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Scientific Writing

Scientific Writi

WYSIWYG

... what you see is what you get.

e Pros

* Complete package (templates, graphics, add-ons,
spell/grammar check)
» Easy to use : saves time
 Often required for e.g. grant applications :(
» Cons
« WYSI not quite WYG! e.g. multiformat/print
¢ |nefficient? (bloated)

* Journal-compatible? Equations?

.uni-bonn.del~izzard/writing.html
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Today: Software Tools

¢ Writing tools
« WYSIWYG
* WYSIWYM
* Graphics tools
* Plotting
* Diagrams
* Images
* Web content
* Presentations

Scientific Writing

WYSIWYG

...What you see is what you get.

* e.g. Libre/OpenOffice Write, M$ Word

Joy. beautiful spark of the gods,
daughter from Elysium,
we, drunk with fire, step into
your holy shrine, Heavenly One.
B Your magic binds together again
that which custom has rigidly divided:
RIT human beings become brothers
" wherever your gentle wing is.
8e embraced, millions!
This kiss is for the whole world!
Brothers, over the starry canopy
there must be a loving Father dwelling.

Whoever has succeeded in the great attempt
to be a friend to a friend,
whoever has won a dear wife,

Scientific Writil.
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Output issues

Xpdf: schiller.pdf <2> v o X

« Expensive? (proprietary software)
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Joy, beautiful spark of the gods,
daughter from Elysium,
we, drunk with fire, step into
your holy shrine, Heavenly One
Your magic binds together again
that which custom has rigidly divided
all human beings become brothers
wherever your gentle wing is
Be embraced, millions!
This kiss i for the whole world!
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all human beings become brothers

wherever your gentle wing is.
Be embraced, millions!
This kiss is for the whole world!

Brothers, over the starry canopy
%Zﬂ there must be a loving Father dwelling.
cloa

Whoever has succeeded in the great attempt
to be a friend to a friend,

(@S v schiller v o %
| File | |State|[Page| Portrait||1.414| BBox|| schiler J| Mon Jan 80 16:00:59 2012 |
[variable Size
——— Joy, beautiful spark of the gods,

en laughter from Elysium,
__ Open | daughter from El
Print All we, drunk with fire, step into
Print Marked| Jour holy st:)rln:, Heavehnly One.
Save Al ‘'our magic binds together again
m that which custom has rigidly divided:



Proprietary Formats (e.g. doc)

* Always changing!
* doc 2000 vs doc 1997 vs docx vs ... etc.

e Compatibility issues

Following reverse engineering .. by Sun and
OpenOffice.org, Microsoft released a .DOC format
specification under the Microsoft Open Specification
Promise. However, this specification does not describe
all of the features used by (the) DOC format and reverse
engineering remains necessary.
https://en.wikipedia.org/wiki/DOC_(computing)

¢ Word (from 2007) now uses the Open Office XML format by default
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Compatibility issues

openoffice MS word

LaTeX

* Document markup language

Text annotated with instructions e.g.

\begin{document}

Joy, beautiful spark of the gods,
daughter from \textcolor{rccd}{Elysium},
\textbf{we}, drunk with fire, step into

your holy shrine, \emph{Heavenly One}.
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Compatibility issues

openoffice MS word

ire rBehile

WYSIWYM

 Separation of presentation and content:
* Focus on document contents
* Looks taken care of for you — don't worry!

* e.g. LaTeX & its editors

ITEX 2¢

Scientific Writing

LaTeX

* Document markup language

After processing:

Joy, beautiful spark of the gods,
daughter from Elysium,

we, drunk with fire, step into
your holy shrine, Heavenly One.

Argelander
1Il_'_\:ititut
N fur
P3O A onomic

Scientific Writing



LaTeX

e Advantages

 Great for scientific work (e.g. equations)

* Embed graphics, tables etc.

