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Today’s lecture

 Why we write scientific papers

 Structure of a typical paper

 Next 2 lectures: 

 Common problems with academic writing

 Submitting your paper to an international journal 



Why do we write scientific 

papers?

 Let others know about our work

 Increase the body of scientific knowledge, benefit humanity

 Graduate!

 Get promotion!



Why do we write scientific 

papers?

“The great God prosper you 

in the noble engagement of 

dispersing the true lustre of 

his glorious works, and the 

happy inventions of obliging 

men all over the world, to the 

general benefit of mankind”

 We see these aims in the very first scientific journal, 

Philosophical Transactions of the Royal Society, 1665

 Volume 1, Issue 1, page 1 – a letter from the Editor, Henry 

Oldenburg, to his authors and readers:

Let others know 

about our workBenefit 

humanity

Increase scientific 

knowledge



Why do we write scientific 

papers?

 Let others know about our work

 Increase the body of scientific knowledge, benefit humanity

 Graduate!

 Get promotion!

Scientific papers are a standard way of communicating the 

results of scientific endeavour

Logical structure + clear writing = good communication



Structure of a Typical Paper



What are we communicating?

 To communicate successfully, a scientific paper should 

answer 4 main questions:

 Why did I do this?

 What did I do?

 What results did I get?

 What do the results mean?



The IMRAD format?

 Often used for biological / chemical sciences, and often 

taught in scientific writing classes

Introduction

Methods

Results 

and 

Discussion

 Doesn’t usually fit HEP papers

 Main ideas are still important:

 Why did I do this?

 What did I do?

 What results did I get? 

 What do the results mean?



A HEP (experiment) paper

 Introduction

 Detector & Data sample

 Analysis (models, simulation, event selection, backgrounds, 

uncertainties…..)

 Results (may be included in Analysis section(s))

 Discussion (may be included in Analysis section(s))

 Summary / conclusions



A HEP (experiment) paper

 Introduction

 Detector & Data sample

 Analysis (models, simulation, event selection, backgrounds, 

uncertainties…..)

 Results (may be included in Analysis section(s))

 Discussion (may be included in Analysis section(s))

 Summary / conclusions

Why do 

this?

What results did 

we get?What do the 

results mean?

What did we 

do?



A HEP (theory) paper

 Introduction

 Framework / model / theory

 Calculations

 Results

 Discussion (may be included in Results section(s))

 Summary / conclusions



A HEP (theory) paper

 Introduction

 Framework / model / theory

 Calculations

 Results

 Discussion (may be included in Results section(s))

 Summary / conclusions

Why do 

this?

What did we 

do?

What results did 

we get?

What do the 

results mean?



 Introduction

 Design / implementation

 Experiment (performance testing / simulation)

 Results (may be included in Experiment section)

 Discussion (may be included in Results section)

 Summary / Conclusions

A detector / accelerator / 
computing paper



 Introduction

 Design / implementation

 Experiment (performance testing / simulation)

 Results (may be included in Experiment section)

 Discussion (may be included in Results section)

 Summary / Conclusions

Why do 

this? What did we 

do?

What results did 

we get?

What do the 

results mean?

A detector / accelerator / 
computing paper



Standard structure???

 Different fields / subfields may have different ‘standard’ 

structures for a paper

 Follow the standard form for your field, if possible – but don’t 

force your paper into an unsuitable structure

 Remember your aim: let others know about your work

 Communicate as clearly as possible:

 Why you did the work (why it’s important)

 What you did

 What the results were

 What the results mean



Where do you start? 

1. The data: prepare your Tables / Figures / other results

 This is what you really want to show your readers, the heart of the 
paper

2. Methods, Results, Discussion 

 The main body of the paper

3. Conclusion

4. Introduction

5. Abstract

6. Title

7. Keywords

8. References 

 Write at the end, but choose at the start when doing literature 
review!

9. Acknowledgements, funding info etc



Tables and Figures

 A picture is worth a thousand words!

 Tables and figures (your data) are the heart of your paper

 They might be the ONLY thing (other than title and abstract) that 

a reader (or editor!) looks at!

 Tables and figures should be standalone – a reader should 

understand them without having to refer back to the text

 Tables, figures and text should not repeat the same 

information

 Only use photographs if they add useful information which 

cannot be shown in a diagram

 Re-using figures from previously published work may 

require copyright permission from the original publisher 

– even for your own paper



Tables
Caption: clear and full 

explanation

Three horizontal lines; no 

lines in between rows, no 

vertical lines (unless 

necessary)

Appropriate number 

of significant figures

Correct 

units

From G. Aad et al (ATLAS Collaboration),  

PRD92,072004 (2015)

Neat 

alignment



Figures

From G. Aad et al (ATLAS 

Collaboration),  

PRD92,072004 (2015)

Caption: clear and full 

explanation

For colour figures, 

make sure you know 

the journal’s policy 

on colour printing, 

and make the figures 

understandable even 

if printed black-and-

white

Clear axis labels 

with correct units
Suitable size of axis 

font

Label different parts 

(a), (b) etc rather than 

top / bottom / left / 

right – position of 

figures may change 

during typesetting



Method

 Method / what you did

 Explain clearly and with enough detail for someone else in your 

field to be able to repeat what you did

 Just give reference to well-known methods or systems (e.g. HEP-

EX papers – brief detector description with reference to main 

detector paper)

 Split into sub-sections for different parts of the experiment / 

analysis / calculation



Results

 Results / what you found

 Give summary of most important results, referring to your figures 

/ tables

 Less important data can often be submitted as “Supporting 

Materials”

 Describe trends and relationships, don’t just repeat numbers from 

the figures

 Don’t refer to other work in this section – that goes in the 

Discussion section



Discussion

 Discussion / what the results mean

 This is a really important section – lots of papers get rejected 

because of poor discussion (or no discussion..)

