x 8t+J (1d)

This is no mere “processing” of words.

Some type of TEX or LaTgX is required to submit papers to the arXiv.
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The TEX Process — it’s not WYSIWYG

Typesetting a paper with TEX is like

Manuscri pt Devi ce

F| I e teX or I ndependent
| at ex File

PDF File |

dvi 2pdf

1. Instructions in “manuscript” file, myfile.tex

2. tex or latex (the TEX “engine” and macros ) produces
device independent (DVI) file, myfile.dvi

3. DVI file viewed on screen, converted to PostScript file, or
converted to a PDF file.

On a Mac or PC this is all behind the scenes.
Note! pdfTEX goes straight from .tex to .pdf
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Typesetting: The Finer Points

Typesetting is more complex than word processing, but for regular text
(no equations) typesetting is easy if you keep a few subtle points in
mind:

e A new paragraph is signaled in TgX by a blank line. The
entire paragraph is typeset at one time, with optimal line
breaks chosen to make the entire paragraph look good.

e (Quotation marks are more complicated: You should use left and
right single quotes twice to get left and right quotation marks.

e Use a single dash for a short hyphen, “-”, a double dash for a

regular hyphen, “-”, and a triple dash for a long hyphen “—7.

e Diacritical marks are created with special control characters.
For example, typeset the words “facade” and “coordinates” with
fa\c cade and co\"ordinates.

“I have seen — attack ships on fire off the shoulder of Orion.
I watched c-beams glitter in the dark near the Tannhauser Gate.”
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Symbols, Subscripts, Superscripts

Mathematics text is typeset differently. Variables are typeset in italics,
with different spacing. Mathematics in the body of a text must therefore
be enclosed in “math quotes”, which are dollar signs, $.

Math symbols are indicated by a “control word” name, which begins
with a backslash, (eg. $\alpha$ and $\Omega$ produce « and Q).

Subscripts are indicated with an underscore _, while superscripts are
indicated with a circumflex ~. Grouping is indicated with curly brackets
{ and }.

e To get “Ylm(Hl,gb’)” you type:

$Y_1"m(\theta_1,\phi~\prime)$

o To get “Guy ngR%—%RW” type:

$G_{\mu\nu} = g_{\mu\nu} R + {1 \over 4} R_{\mu\nul}$
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Displayed Equations

Long equations, or important equations, are set off from the text as
“displayed” equations. To get a displayed equation you double the math
quotes. To get this:

Y™ (01, b1) Y™ (09,
<¢1‘¢2>:/_ l (1¢32_ﬂl_ (02, ¢2)

you would type this:

ds?

$$

\langle \psi_1\vert \psi_2 \rangle =
\int_{-\infty}~"\infty <{
Y_1"m(\theta_1,\phi_1) Y_1"m(\theta_2,\phi_2)
\over \sqrt{2\pi} } \, d\Omega

$$

(In LaTEX you use \[ and \] instead of $%)
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Maxwell’s Equations

v.D="
€
V-B=0
. 10B
F=———
VX c Ot
. oD -
H= —
V X 5 +J
Maxwell’s equations, nicely aligned, are produced by typing:
$$
\eqalign{
\nabla \cdot \vec D &= {\rho \over \epsilon} \cr
\nabla \cdot \vec B &= 0 \cr

\nabla \times \vec E &=
- {1 \over c} {\partial \vec B \over \partial t} \cr
\nabla \times \vec H &= \phantom{-}
{\partial \vec D \over \partial t} + \vec J \cr}
$$
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Macro Definitions

44 7

TEX is extendable by defining new control words as
For example:

\def\Sph#1{Y_1"m(\theta_{#1},\phi_{#1})}

The argument #1 is replaced with whatever argument you give to the
macro. S0 you can produce

(11]1b2) :/ Y"(01,01)Y]" (02, o) dS2

— 00

by typing:

$$
\langle \psi_1 \vert \psi_2 \rangle =

\int_{-\infty}~"\infty \Sph{1} \Sph{2} \, d\Omega
$3$

Large collections of pre-defined macros are called “formats”.
REVTEX and TgXsis are special formats for physicists.
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Figures and Images

Drawings and figures can be included in the document if they are in an

“Encapsulated” PostScript file (ie, an .eps file).

e In Plain TEX you need to use the macro file epsf.tex, like so:

\input epsf.tex

\line{\epsfxsize=\hsize\epsfbox{TeX-Process.epsl}t}

e In LaTgX you use the “graphix” style package, like so:
\usepackage{graphicx}

\includegraphics[width=\columnwidth] {LAT96Fig2}

JPEG and PNG images can be converted to EPS first. Example:

$ pngtopnm TeXShopScreen.png | pnmtops -noturn > TeXShopScreen.eps
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Citations and References

A utility program called BIBTEX makes it easy to manage citations and
references:

1. You collect one or more bibliography files (eg. mylist.bib)
containing a list of fields (title, author, journal, etc..) for each
work that you might wish to cite. Each item is identified by a
unique ’key’. For example:

@book{Bevington1969,
title = {Data Reduction and Error Analysis
for the Physical Sciences},
author = {Philip R. Bevington},
edition = {First},
publisher = {McGraw Hill},
year = {1969}
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2. In your text, when you wish to cite a work, you simply say
\cite{key}. Each new work gets a new citation number.

