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What is LaTeX?

LaTeX (/'la:tex/, often pronounced lay-tech) is a writing software centered around
document creation, allowing users to input commands and add unformatted text.

Intro.te;;J\‘ <myPaper tex>
Abstract ...

M—» \include (intro)
\include {metho d}

\include {results} y
results.tex Conclusion .. )
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What is LaTeX?

LaTeX (/'la:tex/, often pronounced lay-tech) is a writing software centered around
document creation, allowing users to input commands and add unformatted text.

Intro.tex \ <myPaper.tex> |
Anhstract ..

method.tex}——» \include {intro}
\include {method} |

Black box?!

\include {results}
results.tex Conclusion .. _J
" = L J\ J J
~ VT Y e
Text tile editing Compiling Output file Viewer

4 Skoltech



Word vs LaTeX

The following formula describes a special case of the Schrédinger equation that admits a statement

in those terms is the position-space Schrédinger equation for a single nonrelativistic particle in one
dimension:

Word.: = g

d
ih—W(x,t) = [—

ot

T V(x, t)] Y(x, t),

where W(x, t) is the wave function, m is the mass of the particle, and V(x, t) is the potential that
represents the environment in which the particle exists.

The following formula describes a special case of the Schrodinger equation that
admits a statement in those terms is the position-space Schrodinger equation for a
single nonrelativistic particle in one dimension:

LaTeX: Zﬁgq](aj t) il ﬁ2 82
ot ’ 2m Ox?

where W (z,t) is the wave function, m is the mass of the particle, and V (x,t) is the
potential that represents the environment in which the particle exists.
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LateX biggest challenge

Edit your text using the Code Write and edit your Select Recompile to The typeset document
Editor or Visual Editor. document here. view the typeset result. is displayed here.

G Menu @ A sample paj CAB Review * Share (@ Submit ‘9 History

Code Editor i Z Recompile ~ H &
D C Nomaltext v B J @ L2 Q % O &G ==

Your Paper

You
Your Paper
Abstract o
- Your abstract. June 19, 2023
25 Abstract
= Your abstract.
I Introduction . _
57 1 Introduction

Your introduction goes here! Some examples of commonly used commands and features are listed

28 Your introduction goes here! Some examples of Commonly used below, to help you get started. If you have a question, please use the Overleaf menu in the top left
s of the editor to see various project settings, and to view our help documentation.
commands and features are listed below, to help you get started. If
you have a question, please use the Overleaf menu in the top left of 2 Some examples to get started
the editor to see various project settings, and to view our help 2.1 How to add Comments
documentation. Comments can be added to your project by clicking on the Review menu in the toolbar above. To
reply to a comment, simply click the reply button in the lower right corner of the comment, and
29 you can close them when you'’re done.

i Some examples to get StartEd 2.2 How to include Figures

First you have to upload the image file from your computer using the upload link in the project
menu. Then use the includegraphics command to include it in your document. Use the figure

HOW tO add Comments cnvironment and the caption command to add a number and a caption to your figure. Sce the

code for Figure 1 in this section for an example.

2.3 How to add Tables
34 Comments can be added to your project by clicking on the Review o P A — B S kO Ite(:h



Word vs LaTeX: Comparison

LaTeX is worse LaTeX is comparable LaTeX is better
Tables Plain text Equations
Reviewing Images Bibliography, References
*Gifs, Videos Justification, Outline
Fonts
Hyperlinks
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Why not Word?

Effort
Word Word
(natural gciences) (social sciences)
I /
#

] LATEX
Article
Review

Complexity

Letters Essays Papers Theses Books of document
+ notes + graphics + bibliography + index

+ tables + sections + contents Skoltech



Why may | need LaTeX?

| can further use Word & Mendeley.
Why do | need LaTeX?

The collaboration and version control
IS bad in LaTeX.

| can submit my paper in .docx format
to journals.

Why do we need LaTeX over LyX?

9

— These functions work much worse in Word and may break
on another OS or environment.

— Online editors like Overleaf have these functions as built-in.

— Most likely, you will need to adjust your figures for the
two-column template and change template to another
publisher, while in LaTeX it takes a couple of minutes.

— LyX is much more complicated and still requires basic

knowledge of LaTeX markdown.
Skoltech
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Latex: When to use over alternatives?