* Many add-on packages/templates
—p° Astronomy journals use LaTeX ‘/
* Open format (text file)
e Export ps/pdf/dvi/html
* Disadvantages
¢ Have to learn the commands

 Continuously compiling to ps/dvi/pdf

Scientific Writing
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BibTeX

« Citation system for LaTeX, use with Natbib

* Keep your citations in one file, download directly
from ADS, cite in LaTeX

penhahn}, R. and {Weigert}, A.},
{Stellar Structure and Evolution}",

publisher = {Springer-Verlag}, | read \citet{1994sse..book....
year = 1994 times

I read Kippenhahn and
Weigert (1994) ten times.

* Bibliography management systems:

. http://www.zotero.org/
. http://bibdesk.sourceforge.net/ m/?ﬁsgﬂi‘?der
x|Q|i
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LaTeX editors

(Hﬁ newtexfile.tex (~/tmp) - GVIM2
File Edit Tools Syntax Buffers ‘Window TeX-Sute TeX-Packages TeX-Environments TeX-Elements TeX-Math CVS Sessions Help

Jokd

e a mistake x* ¥

Sciejis

LaTeX help
* http://www.latex-project.org/
* https://en.wikibooks.org/wiki/LaTeX

1
* Lamport's book
http://www.amazon.com/LaTeX-Document-Preparation-System-2nd/dp/0201529831

ADccument Preparation System
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LaTeX editors

* LaTeX in emacs e.g. AcuTeX

x spec.tex o x
Fle Edt Options Buffers Tools LaTeX Command Math Ref Help

Including \EPSi{} Graphics|1)

LaTex provides the basic facilities to work with Floating bodies,
such 33 inages or graphics, with the figure and

feble enviromnents

There are also several ways to generate the actual
\wi (graphics) with basic LaTeX or a LaTeX extension package,

but most users find them quite difficult to understand, so

this nenal will not explain then

Please refer to \conpanion() and the \ianual() for more infornation on

A much casier way to get graphics into a document is to generate them

with a software packag: as XFig, Corelbrau!,
Frechand, Gnuplot, | and then include the finished graphice

into the document. Here again, LaTeX packages offer many ways to do

this, but this introduction will only discuss the use of \EESi{) (EBS)

graphics, because it is quite sasy to do and widely used

use pictures in the EPS format, you must have a \PSi{}

printert availeble for output.

A good set of cownands for inclusion of graphics is provided in the
\p=i {graphicx)_package by D.~P.~Carlisle. It is part of a vhole family
of packages called the ~graphics

Asauming you are working on a system with a
\P5i{) printer available for output and with the \textsf(graphics)
package installed, you can use the following step by step guide to
include a picture into your document

\begin(emmerate)

+ Export the picture £rom your graphics program in EES
Fotnat. ¢
+ Load the \textsf{graphicx) package in the preamble of the imput Argelander
i :
Scientifi e el rex 2% (20,41) (LaTeX /M Ref Fill)=--=21:23 0 2g----==-==-= 5 - H‘hs'nmt
cientific Writi 2 = NI

LaTeX editors

There exist hybrid WYSIWYM editors for LaTeX e.g.

WX < [N
TeXShop

e Texmaker

* ...+ many more
* See e.g. https://en.wikipedia.org/wiki/Comparison_of_TeX_editors
e LaTeX in Libre/Openoffice

- TeXMaths http://roland65.free.fr/texmaths/

- 0O0OLatex (now defunct?) http://ooolatex.sourceforge.net/
 http://docs.latexlab.org/
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www.lyx.o

* Document processor

* Graphical interface to LaTeX

* Little effort on your part (just write!)
* Equation editor

Graphics, tables

* Qutput to PDF, postscript, LaTeX, text, HTML, RTF
(>doc), Opendocument (ODF), DVI etc.

* Many extras: spell check, thesaurus, bibliography etc.

