TYPES OF SCIENTIFIC PAPER

UE PUT A CAMERA
SOMEWHERE NEW

THE IMMUNE SYSTEM
IS AT IT AGAIN
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FOR ITS OWN PAPER

WE ARE 500 SCIENTISTS
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an EXPLORER ON THE MOON/

And more...

[TTTTIw W T



Eclipse-making double satellite
Proba-3 enters orbit

PROBA-3: MADE IN EUROPE & CANADA

esa

This small but ambitious mission is a collaboration between ESA Member States, enabled through ESA's long-established
General Support Technology Programme — which identifies leading-edge technologies and develops them for space readiness —
along with ESA's Science Directorate, where Proba-3 is designated as a Science ‘mission of opportunity’.

Some 14 Member States and some 40 companies have participated in developing the mission:

.

@ SPAIN

Sener serves as mission prime
contractor with Airbus Defence
and Space developing the
spacecraft platforms and GMV
responsible for guidance
navigation and control and flight
dynamics. Crisma supplied the
electrical interface unit, Thales
the S-band transponder and
Deimos contributed mission
analysis.

<D BELGI

Redwire Space is responsible
for spacecraft avionics,
spacecraft assembly integration
and validation and mission
operations. Centre Spatial de
Liége produced ASPIICS with
OIP the focal plane assembly
and AMOS the laser optical
head. Antwerp Space
contributed the space radio
frequency baseband equipment
and Spacebel the onboard,
ground system and simulation
software.

O POLAND

CBK contributed the payload
electronics and filter wheel,
N7S the payload software,
Creotech electronics, Sener in
Poland mechanisms, GMV the
relative GNSS algorithm, Solaris
Optics the polarisers and PCO
the payload structure.

@ AUSTRIA

Beyond Gravity supplied the
GNSS receiver, ATOS the radio
frequency special checkout
equipment and Siemens the
ground operations software.

O CZECHIA

Toptec contributed optics,
Serenum the front door
assembly and Honeywell
gyroscopes.

@ DENMARK

Technical University of
Denmark oversaw the Vision
Based Sensor System.

<l> IRELAND

Onsemi contributed electronics.

@ ITALY

The National Institute for
Astrophysics produced the
shadow position sensors,
Leonardo the solar panels and
Aviotec the multi-layer insulation.

@ LUXEMBOURG

Euro-Composites
contributed the structure.

PORTUGAL g:b UK

MDA Space undertook the laser
metrology with ABSL supplying
spacecraft batteries.

+

Tekever manufactured the
mission's inter-satellite links
and GMV oversaw the in-orbit
rendezvous experiment.

(D ROMANIA

IMT made the Occulter position
sensor and Comoti was
responsible for the mission's
ground support equipme;

@ SWITZERLAND

MICOS made the laser
metrology optical head while
the Physical Meteorological
Observatory in Davos produced
the DARA radiometer.



https://www.esa.int/Enabling_Support/Space_Engineering_Technology/Proba-3/Eclipse-making_double_satellite_Proba-3_enters_orbit

TYPES OF SCIENTIFIC PAPER

UE PUT A CAMERA
SOMEWHERE NEW

——
——

THE IMMUNE SYSTEM
IS AT IT AGAIN

THIS TASK I HAD To DO
ANYWAY TURNED oUT
To BE HARD ENOUGH

FOR ITS OWN PAPER

WE ARE 500 SCIENTISTS
AND HERE'S WHAT WEVE
BEEN UP TO fOR THE
LAST 10 YEARS

HEY, T FOUND A TROVE
OF OLD RECORDS! THEY
DONT TURN OUT To BE
PARTICULARLY USEFUL,

WE FIGURED OUT HOW
To MAKE THIS EXOTIC
MATERIAL, S0 EMAIL
VS IF YOU NEED SOME

HEY, AT LEAST WE
SHOWED THAT THIS
METHOD CAN PRODUCE
RESULTS! THAT'S NOT
NOTHING, RIGHT?

SOME. THOUGHTS ON
HOW EVERYONE ELSE
IS BAD AT RESEARCH

My (OLLEAGUE 15
WRONG AND T CAN
FINALLY PROVE IT

\JHAT ARE FISH EVEN
DOING DOWN THERE

CHECK OUT THIS WEIRD
THING ONE OF US SAL)
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—— —

WE SCANNED SOME
UNDERGRADUATES
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All the content items
should be in the paper

But, if written In this
exact order, you are
writing a report.