 Explain how your results answer the question you were 

researching 

 Compare your results with other published work in your field

 If your work disagrees with others, try to explain it – show the 

reader why you think you are right and the others wrong

 Be specific, not vague

 Avoid phrases like “significantly higher”, “relatively well” and so on –

use quantitative phrases (“20% higher”, “within 3 sigma”, …)



Conclusion

 Conclusion

 Show how your work adds to overall knowledge of your field

 Say how your results can be used or extended

 Give suggestions for further work

 DO NOT just repeat the results or copy the Abstract!



Introduction

 Introduction

 Explain why you want to do this research

 Main parts: 

 What we know already 

 What we don’t know

 The question you want to answer

 How you plan to answer it

 Do not give your results in this section!

 Write as concisely as possible



IntroductionWhat we know

What we don’t know
the question we want to 

answer, and how we 

plan to answer it



Abstract

 What is the abstract for?

Star Wars: TM & © Lucasfilm Ltd. All Rights Reserved



Abstract

 What is the abstract for?

 The ‘movie poster’ for your paper

 Editors and readers may just read the title and abstract before 

deciding whether to read the whole paper

 Must give a clear, short description of:

 What you did

 What the main results are

 Give a sentence to summarise each section

 Avoid jargon and references

 Don’t cut-and-paste sentences from the body of the paper!



Abstract

From G. Aad et al (ATLAS 

Collaboration),  

PRD92,072004 (2015)



Abstract

From G. Aad et al (ATLAS 

Collaboration),  

PRD92,072004 (2015)

Why do 

this?

What did we 

do?

What results did 

we get?

What do the 

results mean?



Title & keywords

 Keep the title as short and precise as possible

 The title should give a clear idea of what the paper is about

 Avoid making the title a question or a pun – it should be 

easily searchable

 Keywords – check the journal guidelines for authors

 Used for indexing and searches

 Avoid words already in the title



Chamaeleon photo by Ales.kocourek on en.wikipedia

https://en.wikipedia.org/wiki/User:Ales.kocourek
http://en.wikipedia.org/


Vague – ‘a note’ could say 

anything



References

 References:

 Check the format for the journal you’re submitting to

 Aim for 20-50 references

 Make sure you include the most up-to-date references for your 

topic

 Don’t just cite your own papers



Acknowledgements

 Thank people who have helped in some way, but who have 

not contributed enough to be listed as authors

 Funding is usually also acknowledged here



Quiz: how many problems can 

you spot?

 Look at the following 3 slides and note:

 Any problems you can see

 Any ways you can think of to improve these papers

 You will have 2 minutes per slide









Abstract says nothing 

useful about the 

method or the results

Title is 

vague

Does not mention previous methods / why this new method is needed



Figure captions are 

uninformative,

axes are not labelled

properly



References – too few and too old



Summary

 Remember your goal: clear communication

 Make sure your paper says:

 Why you did this work

 What you did

 What the results were

 What the results mean

 Start from the data

 Title, abstract and figures – the first things (maybe the only 

things) a reader will look at



Useful resources

 Elsevier.com – How to Prepare a Manuscript for International 
Journals

 https://www.elsevier.com/connect/six-things-to-do-before-writing-
your-manuscript

 https://www.elsevier.com/connect/11-steps-to-structuring-a-science-
paper-editors-will-take-seriously

 https://www.elsevier.com/connect/writing-a-science-paper-some-dos-
and-donts

 Duke University Graduate School Scientific Writing Resource

 https://cgi.duke.edu/web/sciwriting/index.php?action=lesson3

 Clinical Chemistry Guide to Scientific Writing (has Chinese 
translations)

 https://www.aacc.org/publications/clinical-chemistry/clinical-
chemistry%C2%A0guide-to-scientific-writing

https://www.elsevier.com/connect/11-steps-to-structuring-a-science-paper-editors-will-take-seriously
https://www.elsevier.com/connect/11-steps-to-structuring-a-science-paper-editors-will-take-seriously
https://www.elsevier.com/connect/writing-a-science-paper-some-dos-and-donts
https://cgi.duke.edu/web/sciwriting/index.php?action=lesson3
https://www.aacc.org/publications/clinical-chemistry/clinical-chemistry%C2%A0guide-to-scientific-writing


Useful resources

 Editage Insights http://www.editage.com/insights/

 Editage provides English editing services (for a fee), but also has 

this useful website with tips for good writing (free)

 Nature English Communication for Scientists, free online 

course

 http://www.nature.com/scitable/ebooks/english-communication-

for-scientists-14053993/writing-scientific-papers-14239285

 Hemingway app – online tool to help make your writing 

clearer

 http://www.hemingwayapp.com/

http://www.editage.com/insights/
http://www.nature.com/scitable/ebooks/english-communication-for-scientists-14053993/writing-scientific-papers-14239285
http://www.hemingwayapp.com/
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 Stanford University online course “Writing in the Sciences”, 

Kristin Sainani

 http://online.stanford.edu/course/writing-in-the-sciences
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http://online.stanford.edu/course/writing-in-the-sciences