* A&A text class comes as standard! :)
Argelander
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Sclentific Writing /f\%{ronomie
www.lyx.o

Fle Edt View Insert Navigate Document Tools Help

sirs I @HS Y DEXLBEHRAE XAR ZaD O

s = |5 i = W Craton DO
PVREBBEE B BREELE Y 2
Aalable Ciations Selected Ciations
TEGENNRAS. 26,1965 A\ add | [1868MNAAS.26.1965
1868RSPS..17.453F
1895Ramen _pelete |

1896-Ramsay-Glasgow
Welcome to my greatest work ever:  }5scHerch-o.-1F

19280c08.13.1235
19414p) 54 501K

and then become thoroughly confused 1241} 54 501
1934MRAS 104 2738
1955hp).121. 1614

Secchi, A, *A Catalogue of Spectra of Red Stars", 28 (1868), pp. 196.

Search Citation

Search: | ) (Lssarch
Search field: | All fields v |__ Regular expression __ Case sensitive.
Entry types: |Allentry types _ search as youtype
Font: Default
Formatting

Gitation style: | Secchi (1868) v

Textbefore: | | Text after- land
N rge ander
JFll ator st | F e
N st porceuper e "B
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www.lyx.o

». LyX: fmp/testiyx S0
file Edt View Insert Navigate Document Tools Help

susecion v/ F] @ W & (P D @ K
gsEE B®EEEHE

BEHhQE AR TaE 0BE
EEOEM DO E® =Y

World Domination

1 Introduction

‘Welcome to my greatest work ever: disproof of E= mc”. First, let us start with a well-known equation
(ca-ﬁ + dmcz) P = iﬁ%

and then become thoroughly confused but Eq.. Ref: eq:beta-equation can help.

1.1 The g Matrix|

The matrix 3 can be written as

0010
B = ‘1] gg é w» (leqbeta-equation)
0100 v
inder
Font: Default t
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X Ly ftmpltest yx SIS
Fle Edit View Insert Navigate Document Tools Help
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World Domination

‘Welcome to my greatest work ever: disproof of E = mc? . First, let us start with a well-known equation

(Ca p+amc*

and then become thoroughly confused. . |

Font: Default
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[x X ftmptest iy (changed)
Ele Edit View Insert Navigate Document Tools Help
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World Domination

Welcome to my greatest work ever: disproof of E = mc®. First, let us start with a well-known equation

(ca-p+ amc)e = in%%

and then become thoroughly confused but Eq.. Ref: ebeta-equation can help. The matrix § can be written as
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Fle Edit View Insert Navigate Document Tools Help
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World Domination Lnguage Dngish V)~
Unknown word:
color Find Next
Replacement
1 Introduction colour V)| feplace |
) Suggestions: Replace Al
Welcome to my greatest work ever: disproof of E=mc”. First, let us start with a | | G =
well-known equation colon \fonore
color ianore Al
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and then become thoroughly confused but Eq..Ref eqheta-equation can help. | | cormter
What color is this equation? il
1.1 The g Matrix
The matrix g can be written as
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Font: Default 2lander

Scientific Writing

Astronomie



SeelfEOENE=EE

Fe ot Vew Go Bookmarks Tools Setings Hep
T @)  zomout @ zemin |[THEE] [ zoom 1Zsecton |

Thumbnails 2

1 Introduc N World Domination

Welcome to my g

and then become /
)

Revens
1.1 The g Ma

this o
The matrix 3 car ,}\(k
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1 Introduction

n help. What colour is

where 32 = I as stated in Secchi (1868).
References
Secchi, A. (1868). A Catalogue of Spectra of Red Stars. MNRAS, 28:196,
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Data Plotting

¢ There are many plotting packages e.g.
* MicroSoft Excel
* IDL

* Supermongo

e PGPlot

* Gnuplot €

* Python (SciPy) €
« Many cost money! _—

e Demo Gnuplot (which is free)

Argelander
Pj}stimt
a
PO 1A onomie

Scientific Writing

Gnuplot

set terminal postscript colour enhanced solid "Times-Roman" 26 linewidth 2
set output "master.ps"”

set title "Rob's Master Plot"

set xlabel "Number of Elephants"
set ylabel "Number of Pigeons" offset 3

set xrange[0:10]
set logscaley

set key bottom right

plot x*x with lines linewidth 2 linetype 3 title "f(x)", x*x-2*x with lines linewidth 2
linetype 1 title "g(x)"

Scientific Writing

Argelander
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Graphics

* Data-plotting tools
¢ Vector graphics

* (Bitmap) Graphic editors

Scientific Writing
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Gnuplot

e Command-line/scripted plotting program
¢ Cross-platform, open source, free!