Scientific paper is
structured differently.
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EPFL Typical paper structure

Abstract 1
Introduction 2

Think about what this means for your
paper!
= The abstract should be stand-alone and
e o
Discussion _ .
= The introduction should be clear

Conclusion & Future 3 = The conclusion should enable you to
Work understand the contents.

How do you read a paper when you have
little time?

Acknowledgements
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Abstract

Introduction

Literature review

Methods

Results

Discussion
Conclusion & Future
Work
Acknowledgements

References

Typical paper structure

\ = Goal: Explain what the paper is about

| ——

and show important results

= Content: All sections (more or less)
very concisely and precisely (with
numbers if possible)

= Should be understandable on its own

Core of the paper.
Let’s discuss this in more detail...

S

=

= To indicate any financial supports (to show that it
does (not) influence the research conclusions)

= To thank stakeholders or co-researchers



cPrL WHY?

Abstract

= Reason for the research / ) /
[t remeains wnclear wlflg

« Background information L..1"
* Problem /
* Importance ————,  “The purpose of this
_ study ts to [..]7
= Aim of the researV

* Main question

“To do this, o
. . ° Procedure > PY@LLVVL/LVLQV S St@V\/L
ewglweer’wg agpmacl/\

= Description of the Waslfoltwwwt peusing
Conclusion & Future o |...

paper’s structure
Work \
“This paper discusses [...]

P
Acknowledgements in the flrst section,

followed by [...] tn the
second sectlon”

“In the past decade, niueh
research was focused on

[..]”

References




EPFL WHY? e

* (Clte recent work (at
Abstract most 10 Years old) to
sta Y relevant

: * Paraphrase ano
= Highlight the past work

: possible
o Inforrr_1 the reader on Iuportant:
what is already known ¢ Do ot copyy-paste
oy and (more importantly) words, findings,
eSS what knowledge gaps figures, tables)
still exist * This is plagiarism
= Opportunity to further i par i o
Conclusion & Future make the case for your posstble: bndicate where
Work paper You got it from

(quotation marks,
mention from which

Acknowledgements /
source a floure was

References modlified, ete)
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Abstract

Introduction
Literature review

Methods

Conclusion & Future
Work

Acknowledgements

References

“The data used for this
study were collected from

[...T

HOW?

“Following the initial
caleulation wmethodolog

= Discuss the process of oy [, it was found that
data collection and itevations were needed for
calculations L1

= Inform on how the data
analysis or any
calculation was done Tips:

* Do not show any

= |[f any stakeholders are eulte here already

iInvolved (for data
collection etc), mention
them

* You may mention any
Ltevations You neeoleol
to do after your first
caleulations



=Pr-L WHA'I'?

Abstract

Tips:

* The results should flow
Logically from the

_ methodology discussed
Introduction L the sectlon above
Literature review

* [t is tempting to begin
discussing the results

= Show the results in this section already,
concisely and clearl however: Reep that as
y y _ much as posstble for
= Be as factual as possible the discussion! This
_ helps with the reading
= Include figures or tables experience (for o veader
: : with Little time)
. : * ATlgure otten Conveys
Describe your results ore Eha & 4000
Conclusion & Future worols ever could...

o * Avold repetitions: no
eed to ve-explain the
Acknowledgements & etmgt oytog)g {OLVVL
anipls
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Abstract

Conclusion & Future
Work

Acknowledgements

WHAT?

= This is the place to hone In
on interesting results

= Highlight any unusual
finding or underline the
aspects you find most
relevant

= Possibility to compare
findings with that of other
research (see literature
review)

= Discuss any limitation of
the research

“The results showwn above
ave pmt’wmmg velevant
for [...] because [...]”

“The veader should note
that the above results ave
L starke contrast with
Literaturve, whitech can be
explained bg [..1"

“The findings shown in
the section above
highlight the necessity
for more work because

[..]7

Tips:

* This sectlon Ls really
for you to play with!

* Cowntents are highly
dependent on the
paper’s subject and
results.



“This paper discussed [...]
=Pr-L so WHAT? v order to fill the gap in
rnowledge on [...1"
Abstract “t was showw that [..1”

“Mopst notn bL@, this

: aspect of the vesults
Introduction _ stands out because [...1"
* Provide an anS_Wer to the “This research ades to the
research question onoing work o 1.1
‘Move work must be done

= Describe what next / /
_ _ in the fleld of [...1to [...]7
WBieeE actions (if any) should be

_ taken to further the
Heslllis research

!mportaw’c:
= Open up the discussion + Conelusion should be
and bring it back into the metmmue on Lts
Conclusion & Future blgger context o 1t should follow
Work o{’wec‘ctg from previous

sectlons 2 NO NEW
Acknowledgements INFORMATION |

Ref * RBe OS accurate as
SRR pogsLbLe: aod e

= numbers ete
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Abstract

Introduction

Literature review

Methods

Results

Discussion

Conclusion & Future
Work

Acknowledgements

References

How to write it efficiently?

