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| ecture outline

« What is LaTeX and when would | use it.
* Your first latex document.

e Structuring your document.

« Packages explained

e Typesetting in LaTeX

« Adding a picture

« Making a ToC

» References
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MS Word is WYSIWYG (wiz-ee-wig)
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code " document

doc.tex doc.pdf

\documentclass[12pt]{article}

\begin{document}
Hello world!
\end{document}

1 < | > Q g 179.01% Vv R/ = - o

Hello world!

It's harder but has benefits.....
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* When a Word document (or LibreOffice) exceeds 100 pages,

It starts to become unmanageable:

e It's slow

e Figures start to move around the page

 Managing references becomes a pain

» Takes ages to update references

| wrote my thesis in MS Office, (300) pages, it was a
mistake.

* In general, large MS Word documents are a nightmare.

LaTeX does not have this limitation, it will cope with
massive documents. It's good for books, your thesis, or
manuals.
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Word v.s. LaTeX

« With word you have to mess around with positioning of
pictures/equations etc...

e This is fine for a 10 page document but not a book!

* With LaTeX, you just type in the text and LaTeX will take
care of everything else, it will:

* Place pictures close to where they are references.
 Hook up references

 Hook up cross links

* Place equations in the right place

o It will just do all the text formatting for you (I like it a lot!),
you just have to focus on the content.
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Advantages of Latex

 Latex is FREE and runs on almost all systems.
* There are many free addons for Latex, for example:

« Journals will give away style packs for Latex so when
writing your paper you can see exactly how it will appear
In print.

* You can instantly turn your document into a web site.
* You can turn your documents into presentations.
* You can get MATLAB to generate latex for you.

* Here Is a simple example from my work.....
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Density of States | Bands Luminescence

o L o ow osw E8

Layer name Thicknes  Jptical materia

Layer type
al 4e-08 metalfal w || contact -
p3htpcbm 2e-07 blends/p3htw || active layer
layer2 le-07 metalfau w || contact -

fhomefrodftest/gpvdma4.87

Information

B

Wavelengths:

3htpchm (actjve)

tayer2

=& General-purpose Photovoltaic Device Model (https://www.gpvdm.com) o =8
File Help
| Home | Simulations Configure Optics Cluster Plot +
-
a £ — i LYy 9
i I\Iewl i Open. Export Ul i Runl i Stopl Parameter Fur & i ormmrEn) Help
simulation simulation data simulation simulation scan
Device structure | Device
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A latex document: Front page E

Gpvdm manual

(talk through features)
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1 Foreword

D'mostill in the process of writing this manual, so it is by no means exhaustive.

which were

If wvou want more detail, I suggest vou also read the pape

published from this model - do also read the supplementary information

(S1) to the papers, as often write about the model in there.

2 Running the model

2.1 Installing gpvdm for windows

Go to the download page for gpvdm at http: //www . gpvdm. com/uwindows.
php| and download the latest version. Simply double click on it and s
to all questiors. The installer may offer vou a choice of where to ins
the software to, don’t change the install d
will only work if it

il

nation, the cwrent version

i in the default install path which is Chgpvdm. [

publish a new exe with updates every couple of weeks, however it is possible
I won't actually use gpvdm for a while after having published a new version.
hat breal
So. if gpyvdm is not working for, vou drop me
an e-mail and T will do my best to fx it asap.

Therefore. it is entirely possible that [ may have introduced bugs

the code in between releas

2.2 Installing gpvdm for linux

I'm not updating gpvdm for linmx as regulady as the windows version, this

iz alittle ironic az [ write all my code on linus and even compile the windows

s that there does not seem to

version on limot. The main reason for this

be too much demand for a Limoe version. If vou really want a new (Fedora)

Limux rpm that does the same thing as the windows exe let me know and

I can build one for vou. You can download the latest version of the gpedm
for limux bere http://www. gpvdm. com/windows. php

2.3 Running gpvdm

On both windows and limx gpvdm will install on the start menn, click on

it to launeh it. Onee run, a window resembling that in f

From the left, the first three icons on the toolbar, open a simulation, s

a simulation and generate a new simulation. Once vou have made a new

simulation, the the play button will run it, and the stop button will stop

the simulation running. You will find more video examples describing how

(talk through features)
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Szl iz £ 1 .

Figure 1: The electrical mesh editor

Each set of model paramete
tab. For example the tab DoS laye
material laver 0. These include mobility, recombination cross sections, tail
zlopes and band gaps. The ‘deviee’ tab is used to set information about the

device, such as shunt resistance, series re

: displaved in an individual sinulation

0 contains the material parameters for

tance and dersity of electrons/-

holes on the contacts.

2.4 Meshing
2.4.1 Editing the electrical mesh /layers

Editing the electrical mesh is done in the electrical mesh editor window -

see figure[d] The graph on the left hand side of the window shows the result

of the most recent electrical simulation. You can recaleulate this sinulation

for equilibrium conditions by clicking on the refresh button on the top left
of the window (the button looks a bit like a recyele arvow). A device is
made up of lavers, each laver represents a different material system, these
are defined us

at the top right of the window. The thickness of

Jp_drift_plus_diffusion.dat: Total curvent dersity (Jndp) - position
Position(nr)
s Total curvent density (Jo+Jp)(Am=2)

H-pis

3 The physical model
3.1 Electrical model
3.1.1 Calculating the built in potential

To caleulate the built in potential of device we must know the following

things:
o The majority carrier concentrations on the contacts n and p.
o The effective dersities of states Norao and Nuoso.
o The effective band gap E;

Then infinite recombination velocity on the contacts is assumed. 1 have
not included finite recombination velocities in the model simply because
they would add four more fitting parameters and in my experience 1 have
never needed to wse them to fit any experimental data I have come across.