* 2D, 3D plots

* Output PNG, PS, JPEG, PDF, bitmap, SVG ...
* Interactive window (pan/zoom etc.)
Version 4.6 in Ubuntu 14, or

/vol/software/software/tools/gnuplot

Version 5.0 is the latest version, expect this in the next Ubuntu.
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1[_1_'}stimt
I fur
P A A onomie

Scientific Writing

Gnuplot

set terminal postscript colour enhanced solid "Times-Roman" 26 linewidth 2
set output

Rob’s Master Plot
set title "R 100 i . . .
set xlabel '
set ylabel g 10 ]
set xrange .é)“
set logscal =
o 1 E
set key bo _".é
plot x*x wit E 0.1 E
linetype 11
0.01 + : .
0 2 4 6 8 10
Number of Elephants
Argelander
Institut
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Gnup|ot http:/lwww.gnuplot.info/
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GIMP http://www.gimp.org

GNU Image Manipulation Program
* Cross-platform, free
* Image editing: filters, colours, transformations, etc.
* Many photo editing plugins
* Save as PNG, JPG, PS, PDF ... you name it

Scientific Writing X|Q
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Vector Graphics

° e.g.
* Inkscape http://inkscape.org/

-
* Xara Xtreme http://www.xaraxtreme.org/ «*

* SVG (Scalable Vector Graphics) files Xara

i.e. vector/line drawings

» Export to PNG/postscript for talks/web

S

Scientific Writing Jpeg .gif .png .svg
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Bitmap graphics editing

¢ e.g. Adobe Photoshop (300 euros)
GIMP (free!)

* Imagemagick: command line/scripts (e.g. convert)

- Perl/python library XD =T )

e Also:

* Ghostscript

* Microsoft paint

Scientific Writing : @ T b e

GIMP example

* From gnuplot postscript to dark-background
presentation

Rob’s Master Plot

Rob’s Master Plot

f(x)
2x),
0 2 4 6 8
Number of Elephants

0.01

Number of Pigeons

f(x)
g(x)

4 [3
Number of Elephants
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GIMP example °

Fle Edt Select View Image Layer Colors Tools Filers FX-Foundry Scriptfu Xins Windows Help

Totbox 5n
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[ reather edges.

3 Rounded comers

I Expana from center.

O fxed: Aspect ratio I~
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o guides B

O shrinkmerged
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GIMP example

el

Scientific Writing

Layer Colors

Tools

7] Impot rom posscrpt I
Rendering Coloring
resoluton: [sool [ OB
Width: 2478 3] O Gray
® Color
ot 510 G pmaie

‘Try Bounding Box

O strong

Htelp

O strong

R |
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GIMP example

IGSLELPS L1, KB, L 1ay&1] 2LUURSUUY = G

Filters

FX-Foundry Script-Fu  Xins

Windows Help.

8] puplicate
Mode

4 Canyas Size.
Fit Canvas to Layers

[%] Print Size.
B, Scale Image.

