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Artificial Intelligence is a vast field

. Artificial Intelligence (Al)
. Machine Learning
. Neural Networks

Deep Learning

Generative Al (GenAl)

Large Language Models (LLM)

Adapted from Stefano, F. (2023): Al Evolution: From Basics.
https://blog.stefanofilippone.com/ai-evolution-from-basics-3007caa76607
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A never-ending increase in scientific production

> Dimensions +80 %
7
‘The number of papers published each year
6 -

Number of articles (journals & conferences)

Millions

is growing faster than the scientific
workforce, with the number of papers per
researcher almost doubling between 1996
and 2022. This reflects the fact that
publishers’ commercial desire to publish
3 - (sell) more material has aligned well with
the competitive prestige culture in which

IR 10000 / day

21 publications help secure jobs, grants,
promotions, and awards.’

1 -

0 - Beigel et al., 2025 (preprint)

https://doi.org/10.48550/ARXIV.2511.04820
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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GenAl tools can assist with scientific production 4

Identify gaps in a field

Generate research questions

Idea generation Partially draft grant applications
and fundraising

Assist in drafting scientific articles

Transform research articles into short, . .

illustrated formats Publication and

dissemination of Design phase
results

Find relevant experts on a topic
Create metaphors for scientific writing Extract scientific data and models

from literature

Create standardized research
protocols

Detect potential cyberattacks

Automatically annotate data for system analysis Data analysis Data collection Automate archiving with a summary

Perform automated taxonomy alignment of each document

Improve methods for automatically
detecting defects

Generate code explanations

Using GenAl across different Research Phases — Cases, Potential and Risks
Report to the Danish Council for Research and Innovation Policy by the Danish Centre for Studies in

Research and Research Policy, Aarhus University, Sept. 2024
https://pure.au.dk/portal/en/publications/using-generative-artificial-intelligence-genai-across-different-r
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GenAl and
scientific (r)evolutions
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GenAl’s scientific triumphs: Discovery of new molecules and materials

nature

NEWS 09 October 2024

Chemistry Nobel goes to developers
of AlphaFold Al that predicts
protein structures

This year’s prize celebrates computational tools that have transformed biology and have
the potential to revolutionize drug discovery.

By Ewen Callaway

AlphaFold model of
phosphohistidine
phosphatase
overlaps closely with
PDB structure.

https://doi.org/10.1038/d41586-024-03214-7

How generative AI models can fuel
scientific discovery

Using generative models to come up with new ideas, we can
dramatically accelerate the pace at which we can discover new
molecules, materials, drugs, and more.

Similarly, another team at IBM Research used generative models, along with
several other AI and high-performance computing advances, to come up with
a new photoacid generator (PAG) — a material key to manufacturing
semiconductors — a process that usually takes years and was completed in
weeks.

https://research.ibm.com/blog/generative-models-toolkit-for-scientific-discovery
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GenAl’s scientific triumphs: Climate modeling

Accelerating Climate Modeling with Generative Al

A climate model combining generative Al and physics data is 25 times faster than the state of the art

December 02, 2024 https://today.ucsd.edu/story/accelerating-climate-modeling-with-generative-ai

<MM~ o

Nowcasting Wildfires

Predicting cyclone existence,
track, intensity, size, and
structure: generate up to 50
scenarios, up to 15 days in
advance

Boundaries in Maps for 27
countries & launching new
satellite constellation to
detect classroom-sized
fires every 20 min

Forecasting riverine floods
up to 7 days in advance
across 150 countries,
covering >700M people

Predicting global
precipitation: Skm
resolution, every 15 min,
up to 12 hours ahead

Geospatial Reasoning

https://research.google/blog/how-ai-is-helping-us-build-a-more-resilient-planet/
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GenAl’s broader influence on science )

Several analyses noted an unusual increase in stylistic terms since the launch of ChatGPT

Content-related words M Stylistic words

Tl ot it e A 8 e et 0 e e i i D, DN
Exemples of stylistic terms
o, PR ————————————————————— ! frequently used by ChatGPT:
B « ‘delves’
0 COVID-19 . sh L
@ starts released e ‘underscores’
TH) cornsomrsum s s s A S A AT ' '-\:< .....................
N
0 r—

T T
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

*Word appearances above expected number. onature

https://doi.org/10.1038/d41586-024-02371-z
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GenAl’s broader influence on science

Nature | Vol 649 | 29 January 2026 ‘Areas with an abundance of data are

Artificial intelligence tools expand scientists’ increasingly and disproportionately

impact but contract science’s focus amenable to Al resear.ch, cc.mt.ributing to the
Qianyue Hac', Fengli Xu™, Yong Li"™ & James Evans™ observed concentration within knowledge

space.