LaTeX Is worse LaTeX is comparable LaTeX is better
Presentation Notes Article
Conference thesis Motivation Letter Review
Reports Dissertation
Letters Books
Home assignments CV

11
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Other advantages of LaTeX

Can be used as a markdown in programming languages

- " - Summary statistics of the use of LaTeX
as R and some libraries (matplotlib, pandas for python). o eionse dissiplines (o of submittec
papers).

o . . Disciplines IATEX rate
Similar markdown is used in Jupyter Notebook or e —
Github. Statistic and Probability  89.1%

Physics 74.0%
. _ _ _ Computer Sciences 45.8%
Some fields of science, like math, are using LaTeX as a Bnoineering L 0%

standard for person-to-person texting.

data source of this statistics

arXiv and ChemRxiv have strict rules for their
templates. It is more convenient to use LaTeX other than

MS Word to follow the rules.
Skoltech
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How to start using LaTeX for articles?

2. Search in the
internet if you don't

1. Type text, know how to do it
Known
commands
and libraries
3. Memorize

the important
things for you
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Examples of LaTeX

Tensors

21|122|23 |24

Energy IeveIS 25 26447 |28

[ables Ll
Spin-spin Orbit-orbit Spin-orbit 15 15‘//6 18
interaction interaction interaction T2 ,3 P
1p ] i I 1T 21 2.1 22 3 13 95 4 14 94
, Py ki £3 MEBACHAL Tals, ALk slel|7|8] 7 Tw=|5 15 25 6 16 26 7 17 27 8 18 28
'D . Min 0 0 0O 0 0.1006 i
/7 _ J D2 A poy = 2 = OO l 5 ll 15 2] 25 Al 2 3 4 5 6 7 8-
i« Median 7685 143.68 0O 0 64.3333 " 2 6 12 16 22 26| G do 18 nd 1 UE s
/" (Singlets) . To: 29 )¢ =4 2N RAT77 @) = k) =
) (Singlets) N Mean 32 231 886.31 1.‘)417 0.3449 60.5677 3 7 13 17 23 27 21 22 23 24 25 26 27 28|
/ \ - Max 3528826 204718.24 1358526 2.0000 107.2355 4 8 14 18 24 28

/ - ——

I Schemes
\\\ //, 3D ’:— g 0,1,2 dﬂz
, .- :;::——% 3D123 ] l
T, Molecules and reactions +
\ ag

rulllél#il \\ 3| 1 |

I\
1\
1\

k"[f

S — *F34 g Y
Why is trlplet lower / %
Why is higher an- Hunds Hnds 0O— C — ! .
gular momentum rule # 2 rule # 3 B2
state lower energy? " " @ k -+ ———

Pp .
Why is low total S+ ag,
angular momen-
tum state lower in
energy?

A

\ 4
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Some more examples of LaTeX

o)
f—

Matrices
( 1 0 0
o B o
00 o 0
0 0 0 0 0
0 0 as 0 0 0
0 0 . 0 0 0
00 0 0 0
0| o 0 0 0
0 0 0 0 0
0 0 0 010
0 0 0o o
0 0 ai| 0 0
0 0 a2 | 13 |ag| O
0 0
0
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Multi-line equations

{ [ZL: Yiti(r) — %;yi;xi(r)] [ZL: 22(r) — %(ZL: xi(?")>2l »

X

(2

RHS of 1.9 — ¢

2202 ) (o)

=Sl

7 7 1

Equations with brackets

|4>] . D, clicks, probability &

4

2)|A), D, clicks, probability %
scattered)|A), no clicks with probability %
(1.10)
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LaTeX editors

Editors Integrated Development Environments
(only for LaTeX, faster) (for many other things, but harder to set-up)

) IMT =X

Visual Studio Code

() ncovi
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Briefly Overleaf

Edit your text using the Code
Editor or Visual Editor.

G Menu @ A sample paper CAb Review €85 Share (@ Submit ‘D) History [T] Layout ~ @B Chat

g Visual Editor IS 2 Recompile ~ [ &

\documentclass[a4paper]{article}

2

3 %% Language and font encodings

4 \usepackage[english]{babel} f'

5 \usepackage[Tl]{fontenc} :

6

7 %% Sets page size and margins \Qnrr]?apor
8 \usepackage[a4paper,top=3cm,bottom=2cm,lef .

. t=3cm,right=3cm,marginparwidth=1.75cm] ’ e
{geometry} June 19, 2023
E I
10 %% Useful packages Abstract
Your abstract.

11 \usepackage{amsmath}
12 \usepackage{graphicx} I 1 Introduction
13 \usepackage[colorinlistoftodos]{todonotes} . Your introduction goes here! Some examples of commonly used commands and featu

below, to help you get started. If you have a question, please use the Overleaf menu
of the editor to sce various project settings, and to view our help documentation.

14 \usepackage[colorlinks=true,

allcolors=blue] {hyperref}
15 2 Some exambles to eet started x

v 4 »

Skoltech



Skoltech



19

Basic concepts in Overleaf

https://www.overleaf.com/

6verleaf

Skoltech


https://www.overleaf.com/