[y

2009

&
Autocrop Image
Zealous Crop

4 Flip Horizontally
& Flip Vertically

& Rotate 90° counter-clockwise
B rotate 180°

2 A

L

Rotate the image 90 degrees to the right
Press F1 for more help

Merge Visible Layers.
Flatten Image
Align Visible Layers

Cirl+M

Guides
[T configure Grid.
€ mage Properties

Alt+Return

Error Level Analysis
Separate

S
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GIMP example

— | &
7 | izzard [ tex | tectures | writng [13] demo [gimp
Location =
foces | [name ~[sze_[odned][] [praview i
ielect [ search 71 1-gimp_windows png 66.0KB 12:25
@recenty used |M1ogapng 1002x8 1222 1
4
rey— masterpng 463K8 1219 ! =
B Deskiop masterps 214K6 1223
8 File system
masterps
e
£ Dropbor
+ - E —
Allimages. M|

+ Select ile Type (Automatically Detected)

Htelp
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GIMP examp

masterpe 1160 (B, 1 layer 21003000 - GHP.

Fle Edt Select View image Layer Colors Jools Fters Fx-Foundry Scriptfu Xns Windows Help
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GIMP example

masterps-1.16.0 (GB, 1 ayer) 30002100 - G
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Rob’s Master Plot
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GIMP example

Rob’s Master Plot

Colorto Alpha

From: to alpha

Htelp | Dok I xgincelL
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File Edit Select View Image Layer Colors Tools Fiters FXFoundry ScriptFu Xns Windows Help
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*masterps-1-16.0 (RGB, 1 layer) 3000x2100 - GIMP
Tools Fiters FX-Foundry Script-Fu Xtns Windol
%] color Balance. 2009
ue-Saturation.
& colorize.
(% Brightness-Contrast.
| Desaturate...
Pl [iwvert the colors
Use GEGL. |Press F1 for more heip|
Auto
Components
Map
info
Coloriy..
Color to Alpha.
Eilter Pack.
;
Maximum RGB.
Retinex.
BW Film Simulation
Chromatic Aberration.
Color Tint.
Technicolor 2 Color
Technicolor 3 Color.
Warming or Cooling Filter Argelander
i 0 Institut
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TP —— -
Tools Filters FX-Foundry Script-Fu Xins Windows Help
[%] color Balance T L T -
[] Hue-Saturation.
&7 colorize.
(% Brightness-Contrast.
2] Threshold.
Levels.
Curves.
Postarize.
] Desaturate..
[ inyert
Value Invert
Use GEGL
Auto »
Components »
Map. »
»
Color to Alpha
Filter Pack.
Elur
Maximum RGE...
Retinex.
e " BW Film Simulation
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GIMP example

Preview

Custem color:

i Help |

H_mome

{)59}( | %gan(sl
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GIMP example

& Valuspropagate ®

=
k3

Mode Propagate
O More white (larger value)
O More black (smaller value)
O widdle value to peaks

Upper threshold: 255

O Foreground to peaks
O only foreground To top
O only background

©More opague] N —

O More transparent:

ropagating alpha channel

Propagating value channel

Hidelp
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GIMP example

Tools Fiters FXFoundry Scriptru xns Windows Help
i 1N 2500

flo_ Edt Select yiew mage layer coors
I3

saveimage

Lower threshold GG

Propagating rate 100

8 cancel
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GIMP example

5 i8R Fx-Foundry ScriptFu Xtns Windows Help |
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Presentations

» Powerpoint: classic MicroSoft bloatware
e Learn some basic HTIVIL/CSS : it's not difficult! .

http://www.w3schools.com/html/

Web content

Apple's Keynote
 Openoffice/Libreoffice Impress (ree bioatware!)
» Word/Ooffice/Apple software (etc.) can output huge S5ie)beamer class

bloated HTML: don't use it (unless you have to?) B e

¢ Macs output text as bitmap images (!!!) ARGH
e Papers on your website: use links to PDF files
e Latex2HTML? (LyX can output HTML)

* You can use Typo3 on AlfA's website
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Posters Nearly the end

1. The Barium Stars 2 StellarEvolution Mystery

* LaTeX sciposter class
« Please fill in the questionnaire!
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¢ Scribus

* Read “Posters” chap.
of Eloquent Science
* Walk around the AIfA:
look at the posters @
¢ What do you like?

e What is terrible?

(there are some ... :)
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