X Ii{
n~

Majarily hale
contact

Evumn
Eaq

B
Majarily elactran
contact

[+3

Figure 4: Band structure of device in equilibrium.
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A latex document: Super nice E
equations

equation; electron thermal model and hole thermal model. The latter two
solve the energy balance equations, or 3rd order moment expansion of of the

. . .
Boltzmann equation. If you turn on just the lattice model, the lattice heat [ ] I hIS IOOkS Ilke It haS

equation will be solved along with the electrical model. The thermal solver

is external to the electrical solver. CO m e fro m a bOO k!
d ( (1’.1}_.) _H (25

- =t
dx s

here H (the heat source femm) i given b * MS Word would not be
g LB, (VB @) able to make it look this

qdr " g dr

. .
If vou turn on the electrical and hole thermal model, then the heat source n I C e
| ]

term will be replaced by

A= (BTl o) » Maybe some
. typesetting software on
o the Mac would be able
Sy = -yl 4SBTy ) to do this but it would

o dL, 5k,

q
will be solved. b f
The energy balance equations will also be solved for electrons, n Ot e ree .
1.5n 1dE. 3k - T, =1
on ey~ 20 RT, 4+ n( (30)
dx q dr 2 Te

and for holes

dr q dr P 2

The thermal conductivity of the electron gas is given by (tal k th ro u g h fe atu reS)

1S, 1dE, . 3ky[ . . T, - T, _
i b (Hl},—n(—} *)) (31)
Te
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3.2.3 Backwards propagating wave

Rearrange equation, to give,

n
Ef = B + 2 (Bf — E;) (52)
1
Inserting in equation [44] gives
L m _ _ -
Ef + E; = E; +a(E£L*E2}+El (53)
_ _ no _ -
2E, =E, +E, — E(EQ+ —E)) (54)
_ mn ny — na _
2F = E; E 55
1 ny + no 2 n1 + n2 + 5 (55)

Which is the same result as obtained in [2].
These equations become:

Eltig = Eyriz+ Ey (56)

and
Ef_tlg = E; + By (57)

Accounting for propagation we can write. Note the change in sign be-
tween and this work, this is because of how I have defined my wave
equation.

Ertlg = E;ecgdl + E{Tlge_cgdl (58)

and

(talk through features)
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2.5 Output directories

equilibrimm

Before the solver starts any simulation it solves the device equations in the
dark with OV applied bias. The result of this caleulation are placed in this
directory. The practical reason for doing this is that Newton’s method only
works if you give it a reasonable starting guess for any given problem. Thus
to start the solver, we guess the carrier densities at 0V in the dark, we then
use Newton's method to caleulate the exact carrier density profiles at 0V
in the dark (results are stored in the equilibrium directory), then from this
point we can work our way to other solutions say at +1V in the light.

2.6 Output files
2.6.1 1D position space output

Band structure Ec.dat:LUMO-position
x-axis: Position(nm)
y-axis:Electron Energy(el’)

Efield.dat:Material munber - position
x-axis: Position(nm)
v-axis:Number(au)

Eg.dat: Band gap-position -

This text was
autogenerated by a python

Ev.dat: HOMO-position

python script.

y-axis:Electron Energy(el’)

Fi.dat:Equlibrium Fermi-level - position
w-axis: Position(nm)

Enables close integration
of code/scripts and

w-axis: Position(nm)

document generation.
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* I've only got two references in this document (because
It's a manual) but they are nicely formatted.
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‘ Gpvdm manual - Mozilla Firefox b o =S ‘ Scanning parameters - Mozilla Firefox "+ =B %
Fle Edit View Histery Bookmarks Tools Help Fle Edit View History Bockmarks Tools Help
& Recent Visitor Activity... % Gpvdm manual x\G libre office - Google S... x4+ & Recent Visitor Activity... % | Scanning parameters x| G libre office - Google 5. % +
¢ 130% | & | |2 libre office BN + A B~ » » = (€ ) ® | gpvdm comjman/node 10 html 130% | & | |Q libre office B aN= +F & O~ » » =
M %‘ Previous
Next: Foreword Next: Output directories Up: Meshing Previous: Interfacing the electrical and

G dem manu al Scanning parameters

Sometimes one wishes to systematically vary a simulation parameter, this is how
Roderick C. I. MacKenzie to do it:

Ho Simulate View Plots

roderick.mackenzie@nottingham.ac.uk a8 5 N N | ?@v K ()

x[D_ Simulation mode: timadomain + |Light intensity (Suns){ 0.0 v
Figure: Step 1: Select the 'Parameter scan' tool.

e i s

@ E
RPN Lz-cx @

¢ Foreword
e Running the model
o Installing gpvdm for windows
o Installing gpvdm for linux
o Running gpvdm
o Meshing
» Editing the electrical mesh/layers
= Editing the optical mesh/lavers . . . , o
» Interfacing the electrical and optical models Figure: Step 2: Add a 'scan line' to the scan.

» Scanning parameters . PR '
o Output directories SRR e
o Qutput files w x4 s o @R N2 W

= 1D position space output P
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| ecture aim

* In this lecture we will be learning how to use LaTeX.

 Like many of the lectures in this module, | don’t want to
make you an expert in the topic but expose you to basic
concepts.

