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How to prepare a manuscript

Overview and some practical tools
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Key points covered in this talk

• Scientific storytelling

• The writing process as a multiscale problem

• Perspectives on AI-assisted writing



My background

• PhD in physics from ETH Zurich (in vivo NMR and MRI)

• Five years of postdoctoral experience at UC Berkeley and ETH Zurich 
(‘ultralow-field’ NMR with SQUIDs and atomic magnetometers)

• Joined in 2005 the editorial team of Nature Physics, involved in the launch and running 
of the journal

• Left Nature Physics in February 2012 to found my own company to assist scientists with 
 scientific writing, editing, translations, teaching and consulting



The writing process

General points

• Clear writing is clear thinking.

• Good writing is rewriting.

 “Look, writing is hard. It’s like some vile, incurable disease: There are bad

 days, and there are worse days. And writing well is a two-stage process: 

 (1) write not so well; (2) fix it.”    Jim Holt

• What you write is most likely to be your legacy.

• Clarity rules.
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The two modes of writing

1) Creative

  → Find your ‘story’

2) (Semi-)mechanical

  → Construct your text



Scientific storytelling

Writing a paper is different from keeping a lab journal.

Lab journal

• Chronological

• Individual findings

• Adding pieces to the puzzle

➢ Describes what you are doing.

Paper

• Coherent narrative

• Findings added to reach novel conclusions

• Conclusions supported by data

➢ Reports what you have done. 



Key elements of a good story

“The White Rabbit put on his spectacles. ‘Where shall I begin, please your 

Majesty?’ he asked. ‘Begin at the beginning,’ the King said, gravely, ‘and 

go on till you come to the end: then stop.’”

    Lewis Carroll, Alice's Adventures in Wonderland
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Key elements of a good story

Background, open questions
 → Why is the work interesting?
 → What are major gaps or roadblocks?

Specific question addressed
 → What is your contribution?
 → Which gap have you filled?

Main results and their significance
 → What can you or we do now that your or we could not do before?

 → What do you or we know now that you or we didn’t know before?



Key elements of a good story

Background, open questions
 → Why?
 

Specific question addressed
 → What?
 

Main results and their significance
 → So what?

 



The ‘hourglass structure’

Beyond your story:

Background 
 

Your story

 
 

Beyond your story:

Perspectives
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An example
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An example



An example
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Storytelling

• When is a good moment to publish?

• What to include in the paper?

   → Have a story



Storytelling

Don’t forget the ‘so what’.
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Storytelling — Posters
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Storytelling — Science communication
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Proposal writing
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An ‘hourglass plus’
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Summaries in interdisciplinary journals



Summaries in interdisciplinary journals



FINER research questions
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Feasible
• Feasibility depends on resources, time and finances.

• Access to people, materials and data is crucial.

• Data must be able to be collected within available resources.

Interesting
• Research should be based on genuine interest.

Novel

• The question should not simply copy existing research.

• It should offer new insights or extend existing insights.

Ethical
• Ethics is the primary requirement and requires approval.

• Minimising risks to participants, privacy and confidentiality are critical.

Relevant
• The question should arouse academic and intellectual interest.



Getting to the heart of the research project

‘Story’

Scientific paper

Thesis
Journal publication
Grant application

Research



The two modes of writing

1) Creative

  → Find your ‘story’

2) (Semi-)mechanical

  → Construct your text



Constructing your text

• Manuscript level

• Section level

• Paragraph level

• Sentence level

• Word level



Manuscript level
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Beyond your story:

Perspectives

 



Constructing your text

• Manuscript level

• Section level

• Paragraph level

• Sentence level

• Word level



Typical structure of research papers
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Typical structure of research papers

• Title

• Abstract

• Introduction

• Methods and results

• Discussion

• Conclusions

• Detailed methods

• Supplementary Information/Material



Typical structure of research papers

• Title

• Abstract

• Introduction

• Methods and results

• Discussion

• Conclusions

• Detailed methods

• Supplementary Information/Material



Paper title
Should describe what you have found, not what you have done

• “Observational evidence of nocturnal behaviour in Mesocricetus auratus”

• not “Observing the circadian cycle of Mesocricetus auratus”

• not “Do hamsters sleep at night?”