Non-Al

O A

Asteroids, Jupiterorbit

Fluid dynamics (simulatio C 14.0 4
)

12:5_ ] H H H H
12.0 - H .

: ) — Geology
0.01 Moo — Materials - Physics

Chemistry = Overall
— Medicine

Share of researchers
using Al (%, log scale)

Centroid
0.001 + : : ‘ 0 ' P
1980 1990 2000 2010 2020 | | 2020 2025 Archifestural dgsign

Knowledge extent

Knowledge extel"]t

Rembte sensing (image classification) - \oe £ (KE)

1950s 1980s 1990s 2000s 2015 2020s
Logical  Expert Machine  Big data Deep Generative Al
reasoning systems learning  and analytics  learning

T T T T T T
Biology Chemistry Geology Materials Medicine Physics

Field of study

Heart failure (risk predjetion)

cancer (diagnosis) | e
®

Human embryonic stem cells

Skin

https://doi.org/10.1038/s41586-025-09922-y
https://doi.org/10.1038/d41586-025-04092-3
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Use of GenAl in
Questionable

Research
Practices

10

Spectrum of Questionable Research Practices (QRPs)

Errors Sloppiness Falsification Criminality

Misunderstandings Incompetence  Fabrication

% l Mistake = Deliberate @

Time Pressure = Financial Pressure

Kolstoe, S.E. 2023

I |KRI° https://doi.org/10.37672/UKRIO.2023.02.QRPs

RESEARCH INTEGRITY OFFICE
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LLM artefacts found in scientific articles

#1 Guillaume Cabanac commented May 2023

The phrase “Regenerate Response” is the label of a button in ChatGPT, an Al chatbot that generates text

according to a user's question/prompt:

‘G Regenerate response

This MDPI article contains the unexpected phrase “Regenerate Response” in the middle of Section 3 titled

“Discussion”:

Toxins 2023, 15, 199

50f12

proper guidars . “>= may deviate from the intended target. Although
the Bul\""’ed: lt‘ddmg to urine il through diffusion, the farther the injection
"‘"fil"(’SS urina rv inCOﬂliﬂt’ﬂCL’ [2l’_: % (:f the medication that can reach the

" . Therefore, it is essential to confirm

o relax the urethral pressure and N uitrasound to achieve more

likelihood of successful voiding in patie.
Atinence treatment [23], the
targeted two areas of the urethra between i tendineus fascia pelvis

and ten o’clock (Figure 3) to relax the verticimuscle. This structure
: >n the intra-abdominal
the striated muscles on the lateral and ventral g if the backboard is

urethra [ 1 _}l ‘he urethra cannot be
f the urethra results
tment method aims
Rl.'gl‘"t'fﬂf(' R(’SPO"S(' reby increasing the
" g > To achieve this, we
According to most previous studies, the lkand eight o'clock
injection ranges from 50 units to 200 units to tr¢nsion: Furthermore,
2 = X ’ an those on the dorsal
patient with detrusor sphincter dyssynergia,
(FS), and poor relaxation of the external urethr
unclear what the appropriate dosage of BoN. for an external sphincter
be. In previous treatments, most studies y“rinary tract symptoms in the
' b o i -al voiding, Fowler’s syndrome
“at the effect is not significant in SOMer (PRES) [2). Until now, it has been
un) and Fowler’s syndrome. In ,.;_clmns to the external sphmcu.:r s!\ould
be. In p: ’ - units. However, Kao et al. have indicated
that the effecvi... ~~=udies for treating detrusor sphincter dyssynergia
(DSD) and Fowler’s syndrome. In our study, the objective is to relax the external sphincter,

https://pubpeer.com/publications/DF3D58918B5A0BD5943E6D280EDTE2

11

#1 Guillaume Cabanac commented August 2023 L RESOURCES
POLICY

Areader suggested to use “As an Al language model, |” as a fingerprint to find machine-generated passages,
possibly by ChatGPT:

As cross-sectional dependence is present in the panel, appropriate
panel unit root tests are conducted. Table 3 presents the results of two
tests, CADF (Cross-Sectionally Augmented Dickey-Fuller) and CIPS
(Cross-Sectionally Augmented Im, Pesaran, and Shin), as follows:
[Please note that as an Al language model, I am unable to generate
specific tables or conduct tests, so the actual results should be included
in the table.]

Impact Factor

https://pubpeer.com/publications/CC7BD83B8979D54C5C11F9E3CC61B9

#1 Alex Glynn comment accepted March 2025

On page 25:

Cancer vaccines and chemotherapy are two different approaches to treating cancer, and
their effectiveness can vary depending on the type and stage of cancer, as well as individual
patient factors. It is important to note that as an Al language model, | can provide a general
perspective, but you should consult with medical professionals for personalized advice. [my

emphasis]
This suggests the use of an artificial intelligence language model to write part of the text.

https://pubpeer.com/publications/2FF96DD440C928A3DDF99771A48B4A#1
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LLM artefacts found in scientific articles

Academ-Al tracks undeclared uses of ChatGPT in scientific publications

Managed by Alex Glynn (Kornhauser Health Sciences Library, University of Louisville, USA)

==

Journal Conference
articles articles
122

IEEE 11

Journal articles Conference papers Books/chapters Theses/dissertations

Elsevier 75 0

794 1 61 62 37 Springer 36 20

Abbas, 2023 &= Abdel-Gabbar and Kordy, 2024

Cancer Research Review Genome Instability & Disease

=

Different kinds of leukocytes are essential to this physiological process. BlilEg
SR Blood leukocytes may be divided into two primary categories: myeloid and lymphoid.

https://www.academ-ai.info, accessed on the 20/03/2026 (Mis)uses of generative Al in research, O. Fraisier-Vannier, GTSO Données du Consortium Couperin, 03/04/26
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ChatGPT in peer reviews :

J

n »
I . . 12 .
45/ —— commendable | 80| —— innovative —— meticulous
#1 Guillaume Cabanac commented May 2023 120 9
30
A peer-review report published along this MDPI article contains the unexpected phrase “Regenerate Response” : 80 6

-
&)
w

o
—
kS
>
[&]
c
[}
>
8 40
Round 2 w : . : . , 0L, : .
2020 2021 2022 2023 2024 2020 2021 2022 2023 2024 2020 2021 2022 2023 2024
Reviewer 1 Report 40 o 30 ;
. - ; _ o —=— intricate 80{ —— notable —— versatile
# The modifications made this time are generally able to address the concerns raised by the reviewers for the defense and '; 30 24
response. = 60
, | - - _ 320 18
# The construction of a generalized model should be more objective and based on reasonable assumptions in order to highlight c
the practical value of its application. g 10 40 12
o
Regenerate response < qu 0 20 6
Author Response 2020 2021 2022 2023 2024 2020 2021 2022 2023 2024 2020 2021 2022 2023 2024
The construction of a generalized model should be more objective and based on reasonable assumptions in order to highlight the S h 1 ft 1 n Ad ject jve _F_'requ en Cy 1 n I CLR 20 24 Pe er Rer ews
practical value of its application.

Response: Thanks for your valuable comments. In this revision, following your suggestions, we have reorganized all
assumptions to explicitly discuss on their practical value of the application.