* You can then go off on your own learn more on your own |f
you want to.
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 What is LaTeX and when would | use it.
 Your first latex document.

e Structuring your document.

« Packages explained

e Typesetting in LaTeX

« Adding a picture

« Making a ToC

» References
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i e [CESRE L =0

@ lobvien? * There are

5 . Metwork @. labviewtest I f f

rograms (3) @5 Lecture 2 OtS (0) I’Oﬂt

T

b e | o ends to latex

’z} (UoN) Text Output Location: texmaker (CHAYWINDOWS\systern32\ confighsysternprofilel,

Vision Texture Training AppDatatLocal\Microsoft\App\i\ Client\Integration\826 ELEBA-FBF5-4034- | array2

AATB-EESED3923B22\ Root\ Texmaker) -

Control Panel (7) EroTTe

ES| pake text and other items larger or smaller rﬁl o

IS Adjust ClearType text C spllit

@ Hear text read aloud with Marrator @' =um

@ Change text to speech settings rﬁl Untitled

@ Use audic description for video | Ju latex

ﬂ Change display language latex Date modified: 23/02/2017

g play languag
& Change the languages used for partially translated menus and ... ' File folder Offline availability: Not availal

p See more results

|te:d x| |Logaﬂ|>|

3 AEENaAE
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'E* Texmaker

File

Structure

0% N 8 > << U -1 QT

—
—

ps|
I8
i
i

Edit Tools

FRES 5TD Y iy

LaTeX Math Wizard

Messages | Logl Source Viewer JM=5] d}r

Bibliography  User

Quick Build aalil

EENRSARNDDIDSE &EAE

View Options

Help

i -

(= E=]

12 N3]

UTF-&8 Mormal Mode
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3.2.3 Backwards propagating wave
.................................................. Rearrange equation, [I7]to give,
> I3 NVewror -

Ef=E[+ ZJ(E; —Ej) (52)
|

m

Inserting in equation gives

1
{+]
8 z n
] E;+E;:E{+f(£;—E;)+E; (53)
vl (8]
® n na
= = 2E[ = Ef + B — 25} ~ E}) (54)
=
@ B (55)
a
o @
o @
&)
3 (56)
]
] 7)
¢ in sign be-
w d my wave
!
(58)
and

document

Front end
(GUI)

Back end

If you are on a mac or linux box, you can execute latex directly

Terminal - rod@rodlinuxbox:~/Desktop/latex b o =l ek
Fle Edit View Terminal Tabs Help

/.6-1.40.16 (TeX Live 2016/dev) (preloaded fo
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Make a new document

11\_ Texmaker
F Edit Tools LaTeX Math Wizard Bibliography User
© New CtrieN  BS

View Options Help

Quick Build
Mew by copying an existing file
led Open Ctrl+O
Open Recent -
Session -
H save Ctrl+S

Save As

Save All
Save A Copy

£ Close Ctrl+W
Close All
Reload decument from file

Reload all documents frem file
Print Ctrl+P

(% =T Ctrl+Q
A3

EERRESERODONEIQD &AE E

tructure Messages | I._ogl Source Viewer JNSTeY UTF-8 Normal Mode
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"2 Document : untitled3 EI

File Edit Toocls LaTeX Math Wizard Bibliography User View Options Help
FESE OOpg YW > csid ~ 2 vewror -
2

Structure 1 = Untitleds

“documentclass[12pt] {article}
B|| “begin{document}

Hello World!

e B T L Y L FE I S ]

‘end{document}

HEEHEH S22 HES S8 00 m

\documentclass[12pt]{article}

REEIN@SHE ANDUDISE AEAE E

\begin{document}
Hello world!
\end{document}

UTF-8 MNormal Mode




Your first Latex document I' Nottingham
\ means that what comes \documentclass tells latex
next is a latex command, what type of document you
not text. will be generating, article,

\ book, and many more
begin » _
of text\ \documentclass[12pt[{article}
\begin{document} \ - ot sive
Hello world!
end of » ‘end{document}

text
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1}-‘_ Document : untitled3

Bibliography  User

T2 Edit Tools LaTeX Math Wizard
©  New Ctrl+N
New by copying an existing file
kel Open Ctrl+ O
Open Recent .
Session -
H Save Ctrl+5
Save As
Save All
Save A Copy
e Cloze Ctrl+W
Close All
Reload decument from file
Reload all documents from file
Print Ctrl+P
B4 Bt Ctrl+Q

Messages / I..ogl Source Viewer

Ready

Quick Build

EENRRHEENDDDEE=2EE

1

-

=1 o o L R

View Options

-

B Untitled3 b X L

ViewPDF ¥

‘“documentclass[l2pt] {article}
‘“begin{document}
Hello World!

‘\end{document }

UTF-8

(1203

Mormal Mede
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Make a new folder in z:\ called latex

"% Document ; untitled3 E'@
BN Save As
[ i
@u.|- Desktop » - | g | | Search Desktop
ault
Organize « Mew folder B - @. e
icle =
- Shortcut |7| =
_,-q_’ Favorites 3 @ 1.04 KB e [:
Bl Desktop bt =
i 4 Downloads M|KT\=_)( Download Files
3y . - { File folder
kil Recent Places |= "
Email
) Libraries E' Internet Shortcut
| 4 120 bytes View 4
@ Documents . :
A o Music I.-" ~ F:Ip EZdS:UEtFU::t Sort by 3
nternet Shortcu
[E5| Pictures r 146 bytes Group by 3 -
. . ) Refresh
B Videos ™%, Printand Scan
I Internet Shortcut Paste
1% Computer - 158 bytes Paste shortcut
l T ., Folder
File name: MNew v | @] Shortcut
5 s | TeX fil tex *.bib " sty *.cls “.mp *.Rnw *.
ave as type [ iles (.tex ".bib *.sty ".cls ".mp *.Rnw ".asy) B Screen resolution ff] Microsoft Access Database
W@ Gadgets | Flash ActionScript File
“ Hide Folders & personalize 2 Document
| C5 Chem3D Model