Concise, enticing, specific, accurate

Should include main keywords

Avoid
→ Acronyms

→ Questions

→ Clichés



Bad titles

Avoid clichés like the plague

• Holy Grail

• Silver bullet / Magic bullet

• Shedding light

• Missing link

• Paradigm shift

• Rosetta Stone
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Clichés



No rules without exceptions



Typical structure of research papers
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Typical structure of research papers

• Title

• Abstract

• Introduction

• Methods and results

• Discussion

• Conclusions

• Detailed methods

• Supplementary Information/Material



Abstract

• Your story ‘in a nutshell’

• Compact, self-contained summary
• Background, open problems

 → Why?

• Specific question addressed

 → What?

• Main results and their (demonstrated) significance

 → So what?

 



Typical structure of research papers
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Introduction

• ‘Set the scene’ — for your paper and for your target audience

 → Keep in mind what your audience might (or, should) know already about the field

• Explain the (relevant) background to the story to be told here

• How does your study relate to (and possibly differ from) precedent work?

• In how far is your approach original?

• Why are your specific results and findings significant?



Introduction
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Typical structure of research papers
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Typical structure of research papers

• Title

• Abstract

• Introduction

• Methods and results

• Discussion

• Conclusions

• Detailed methods

• Supplementary Information/Material



Results / Discussion / Conclusions

Results

Present the data of your research
 → Not a data dump, but coherent selection to support your conclusions

Discussion

Analyse the data and interpret them

  → Based on your data, make your point

Conclusions

Discuss the potential implications and limitations of the work and give outlook

 → Try to avoid repetition or concluding paragraph that merely summarizes what has been said before



Typical structure of research papers
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Typical structure of research papers

• Title

• Abstract

• Introduction

• Results

• Discussion

• Conclusions

• Detailed methods

• Supplementary Information/Material



Methods and Supplementary Material

Methods

Put a ‘competent person’ in a position to be able to repeat the study.
→ ‘Recipe’

Supplementary Material

Present additional detailed material to support and further substantiate the findings and conclusions 
made in the main paper.

 → ‘Shopping list’

→ No additional findings or conclusions



Constructing your text

• Manuscript level

• Section level

• Paragraph level

• Sentence level

• Word level

Structure



Using AI intelligently
• In the attached paper, does the abstract follow an hourglass structure?

• Taking information from elsewhere in the paper, can you suggest a new, more hourglass-like structure for the 
abstract (fewer than 200 words)?

• Can you please draft a Nature-style abstract following their specific structure?
 1) One or two sentences providing a basic introduction to the field, comprehensible to a scientist in any discipline.
 2) Two to three sentences of more detailed background, comprehensible to scientists in related disciplines.
 3) One sentence clearly stating the general problem being addressed by this particular study.
 4) One sentence summarizing the main result (with the words “here we show” or their equivalent).
 5) Two or three sentences explaining what the main result reveals in direct comparison to what was thought 
      to be the case previously, or how the main result adds to previous knowledge.
 6) One or two sentences to put the results into a more general context.
 7) Two or three sentences to provide a broader perspective, readily comprehensible to a scientist in any discipline, 

     may be included in the first paragraph if the editor considers that the accessibility of the paper is significantly 
      enhanced by their inclusion. Under these circumstances, the length of the paragraph can be up to 300 words.



Using AI intelligently
• Taking the role of a Nature editor, would you consider the novelty and significance as being sufficient for sending 

this manuscript out to peer review?

• Let's continue on the Nature path nonetheless. Can you please sketch out a suitable structure for a revised full 
manuscript, based on the information in the original paper?



Constructing your text

• Manuscript level

• Section level

• Paragraph level

• Sentence level

• Word level

Structure

Flow



Creating flow

Structure: Backbone of your story 
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Creating flow

Flow: Construct a coherent narrative 
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Constructing your text

• Manuscript level

• Section level

• Paragraph level

• Sentence level

• Word level



Creating flow

Paragraph level: Guiding your reader through the text
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Guiding your reader through the text
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Guiding your reader through the text
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Guiding your reader through the text
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‘Signposting’

Help the reader navigate the text by setting markers (leading sentences)
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Introducing background information
• "Historically, ..."
• "In the context of ..."

Presenting methods or procedures
• "Our approach involves ..."
• "By employing ..."

Highlighting results or findings
• "Our results indicate ..."
• "We observed that ..."

Discussing implications or interpretations
• "These results suggest ..."
• "From this data, we infer ..."

Shifting to new topics or perspectives
• "By contrast, ..."
•"Having established X, we can demonstrate that … "
Summarizing or concluding
• "In conclusion, ..."
• "Overall, ..."