3. At the end of the manuscript file you put
\bibliography{mylist}
This names the bibliography file (ie, mylist.bib) and it is also
where the list of references will appear.

4. When you run TgX, the citations are added to an auxiliary file,
myfile.aux. You then run the BIBTEX program, which collects
the citations, selects the references from the bibliography file,
and outputs the list of references as myfile.bbl.

5. When you run TgEX again the list of references (in myfile.bbl)
is inserted at the end of your document (where you put the
\bibliography).

You only need to run BIBTEX again if you add, delete, or re-arrange
references.
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TEX on Windows

Window Help File

File Edit Search Format Typeset Scripts

& [XeLaTeX

J O @& < "] @ B ®

MiKTeX and TeXWorks

% Use the \preprint command to place your local institutional report
% number in the upper righthand corner of the title page in preprint mode.
\preprint{VC-MPL-2003-47}

%Title of paper
\title{Writing a Lab Report -- A Working Example}

% repeat the \author .. \affiliation etc. as needed
% ‘email, \thanks, \homepage, all apply to the current author.

\author{Eric Myers}
\email[J{myers@vassar.edu}
%o\homepage[J{http://noethervassar.edu/~myers}

% \affiliation command applies to all authors since the last \affiliation
% command. This should follow the other information (email, homepage)
\affiliation{Modern Physics Laboratory \\

Department of Physics and Astronomy 1}

Vassar College,

Poughkeepsie, Mew York 12604 USA}

\begin{abstract}

This document explains how to write a good lab report, while

at the same time providing an example of the right style and layout.
\end{abstract}

\thanks{REV\TeX\ also has a mechanism for adding acknowledgements to the
end of the paper as end-notes, like this.
This is generally used to cite financial support from sources such as
MSF, DoE, etc.
This particular paper was {\em not} funded by the
National Science
Foundation under grant NSF-03-1234567}

% \maketitle must follow title, authors, abstract, \pacs, and \keywords
% It actually makes the title page.
\maketitle

o

% Body of paper here - Use proper section commands
% References should be done using the \cite, \ref, and \label commands
% Put \label in argument of \section for cross-referencing, as shown here.

< 11 | r
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TEX on Mac — TeXShop
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ot e et Tereenranns
“e'documentolasslaps.rmp.twocolumn.draft floatfixreviexd)
‘\documentclass(aps, prl twocolumn, twoside. floatfix){reviex4}

%% Special packages to use for graphics and such:

%%
%% Editing History:
%% -EAM 06Jun2003 Added vjmp style and page style

Ha%

\usepackage(vjmp}
‘deftheAuthor(E. Myers}
‘deftheVolume{2}
‘def\pageRange{47-52}
\deftheYear{2003}

‘\begin{document}
\pagestyle(vimp}
‘date{October 12, 2014}

% Title material:

% Use the \preprint command to place your local institutional report
% number in the upper righthand corner of the title page in preprint mode.
‘preprinVC-MPL-2003-47}

% Title of paper
‘litle(Writing a Lab Report -- A Working Example}

% repeat the Yauthar .. \affiliation etc. as needed
% ‘emalil, ‘thanks, \homepage, all apply to the current author.

‘\author{Eric Myers}
‘emall[{myers @vassar.edu}
homepage[i{httip:/fnoether.vassar.edu/~myers}

#5 \affiliation command applies to all authors since the last \affiliation
% command. This should follow the other information (email, homepage)
\affiliation{Modern Physics Laboratory '\

Department of Physics and Astronomy '\

Vassar College,

Poughkeepsie, New York 12604 USA}

‘\begin{abstract}
This document explains how to write a good lab report, while
at tha eame tima nroviding an evamnla of the rinht etvle and lavoot

o
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Writing a Lab Report — A Working Example

Eric Myers®
Modern Physics Laboratory
Department of Physics and Astronomy
Vassar College, Poughkeepsiz, New York 12604 USA
{Dated: October 12, 2014)

This document expleins how to write & good leb report, while at the same time providing an

example of the right style and layout.
INTRODUCTION

A well written lab report is important for a number of
reasons. The lab report is a summary of vour efforts and
results, If the report is not elear then you may not get
proper credit for your efforts, even if you produce good
results, A lab report also collects together, organizes,
and presents in a coherent fashion the disjointed jumble
of facts and figures that are [quite properly) recorded in
your lab notebook. Your lab report is how you convinee
your instructor that you understood the goals and meth-
ods of the experiment, that you did everything correctly,
and that you obtained a valid and aceurate result. Learn-
ing to write a good lab report will also prepare you to
write a scientifie paper for publication, which is how you
convinee your scientific peers that you understood the
goals and methods of your work, that you did everything
correctly, and that you obtained a valid and accurate re-
sult. If your paper is not well written your results may
not be believed and you may not get the recognition you
deserve for the worle you have done.