CS Chem3D Model

C5 ChemFinder Document
C5 ChemFinder Document
Contact :
Microseft Word Document B

PIMSFLOW Document

Geometry.Document

Mindjet MindManager & Document

TRFERI OO0 B

Messages | Lngl Source Viewer

Microsoft Proiect Document
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Z:\latex

The University of

' | Nottingham

UNITED KINGDOM - CHINA - MALAYSIA

I

B Save As =
-T--\\\
@lel Desktop » - | +y | | Search Desktop 0o |
Organize ¥ Mew folder =T - (7]
)L IR T EA LYUWTITILEL FHES |:|
i Favorites = | File folder =
B Desktop ——
& Downloads 5' Internet Shortcut
=l Recent Places  |= o 120 bytes
s .\ Help and Support
) Libraries | Internet Shortcut
= 146 bytes —
j Documents - )
J—F Music @™ Frintand Scan
_ [ Internet Shortcut
b Pictures 158 bytes =
E Videos
‘ , latex ‘
- File folder —
1M Computer - : , [=|
Date created: 23,/02/2017 14:22 } _
File name:; Empty folder -
Save as type: ’TEX files (*.tex *.bib *.sty *.cls *.mp *.Rnw *.asy) v]
= Hide Folders [ Open J ’ Cancel ]
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Save the document as z:\latex\doc
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p_——
@uv| o b latex

Organize = Mew folder

-~
. Mame
[ Favorites o

v|4:,|

Conrrh lates
SEQrCN 1GTEX

Date modified

Bl Desktop Mo itermns match your search.,

4. Downloads

L E;
= Recent Places

- Libraries
3 Documents
J‘- Music
= Pictures

E Videos

)

v [l

M Computer

File name: = dod]

Save as type: ’TEK files (*.tex *.bib *.sty *.cls *.mp *.Rnw *.asy)

“  Hide Folders

s |

Cancel ]
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Set the compiler to PDFLaTeX
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E: Docurnent : Ci/Users/ezzrm/Desktop/latex/doc.tex

FRE oapgVip »

Structure

=
]
vl
m
R
=
=
m
i
=

Messages |/ L_ogl Source Viewer WL

EENEER ANDDDE

File Edit Tools LaTeX Math Wizard Bibliography User View Options Help

“documentclass[1l2pt] {article}

B|| ‘“begin{document}

Hello World!

‘\end{document }

1213

XTLLTC1S

PDFLaTeX
Quick Build _
LaTeX B
Divi-=P5
PDFLaTeX
BibTeX
MakeIndex
MPost
PS-=PDF
DVI-=PDF
ntote
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3.2.3 Backwards propagating wave

T Termaker
File Edit Tools LaTeX Math Wizard Bibliography User View Options Help

Rearrange equation, [I7]to give,

——— B = B + (B} - Bf) (52)
g 1
(4] Inserting in equation [4] gives
=2 el
= ] B aE =0 E T (53)
V] [E] n
® n ne
0 €] 2E] = Ef +E; — "J(E; - E;) (54)
[} 8 L
s m m—n
= 2B —— =E} 12 4 By 55
0} = Tt Cmim T2 58)
Gl Which is the same result as obtained in [2].
B 3 These equations become:
0 :
L] = &
g 0 Ertiy=Efris+ E; (56)
= and
L] Eftiy =Ej + Eyri (57)

Accounting for propagation we can write. Note the change in sign be-
tween [2] and this work, this is because of how I have defined my wave
equation.

Effty = Ef €% + Eyrppe=®h (58)

and

document

Front end
(GUI)



Now, let's compile the document
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E:_ Document : C:/Users/ezzrm/Desktop/latex/doc.tex

File Edit Tools LaTeX Math Wizard Bibliography User

Structure

=1 b L R

L
]
V]
m
R
=
L
=
m
[

EENRSH I NI = &Ae E

Messages | I._ogl Source Viewer

FREE OSpPpYp - w2

View Options Help
ViewPDF  ~
doc.tex e

‘documentclass[12pt] {article}
B|| \begin{document }
Hello World!

‘\end{document}

X L1:7C:15 23]
UTF-8 Mormal Mode




Add a title page
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Tt\‘ Document : C:/Users/ezzrm/Desktop/latex/doc.tex

File Edit Toocls LaleX Math Wizard Bibliography User View Options Help

FEE OOP YR - o

Structure

BEEH R SEEH2EE N0 m
EEINESH ANDIDINEEAEHE

‘“documentclass[12pt] {article}

“title{My report}
‘date{2017-02-20}
“author{Roderick MacKenzie!}

‘begin{document}

\documentclass[12pt]{article}

‘maketitle
\newpage
Hello World!

\end(document} \title{My report}
\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}

L

B oar

SN Source Viewer RGN

\maketitle
\newpage

Hello world!
\end{document}




You should get this.

My report

Roderick MackKenzie

NN T-02-20
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Hello World!