Highlighting limitations or future directions
• "One limitation of this study is ..."
• "Future research should explore ..."
• "Further investigation is needed to ..."



‘Signposting’

But never use ‘blank’ posts

Ambiguous transitions
• "Moreover, ..."
• "Additionally, ..."
• "Furthermore, ..."

Clichéd or overused phrases
• "The fact of the matter is ..."
• "With that being said, ..."
• "All things considered, ..."

Vague or uninformative introductions
• "In this section, ..."
• "It is important to note that ..."
• "As we move on, ..."

Redundant or repetitive phrases
• "As mentioned earlier, ..."
• "It is clear that ..."
• "It goes without saying that ..."













Constructing your text

• Manuscript level

• Section level

• Paragraph level

• Sentence level

• Word level



Creating flow

How to construct a coherent narrative 
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One sentence, one message

Three features we have observed—the 

bidirectionality of the conversion, its phase-

preserving nature and the absorption of 

injected signal power during conversion—

provide firm evidence that state transfer is 

occurring, and that we have accessed the 

beam-splitter Hamiltonian that is 

fundamentally capable of noiseless state 

transfer.

We have observed three key features in the 

conversion: its bidirectionality, its phase-

preserving nature, and the absorption of 

injected signal power. These features provide 

firm evidence that state transfer is occurring. 

They also demonstrate that we have accessed 

the beam-splitter Hamiltonian, which is 

fundamentally capable of noiseless state 

transfer.



One sentence, one message

• statement  We have found A.  / A was used to do …

• cause–effect Because we have A, there is B. / From A follows B.

   A leads to B. / A enables B. / A is caused by B. / A results from B.

• contrast  Whereas A is …, B is … / Although A is …, B is ... / 

   In contrast to A, B is …

• comparison  Whereas A is …, B is …. / Compared to A, B is …



Connecting sentences
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Thematic progression
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Using AI intelligently

• In the attached paper, do the paragraphs have a good signposting structure? Please present a 
paragraph-by-paragraph analysis, citing the leading sentence for each paragraph, provide a short analysis and 
suggest an alternative sentence where needed. 

• Now, let's focus on the abstract. Is there a clear thematic progression? Also here, please cite each sentence, provide 
a short analysis and suggest an alternative sentence where needed.

• How is the connection between sentences? Does sentence n pick up an element from sentence n-1 and pass 
another on to sentence n+1?

• Next, can you please familiarize yourself with the paper "Visualizing texts: a tool for generating thematic-progression 
diagrams" (Functional Linguistics 6, 4; 2019) and then provide a graphical representation of the theme–rheme 
structure of our abstract?



Connecting sentences

In practice

 → Reading aloud

Key points

• Compact sentences: One sentence, one message

• Deliver your message clearly.

• Connect the sentences in a coherent manner.



Constructing your text

• Manuscript level

• Section level

• Paragraph level

• Sentence level

• Word level

Flow



Creating flow

How to construct a coherent narrative 
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Constructing your text

• Manuscript level

• Section level

• Paragraph level

• Sentence level

• Word level

Structure

Flow

Style



Using AI intelligently

• Can we now look again at the full paper and analyse language and style? Specifically, please focus on
 1) finding typos and grammatical errors 
 2) identifying awkward expressions and non-native-speaker giveaways 
 3) flow and coherence of style and expressions 
     Please structure your output along these criteria, with first the original sentence, then your suggestions 
     (new text highlighted with bold face) and finally a short explanation.

• Can you please double-check?



Using AI as a ‘writing companion’: Key points

• The only thing that ultimately matters is content and clarity, not form
→ Scientific writing is not about aesthetic virtuosity, but about clarity

→ If AI can assist, then good, but the intellectual framework has to come from you

→ You have to take responsibility for what is written

→ Keep in mind that the text is ultimately ‘consumed’ by humans and not by AI

• Learn to interact meaningfully with AI technologies to truly benefit 

→ You need the necessary knowledge of your own (subject matter and language)



LLMs: A look under the bonnet
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Use your own intelligence



Use your own intelligence
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Gell-Mann amnesia effect
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Putting AI to good use

• Anatomy of a scientific paper

• Storytelling, the abstract

• Language and style

• Text construction

• The editorial process

• References



Academic writing in the dawning age of AI

My currently favoured tools

• DeepL (Write)

• Claude

• (Microsoft Copilot)

• Undermind
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