Guide: Writing the Abstract of a
Scientific paper

The 5-Part "Recipe" for Impact and Citations

The purpose of an abstract is to spark the reader’s interest and motivate them to read the full
paper. People only cite your work if they read it first. Use this structural template to ensure
your research gets the attention it deserves.

I. The 5-Part Structure

1.

w

Introduction (2 Sentences): Start broad (for all scientists), then get specific (for your
field).

Problem/Objective (1 Sentence): Identify the gap. Usually starts with “However.”
“Here we show” (1 Sentence): Your main finding in one punchy sentence.

Main Results & Conclusions (3-5 Sentences): The core data and evidence. Keep it
focused; avoid "data-dumping."

Implications (1-2 Sentences): The "So What?" What is the immediate impact on the
field?

ll. Case Study Examples

Example 1: Physics/Tribology
Title: Cold Self-Lubrication of Sliding Ice, DOI: https://doi.org/10.1103/1plj-7p4z

[Intro] The low kinetic friction between ice and numerous counterbodies is commonly
attributed to an interfacial water layer, which is believed to originate from preexisting
surface water or from melt water induced by high contact pressures or frictional heat.
[Problem] However, even the currently leading theory of frictional melting appears to
defy direct experimental verification.

[“Here we show”] Here we present molecular simulations of ice interfaces that reveal
that ice surfaces liquefy without melting thermodynamically but predominantly by cold,
displacement-driven amorphization.

[Results] Despite effective self-lubrication, very small ice friction is found to require
water to slip past a hydrophobic counterface...

[Implications] ...or an excess amount of water, produced by, e.g., extreme sliding
velocities.

Example 2: Materials Science

Title: Plasticity of metallic glasses dictated by their state at the fragile-to-strong transition
temperature, DOI: https://doi.org/10.1016/j.actamat.2025.120753
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[Intro] The effect of cooling on the plasticity of glasses in general, and bulk metallic
glasses (BMGs) in particular, is usually studied with continuously varying cooling rates;
slower cooling rates lead to stiffer, harder, and more brittle glasses than higher cooling
rates.

[Problem] These protocols obscure any potential discontinuity that a glass might
experience, depending on whether its microstructure resembles that of a fragile or a
strong glass-forming liquid.

[“Here we show”] Here, we use large-scale molecular dynamics to simulate the
nanoindentation behavior of model BMGs obtained by rapidly quenching equilibrium
melts from temperatures above and below the fragile-to-strong transition temperature.
[Results] While the contact modulus evolves smoothly, the plastic response changes
quasi-discontinuously. Strong glasses develop highly asymmetric flow profiles with
mature shear bands, unlike fragile glasses.

[Implications] It remains to be determined to what extent other classes of glass
formers follow our observation that plastic behavior is significantly influenced by
whether the melt is fragile or strong.

lll. Draft Your Abstract

1. The Hook (Introduction):

2. The "However" (The Problem):

3. The "Here we show" (The Big Reveal):

4. The Evidence (Results):

5. The "So What?" (Implications):

IV. Final Checklist

[ 1 Word Count: Is it under 150 words?

[ ] Tense: Are results presented in the present tense?

[ 1 Jargon: Have you removed unnecessary acronyms?

[ 1 Audience: Can a scientist from a different department understand the first
sentence?
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