Numbering on the title page

\documentclass[12pt{article}
\title{My report}

\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}
\pagenumbering{gobble}

\maketitle
\newpage

\pagenumbering{arabic}

Hello world!
\end{document}
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Page numbers sorted out
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My repaort

Roderick Mackenzie

01 T-02-20

Hellos Wiorlad!
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 What is LaTeX and when would | use it.
* Your first latex document.

e Structuring your document.

« Packages explained

e Typesetting in LaTeX

« Adding a picture

« Making a ToC

» References



Adding more text to the
document

\documentclass[12pt{article}
\title{My report}
\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}
\pagenumbering{gobble}

\maketitle
\newpage

\pagenumbering{arabic}

Hello world! -
\end{document}
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Replace Hello world!
with 5 random
paragraphs of text
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English so for today only....

* YOou can use... http://randomtextgenerator.com/

His having within saw become ask passed misery giving. Recommend questions get
too fulfilled. He fact in we case miss sake. Entrance be throwing he do blessing up.
Hearts warmth in genius do garden advice mr it garret. Collected preserved are
middleton dependent residence but him how. Handsome weddings yet mrs you has
carriage packages. Preferred joy agreement put continual elsewhere delivered now.
Mrs exercise felicity had men speaking met. Rich deal mrs part led pure will but.

Prepared do an dissuade be so whatever steepest. Yet her beyond looked either day
wished nay. By doubtful disposed do juvenile an. Now curiosity you explained
immediate why behaviour. An dispatched impossible of of melancholy favourable.
Our quiet not heart along scale sense timed. Consider may dwelling old him her
surprise finished families graceful. Gave led past poor met fine was new.

Not a recommended strategy for your thesis!
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\documentclass[12pt]{article}

\title{My report}
\date{2017-02-20}
\author{Roderick MacKenzie}

\begin{document}
\pagenumbering{gobble}

\maketitle
\newpage

\pagenumbering{arabic}

Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

Prepared do an dissuade be so whatever steepest

Prepared do an dissuade be so whatever steepest: ° YOU ShOUId have S“ghtly
1 longer paragraphs

Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

 make 5-7 paragraphs.

\end{document}
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Making paragraphs, sections, E Nottingham
subsections and sub,sub,sections. e

Subsections in documents are defined like this:

\section{Title of section} %define section
\subsection{Title of subsection} %define subsection

\subsubsection{Title of subsubsection} %define subsubsection

\paragraph{} %define paragraph

They will automatically be numbered
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\pagenumbering{arabic}
\section{an dissuade}

Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.

\subsection{so whatever}
Prepared do an dissuade be so whatever steepest. e Copy and paste

Prepared do an dissuade be so whatever steepest. VariOUS Comedy
)

\paragraph{ dissuade be s} :
Prepared do an dissuade be so whatever stee Eng“sh from the
Prepared do an dissuade be so whatever :

main text to make
\subsubsection{dissuade be so :
Prepared do an dissuade be so whatever steepest. the tltleS.

Prepared do an dissuade be so whatever steepest.

\section{whatever st}
Prepared do an dissuade be so whatever steepest.
Prepared do an dissuade be so whatever steepest.
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My report
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 What is LaTeX and when would | use it.
* Your first latex document.

e Structuring your document.
 Packages explained

e Typesetting in LaTeX

« Adding a picture

« Making a ToC

* References
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LaTeX packages

e It is fairly uncommon to use external plugins to MS Word.
* Generally speaking, you just use MS Word as it comes.
e If it does not have a feature you want.... Tough luck!

e LaTeX on the other hand is built around plugins/extentions.
There is an extension (package) for everything!

e LaTeX comes with hundreds already installed



Searching for LaTeX pacakes on
the web https://www.ctan.org/pkg
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e This is only a fraction of the packages available
starting with the letter ‘r’:

REEEEERRERREEEREE - EREEREREEE

r2bib
Convert refer and EndNote files to BIBTEX

r_und_s
Chemical hazard codes

ragged
Generlc ragged left and ragged right op-
tions

ragged?e
Alternative versions of "ragged"-type com-
mands

raggedr
Set an entire document raggedright

rail

Syntax specification in EBNF
rakedlatex
A rake-based tool to complle [ATEX
projects
raleway
Use Raleway with TgX(-alike) systems
ran_toks
Randomise foken strings
randbild
Marginal pictures
random
Generating “random” numbers In TgX
randomlist
Deal with database, loop, and random In
order to bulld personalized exercises

randomwalk
Random walks using TikZ

Typeset recipes In note-card-sized boxes

rectopma
Recycle top matter

recycle

A font providing the "recyclable” logo
redefine

Conditional macro, eic., definitions

redis
A Hebrew font

REdit
Menu-based editor

refcheck
Check references (In figures, table, equa-
tions, etc)

refcount
Counter operations with label references

refenums
Define reference labels items with names
of thelr own

refer
Convert a BIETEX bibliography to refer for-
mat

refer-tools
Convert between refer format and BigTeX
format

references
Bibliographic software supporting
LATEX/BIBTEX

reflectgraphics
Techniques for reflecting graphics

rafman

resphilosophica
Typeset articles for the Journal Res Philo-
sophica

resumecls
Typeset a resume both In English and
Chinese

resumemac
Plain TgX macros for resumés

reverxii
Playing Reversi in TeX

revnum
Reverse enumerate

revquantum
Hacks to make writing quantum papers for
reviex4-1 less painful

revtex4-0
Styles for varlous Physics Journals (old
version)