The goal of this document i& to explain how o write a
good lab report, both by direct expaosition and by serving
as an example. As a start, notice how this paper beging
with a paragraph which puts the subject in a wider con-
text, and was then followed by a paragraph (the one you
are now reading) which foeuses the reader on the spe-
cific goals of this worl. The first paragraph explaing why
the subject in general is important, while the subsequent
paragraph explaing the speeifie contribution of this paper
to that important topic. You don’t have to begin your
papers this way, but it is a common way to do so, and a
good way to get started if vou don’t have anything better
in mind.

The rest of the opening of your paper can provide fur-
ther background, perhaps a (brief!) historical overview
of the subject, or a review of recent results. Heviewing
recent advanees is a good way to put your own contribi-
tion in context and explain (or at least infer) why your

For longer papers it is commaon (though not always nec
cssary) to end the introductory section with a brief map
of the organization of the rest of the paper. Az an exam-
ple, in the paper you are now reading we will begin with a
discussion of how (and why) to organize your paper into
separate sections. We will then go through those sections
in more detail. Finally, we will close with some sugges-
tions on how to typeset your paper using the REVTEX
class of BTEX macros or the TpXsis macro package. [t
should be noted though that an outline paragraph like
the one you are currently reading is really only appropri-
ate for a longer paper than this [ have included it here
only as a demonstration of the style.

ORGANIZATION

Sciemtific papers are casier to read when they are bro-
ken up into elearly defined sections. One reason this
helps is that people do not always read scientific papers
lincarly, The reader might first go through the paper
quickly from start to finish, but after that he or she may
want to jump from one seetion to another to focus on par-
ticular details or to try to understand how your work or
your methods relate to their own work or to the methods
they are familiar with.

How vou choose the sections of your paper is up to to
you, and depends in part on the type of paper you are
writing (theoretical versus experimental, brief report ver-
sus thesis). For a lab report there are some fairly stan-
dard scetions: introduction, apparatus, method, data,
analysis, results, conclusions, and a summary. You can
(and should) use variations on this pattern when appro-
priate. For example, in some experiments the method is
directly tied to the apparatus, so you would do better
to deseribe both together in one section. Similarly, de-
pending on whether or not it communicates vour efforts
well, vou may want to combine the analysis and results
into a single seetion. Some labs are composed of several
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TEX on Linux — TEX Live

e TEX is available in all major Linux distributions as “TeX Live’
(just the TEX engine, no front end, but lots of other tools):

Fedora/Red Hat:

$ sudo yum install texlive

Ubuntu/Debian:
$ sudo apt-get install texlive

e Use your favorite editor (emacs, vi, nedit) as the “front-end”.

e Use xdvi to view the DVI file, or any PDF viewer for PDF
output.

e Or, texworks packages also available on Ubuntu, Debian, and
Fedora Linux.
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TEX for Physicists

e For LaTEX there is a “class” of macros called REVITEX which
is used by the American Physical Society to typeset their
journals (eg. Physical Review, Physical Review Letters, and
Reviews of Modern Physics). Authors are encouraged to submit
computer manuscripts using REVTEX.

e For Plain TEX the equivalent is TEXsis (http://www.texsis.org)

e For the Vassar Journal of Modern Physics there is a style file
called vjmp.sty for use with REVTEX (see below...)
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Modern Physics Laboratory — Physics 201 at Vassar

How I transitioned college students from MS Word to REVTEX:

Pairs of students performed 5 experiments, each 2 weeks long
(2x3 hours per week, lab always open)

Each team turned in a written report for the first 4 labs,
alternating role of “first” and “second” author, using Word,
TEX, or whatever they wanted

Final experiment performed as a team, but each student report
written as sole author. Use of REVTeX required.

REVTeX examples and documentation provided from the start,
so each student could transition at their own pace.

See http://www.spy-hill.net/ myers/vassar/201/notes
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Resources — TEX Software

e MiKTeX — TeX Engine for Windows (http://www.miktex.org/)

e TeXWorks — simple TeX front end for Mac and Windows
(http://Www.tug.org/texworks/)

e WinEdt — text editor for Windows and MiKTeX
(http://www.winedt.com/)

e TeXShop — TeX front-end for Mac
(http://pages.uoregon.edu/koch/texshop/)

e MacTeX.pkg — TeX Live for Mac (required by TeXShop)
(http://pages.uoregon.edu/koch/texshop/obtaining.html)

e TeX Live — comprehensive TeX system for Linux (and Windows)
(https://www.tug.org/texlive/)
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General TEX Resources

e modlab.zip — example REVTEX paper for Vassar Modern Physics
Laboratory (http ://www.spy-hill .net/myers/vassar/QO1/notes)

¢ REVTeX 4.1 — LaTeX macros used by American Physical
Society (https://journals.aps.org/revtex)

e TUG — TEX User’s Group (http://www.tug.org/)

e “The TgXbook” by Donald Knuth
o “LaTEX: A Document Preparation System” by Leslie Lamport
e “A Gentle Introduction to TEX” by Michael Doob
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