= Prepare everything (results, tables, figures
etc)

= Start from the contents (methods, results,
discussion)

= Then, move to the introduction and
conclusions

= |n the meantime: Abstract can be drafted
= Check your references at the end.

Key tip from former teacher of this course:

= Do not be a perfectionist! Just write, then
edit.
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Scientific
Writing skills
(weight = 20%)

GRADE

Structure and
content

Respect of
scientific paper
guidelines

Citations and
quality of
sources

1

The paper
is not
subdivided
in any
sections,

Not all

a typical
structure of
an

providing no academic

structure to
the text.

The paper
does not
follow any
scientific
writing
guidelines

The paper
does not
include any
sources

paper are
visible

Not all
paper
guidelines
are
respected
Sources
are
included,
but some
do not
support the
statements
for which
they are
cited

Only the abstract,
introduction and

structure given to the
content of the work

All the basic elements of a typical academic

paper are provided. Depending on the topic of the The aim, importance and novelty of the research
conclusion are clearly paper, these are: the abstract, introduction,
elements of indicated. There is no content (structured as deemed logical in e.g.

literature review, methodology and results),
discussion, conclusion and future work.

(e.g. the methodology The paper clearly goes from a broad perspective

and results) or
discussion, or future
work

Most guidelines are
respected, but they
are applied
inconsistently
throughout the paper

Sources are included
but their formatting is
either inconsistent, or
do not allow one to

at the beginning, to a more narrow discussion on
the topic of the research, followed by a
broadening of the discussion again at the end.

The general guidelines for the paper are
respected throughout the paper. The page limit is
respected.

Sufficient sources are included to support the

find the orginal source statements in the paper. The formatting of the

material

bibliography is consistent accross sources.

is clear and the conclusions are logical.
The content is structured logically, with all the

6

The text is split up logically in paragraphs. Efforts
is put into clearly indicating the contents of the
paragraph through its first sentence. The readers
can thus know at a quick glance what to expect in
each paragraph.

Titles of subsections are chosen to speed up the
clearly indicate the contents in order to speed up
the reading.

The Abstract can be read as a completely stand-
alone text, including a brief summary of the

necessary sections and including sub-sections forintroduction, the paper's content and conclusions.

better readability.

If relevant, the most essential paper's

The structure of the paper is introduced concisely conclusions are quantified in the abstract.

in the introduction and any substructure of a
section is introduced briefly at the start of said
section.

Particular attention is put into the figures and
tables and their captions. They are readable
without needing zooming in or using reading
glasses (e.i. a font size close to the paper's font
size). The captions enable an understanding of
the figures and tables on their own.

The students have put care into the title, list of
authors and possible headers and footers. The
list of authors should be complete, with the
corresponding author(s) indicated and the
affiliated institutions.

For readers with little time, the introduction and
the conclusions should provide enough
information to understand the paper.

The students put effort in making their figures
accessible to all. This includes, where possible,
to use grayscale colours or colours of different
brightnesses, use of symbols (with associated
legends) and annotations.

If equations are used: all symbols are explained
and the formulas are presented clearly.

Most sources are recent (within the last 10 years)

Some sources are recent. Some articles cited are and up to date. When URL (not DOI links) are

peer-reviewd. Some websites cited are credible.
It is clear when statements are paraphrased or
directly quoted. Quotations marks are used for
direct quotations, while rephrasing of the original
quote is done when paraphrasing. In each case,
the source is provided.

added, the date of last access is mentioned.

All websites used as sources are authoritative.
Any popular knowledge sources or general (less
thrustworthy) websites are ackowledged as such
in the text

Most sources are peer-reviewed articles




=PFL More info:

Report writi_@,
for readers
with little time

ForMATING & COMMUNICATION

i 11.12.2023
ek Anne-Marlene Riede

EPFL Space Center (eSpace)

Info on figures, citations and more (also on Info on requirements for each section, the
i | . . -
presentations)’ quality of figures and writing paragraphs
See in Moodle S
o — . cans have been placed on Moodle
(16.12.2024) Mission Definition Review (MDR) > General > Course Resources > Writing for readers with

Formatting and Communication by Anne-Marlene

Ruede (2023) little time
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