revtex4-1

Styles for varlous Physlics Journals
ric2bib

Generate BigTgX entrles for IETF RFCs
il

Ruby font installer library
RGB

Tables of RGB colour parameters

ribbonproofs
Drawing ribbon proofs

richtext
Create rich text strings

Rotate floats

rotpages
Typeset sets of pages upside-down and
backwards

rotunda
Rotunda manuscript book-hand font

roundbox
Round boxes In IATEX

roundrect
METARPOST macros for highly configurable
rounded rectangles (optionally with text)

rpg-module
Typesetting old-school Dungeons and
Dragons modules

rplain
Redefines the plain pagestyle

RRGtrees
Lingulstic tree diagrams for Role and Ret-
erence Grammar (RRG) with IATEX

rsc
BIEIEX style for use with RSC Journals

rsfs
Ralph Smith's Formal Script font

rsfso
A mathematical calligraphic font based on
rsfs

RST
Drawing rhetorical structure analysis dia-
grams In IATEX

rterface
Access to R analvsis from within a docu-
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\documentclass{article}

\usepackage{graphicx}

\begin{document}

\begin{figure}
\includegraphics|width=\linewidth]{cat.jpg}
\caption{A cat}

\label{fig:catl1}

\end{figure}

Figure \ref{fig:catl} shows my cat.

\end{document}

* Download your image from moodle and
place it in z:\latex\cat



What it will produce
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My report

Roderick MacKemzie
HILT-02-H)

Figure 1: A cat

1  manners however one village
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e LaTeX is really good at handling equations. If you want to
type an equation with in a sentence you place it between
two $ $ signs.

* For example:

My dog knows that $f(x) = x2$, he is a clever dog.

 This will result In:

1 manners however one village

Mr oh winding it enjoved by between. The servants securing material good-
ness her. Saw principles themselves ten are possession. 5o endeavor to con-
tinue cheerful doubtful we to. Turned advice the set vanity why mutual. My
dog knows that f(x) = z% he is a clever dog. Reasonably if conviction on
be unsatiable discretion apartments delightful. Are melancholy appearance
stimulated occasional entreaties end. Shy ham had esteem happen active
county. Winding morning am shyness evident to. Garrets becanse elderly
new manners however one village she.
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* You have a go at trying to make this:

1.1 perceive do greatest

For though result and talent 1 add are parish valley, Songs in oh other avoid
it hours woman stvle. In myself family as if be agreed. Gay collected son him
knowledge delivered put. Added would end ask sight and asked saw dried
house. Property expenses vourself occasion endeavor two may judgment she.
Me of soon rank be most head time tore. Colonel or passage to ability.

1.1.1 Money eat

Sussex result matter any end see. It speedily me addition weddings vicinity in
pleasure. Happiness commanded an conveying breakfast in. E = me® Regard
her say warmly elinor. Him these are visit front end for seven walls, Money
eat scale f(x) = 2®+r now ask law learn. Side its they just any upon see last.
He prepared no shutters perceive do greatest. Ye at unpleasant solicitude in
companions interested.

2 speedily me addition wedding

Oh acceptance apartments up sympathize astonished delightful. Waiting him
new lasting towards. Continuing melancholy especially so to.

Me unpleasing impossible in attachment announcing so astonished. What
ask leaf may nor upon door. Tended remain my do stairs. Oh smiling amiable
am so visited cordial in offices hearted.
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\documentclass{article}

\begin{document}

Was justice improve age article between. No
projection as up preference reasonably
delightful celebrated. $E=mc”"2$ Preserved and
abilities assurance tolerably $f(X)=x"2+x$
breakfast use saw. And painted letters forming
far village elderly compact.

\end{document}
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1.1 perceive do greatest

For though result and talent 1 add are parish valley. Songs in oh other avoid
it hours woman style. In myself family as if be agreed. Gay collected son him
knowledge delivered put. Added would end ask sight and asked saw dried
house. Property expenses yourself occasion endeavor two may judgment she.
Me of soon rank be most head time tore. Colonel or passage to ability.

1.1.1 Money eat

Sussex result matter any end see. It speedily me addition weddings vieinity in
pleasure. Happiness commanded an conveying breakfast in. £ = me® Regard
her say warmly elinor. Him these are visit front end for seven walls. Money
eat scale f(r) = r?+x now ask law learn. Side its they just any upon see last.
He prepared no shutters perceive do greatest. Ye at unpleasant solicitude in
companions interested.

flx) = a* (1)
flr)=z4+2* 4+ (2)

2 speedily me addition wedding

Oh acceptance apartments up sympathize astonished delightful. Waiting him
new lasting towards. Continuing melancholy especially so to.

Me unpleasing impossible in attachment announcing so astonished. What
ask leaf may nor upon door. Tended remain my do stairs. Oh smiling amiable
am so visited cordial in offices hearted.

2.1
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Have a go at typing this In. TR NGO

\documentclass{article}

\begin{document}

\begin{equation}
f(x) = x"2
\end{equation}

\begin{equation}
f(X) = X+x"2+x"3
\end{equation}

\end{document}




Exercise: Have a go at these

\frac{1}{\sqrt{x}}

F(x) = \int*a_b \frac{1{3}x"3

The University of

I Nottingham
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N(X) = \frac{1H{\sqgrt{2\pi}}\int_{-\infty}{x} e{-\frac{1}{2}z"2} dz

Hint for matrix: \usepackage{amsmath}

[
\begin{matrix}
1 & O\

0&1l

\end{matrix}

]

\left|
\begin{matrix}
1 & O\

0&1
\end{matrix}
\right]
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N(z) = \/%/;F_%zzdz (1)
F(z) :/: éf (2)

e 8

e 0
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 Making a ToC

* References



The University of

Making a table of contents E Nottingham

UNITED KINGDOM - CHINA - MALAYSIA

Contents

1 manners however one village

2

Txr 11 perceive dogreatest . . . ... oo 0o oo B
‘\[y roport LLL  Moneyeat .. ... L0 0 0 oo B
3

Roderick MacKenzie 2 speedily me addition wedding
2 3

2017-02-20
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Adding a content page

& Document : Z:/latex/doc tex
File Edit Tools LaTeX Math Wizard Bibliography User View Options Help
s BB SO Y o o v P vewrr -

 Nev |

doc.tex

X Lic1e

(1213

B|| \documentclass[12pt] {article}

‘usepackage{graphicx}
“title{My report}
“date{2017-02-20}
‘author{Roderick MacKenzie}

4 @ manners however one village
> perceive do greatest

4 @ speedily me addition wedding

m

R N T T PR

‘“begin{document}
‘pagenumbering{gobble}
‘\maketitle

\newpage
‘“pagenumbering{arabic}

/\(taxo fcontents
newpage

\section{manners however one village}

Mr oh winding it enjoyed by between. The servants securing material goodness her. Saw
principles themselves ten are possession. So endeavor to continue cheerful doubtful we
to. Turned advice the set vanity why mutual. My dog knows that 5f(x)=x"2%, he i= a

[F-I=)

EEHRE S =EE0NH

clever dog. Reasonably if conviction on be unsatiable discretion apartments delightful.
Are melancholy appearance stimulated occasional entreaties end. Shy ham had esteem
happen active county. Winding morning am shyness evident to. Garrets because elderly new
manners however one village she.

EEOSEAQDDDLREE =S E E

[

\.b-egin{document}

P .

\tableofcontents
\newpage

UTF-8 MNormal Mode
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 What is LaTeX and when would | use it.
* Your first latex document.

e Structuring your document.

« Packages explained

e Equations in LaTeX

 Making a ToC

 References



References in LaTeX

e LaTeX stores references in a .bib file.

e This Is just a plane text file.
e Each entry in the file looks like this:

@book{mackenzie,
AUTHOR="Roderick MacKenzie",
TITLE="Organic Semiconductors",
PUBLISHER="My Publisher",
YEAR="2100",

}

The University of

E Nottingham
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1}-\_ Document : untitledd
= Edit Tools LaTeX Math Wizard Bibliography User View Options
2 New Ctrl+N

Help

PDFLaTeX

Mew by copying an existing file
untitieds

led Open Ctrl+0
+
Open Recent B et
Session - A
= save Ctrl+5 =
B 4
Save As (i1 !
Save All
€]
Save A Copy =]
@ Close Ctrl+W =]
Close All =]
Reload document from file
Reload all documents from file —
5]
Print Ctrl+P x|
Exit Ctrl+Q
=
=

A

UTF-8

Normal Mode




. ] ] l The University of
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[

T Save As =

OD | || « ezzrm (WUON2\Users03\m) (... » latex v | 42 || Search tatex 3
Organize « Mew folder 1= - 'ﬁ'
B Decktop o Mame . Date modified Type

8 Downloads T e 0 23/02/201714:49  LaTeX dos

= T
=| Recent Places

m

- Libraries
3 Documents

J‘- Music

b=| Pictures

E Videos

M Computer
i Windows (C) - o .
File name: doc.bib -
Save as type: | TeX files (*.tex *.bib *.sty *.cls ".mp *.Rnw *.asy) v]
~ ' Hide Folders Save | | Cancel |
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" Document : Z:/latex/doc.bib o e ==

File Edit Tools LaTeX Math Wizard Bibliography User View Options Help
“‘ B E' ) ™ ' Y . + pOFLaTeX v

Structure

doc.bib ~ X oLric:d 23]

[ LABELS
BLOCKS
a manners however one village
[+ perceive do greatest
4 @ speedily me addition wedding

S HE =S M|

HE  HE &

ref]
Al
B
(i |
e
=]
=]
=]
5]
X
=
=

4« v ]

- Source Viewer JEEERN UTF-8 Mormal Mode
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& Document t: Z:/latex/doc.bib -

File Edit Tools LaTeX Math Wizard Bibliography User View Options Help
I ‘F L Al o ' v . = PDFLaTeX <= ViewPDF ~
Structure ..

4 [3) doctex
> LABELS
BELOCKS
4 @ manners however one village
> perceive do greatest
4 [S] speedily me addition wedding

[T BT S P VR

HI SIS REEE S NN o
HElNDURDS=D EEE S

@book{mackenzie,
AUTHOR="Roderick MacKenzie",
TITLE="Organic Semiconductors",
PUBLISHER="My Publisher",
YEAR="2100",

}
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TE\_ Document : Z:/latex/doc.tex
File Edit Tools LaTeX Math Wizard Bibliography User View Options Help
ERE oap VY ip > ko

Structure F doc.tex v X :45C:9 H'E
EE [ doctex 33 £ix)=x"2 -
— [+ LABELS 34 “label{equ:one}
= BLOCKS effl - \end{equation}

a manners however one village LA 36
> perceive do greatest = 37 ‘“begin{equation}
V] a @ speedily me addition wedding B] 38 LX) =H+K"2+x"3
M H 39 “label{egqu:two}
n @ doc ) 40 ‘“end{equation}
41
= = EH
E ] \section{speedily me addition wedding}
. 44 Ch acceptance apartments up sympathize astonished delightful. ‘ref{egu:one} Waiting him
% new lasting ‘ref{egu:two} towards. Continuing melancholy especially so to.
— 45 \paragrabh{ }
. 46 Me unpleasing impossible in attachment announcing so astonished. What ask leaf may nor
% Eﬁ upon door. Tended remain my do stairs. ‘cite{mackenzie} Oh =miling amiakle am so visited i
E cordial in offices hearted.
1P| o 47 \subsection{}
i 48
s = 49 “bibliography{doc} =
S0 “Wbikliographvstvle{iecsetr}
E 51
52 \end{document}

File Type Line  Message

L

|oG FILE : B
This is pdfTeX, Version 3.14159265-2.6-1.40. 17 (MiKTeX 2.9) (preloaded format=pdflatex 2017.2.23) 23 FEE 2017 14:58 |j
entering extended mode

==, jdoc.tex

doc. tex i

Source Viewer ] UTF-8  Normal Mode
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"'E"_ Document : £:/latex/doc.tex EI @

File Edit Tools LaTeX Math Wizard Bibliography User View Options Help
v L E 5y - ' Y -. ".b Quidk Build - “.' View PDF -

Structure 120 3]
EE [ doctex 33 £ix)=x"2 -
— » LABELS 34 “label{equ:one}
= BLOCKS effl - \end{equation}

4 @ manners however one village LA 36

> perceive do greatest — 37 “begin{eq
EI 4 @ speedily me addition wedding E] 38 fi=x)= 24x"3
M H 39 “label{egqu:two}

\documentclass{article}
\begin{document}

Random citation \cite{mackenzie} embeddeed in text. T

\newpage

-
03 FEB 2017 14:58 a

\bibliography{lesson7al}
\bibliographystyle{ieeetr}

UTF-8 MNormal Mode

\end{document}
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Getting citations from the web, all " | Nottingham
journals offer bib citations.

Modeling Nongeminate Recombination in P3HT:PCBM Solar Cells EHEE

Roderick C. . MacKenzie*, Thomas Kirchartz, George F. A. Dibb, and Jenny Nelson
Department of Physics, Imperial College London, South Kensington Campus, London SW7 2AZ

J. Phys. Chem. C, 2011, 115 (19), pp 9806-9813 Article Options

DOI: 10.1021/jp200234m
FPublication Date (Web): April 22, 2011

Copyright © 2011 American Chemical Soclety = CS ActiveView PDF Abstract
*E-mail: r.mackenzie@imperial.ac.uk. f Print, Annotate, Reference Fures

PDF (s461 5 References
Abstract PDF w/ Links (ror0ks Giting Articles

Full Text HTML

& Add to ACS ChemWorx

W Add to Favorites

¥ Download Citation
Email a Colleague
r- Order Reprints

©) Rights & Permissions
Citation Alerts

Metrics
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Download a citation file in RIS format that can be imported by all major citation management software, including BibTex, EndNote, ProCite, RefWorks, and Reference Manager.

Format:
RIS — For EndNote, ProCite, RefWorks, and most other reference management software
(* BibTeX — For JabRef, BibDesk, and other BibTeX-specific software
Include:
® Citation for the content below
Citation and references for the content below
Citation and abstract for the content below
Download Citation(s)



Getting citations from the web

@ *achs_jpceck115_9806.bib (~/Downloads) - Pluma o E

File Edit ‘“iew Search Tools Documents Help
|y E& open ~ izn Save = =) Undo Y Q q
|_| *achs_jpccck115_9806.bib &

l@article doi:10.1021/jp200234m,

2author = {MacKenzie, Roderick C. I. and Kirchartz, Thomas and Dibb, George F. A.
and Nelson, Jenny},

3title = {Modeling Nongeminate Recombination in P3HT:PCBM Solar Cells},

4 journal = {The Journal of Physical Chemistry C},

5 volume {115},

6 number {19},

7 pages = {9806-9813},

8 year = {2011},

9doi = {10.1021/jp200234m},

10

11URL = {

12 http://dx.doi.org/10.1021/jp200234m

13

14%,

15eprint = {

16 http://dx.doi.org/10.1021/jp200234m

17

18 }

19

20 |
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3.2.3 Backwards propagating wave
T Temaker ===

File Edit Tools LaTeX Math Wizard Bibliography User View Options Help Rearrange equation,

to give,

- Bf = By + (5] - B) (52)
@ '

[} Inserting in equation [4] gives
a2 e}

- e 1B - -

= B Bf + By = B] + Z(Bf - Ey) + B (53)
v} B) 1
o [ il o s, o
a l 2B} = Ef + E; - (B} - E}) (54)
@ E] o
8 = m m—m

= 2B — gt g 55
@ E Viitne Baam T2 58)
i Which is the same result as obtained in [2].
B 3 These equations become:
) @

] = &
g 0 Ertiy=Efris+ E; (56)

= and

L} Eftiy =Ej + Eyri (57)

Accounting for propagation we can write. Note the change in sign be-
tween [2] and this work, this is because of how I have defined my wave
equation.

Effty = Ef €% + Eyrppe=®h (58)

and

s [ ERT oo UTF-8_ Norml Mode

document
Front end

(GUI)
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TE’\_ Document : Z:/latex/doc.tex
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e Latex is a massive and powerful package, used by
scientists and engineers all over the world.

e Today, | have only given you a taste of what it can do.

e There are thousands of powerful packages for you to
explore.

* My suggestion is that you spend a little time playing
with it.

| suggest you try to write a report in it, and see how it
goes.
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