“We find a significant shift in the frequency of certain tokens in ICLR 2024,
with adjectives such as ‘commendable’, ‘meticulous’, and ‘intricate’ showing

https://pubpeer.com/publications/E6F750FSDEQSFSCI0B045SE 1 AB4563 9.8, 34.7, and 11.2-fold increases in probability of occurring in a sentence”

https://dl.acm.org/doi/10.5555/3692070.3693262
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Hallucinated references

G PTze ro fi n d S 10 o new HalluCitation.l Matters: ReYealing the Im?act of Hallucinated References
h a I I ucinations in N eu rl P S with 300 Hallucinated Papers in ACL Conferences
2 o 2 5 a cc e pted p a p e rs Yusuke Sakai, Hidetaka Kamigaito, Taro Watanabe

Nara Institute of Science and Technology (NAIST), Japan
% NAZAR SHMATKO, ALEX ADAM. PAUL ESAU {sakai.yusuke.sr9, kamigaito.h, taro}@is.naist.jp
/ ' JAN 21,2026 - 26 MIN READ
Number of hallucinations by author affiliation

Year Venue Main Findings S.ILD. WS Total
204 NAACL 1535 0038 088 1% 207

W papers with hallucinations ® total hallucinations 2024 ACL 3 2'2% 1 (1)41.2 0 8:88 3 2'2‘% 77 G2
2024 EMNLP 39373 4339 215 2% 11997
New York University . . - |
Genentech 2025 NAACL 0.84 1 2.11 2 1.13 1 3.04 1.81
University of California, San Diego 6171 10286 2571 17436 35-
Shanghai Jiao Tong University 2025 ACL 14982 18133 10338 4438 8619
North Carolina State University
University of Virginia 2025 EMNLP 60 3% 45370 13553 36575 154%™
University of Michigan
University of Cambridge 2024 7 252(5) 5 (2)52(2) 2 ?055 6 g038 20 0_'28
University of Maryland L 8.9 ) 2'4 5 5'5 4 (')3 5 50
Carnegie Mellon University 2025 80 29.1 73 26.5 25 9.09 97 35.3 275 <
Princeton University
MBZUAI Overall 87355 78354 27335 103 34'3 295 16°
HKUST
Boston University
University of Oxford Table 4: Number of papers including “HalluCitation” .
Johns Hopkins University W al th . f th Hall C
Nanjing University € ailso report (& pI'OpOI'thIl OI papers wi ucCi-
Nanyang Technological University tation relative to the total number of papers, as well
The University of Hong Kong k ﬁ . . hl h w
UNC Chapel Hil as trac -Speciic pI'OpOI'thIlS within each venue. €
Purdue University denote these values as NUM‘T/f:C‘fZ’.
Tsinghua University 0
University of California, Los Angeles
Massachusetts Institute of Technology
Johannes Kepler U"ive'sgy L"I‘Z https://doi.org/10.48550/arXiv.2601.18724 (preprint)
oogle
0 5 10 15
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More than text: GenAl images

16
#1 Gymnidium turbinatum commented April 2024
Figure 1 was Al-generated. It does not make any sense
Some examples of GenAl illustrations | ,
https://doi.org/10.3390/pharmaceutics15122777
found in publications
X
Figure 1. Examples of current drug delivery strategies for the treatment of NSCLC.
#1 Nerita vitiensis comment accepted February 2025

This IEEE conference paper appears to contain Al-generated content.

Firstly, Figure 3.1 s clearly Al-generated, with nonsensical captains such as "Patient Clotent", "Dotor Cotntt", and
"ODIOLATT.":

Dotor Cotntt
Patient Clotent
Conent
pH-sensitive carriers Lipid nanocarriers Tyrosine Kinase Inhibitors
& nanoparticles
https://pubpeer.com/publications/8026 AES8D42C97065E13C577DA4F4C1
https://pubpeer.com/publications/4921160BA96544085440AE25B95A18
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More than text: GenAl images

#1 Ross C. P. Mounce comment accepted August 2025

Many of the place-labels are alarmingly wrong: a) Below the Chinese island province of Hainan is the label
"Jangsu". As far as I'm aware there is not place in China called Jangsu. And certainly not anywhere near where
that label is placed. b) There is also a province labelled "Zehiang" on the map. There is no province called
Zehiang in China. ¢) There is a province labelled "Zleigang" on the map. There is no province called Zleigang in
China. d) The province label "Yunnan" is not placed next to the correct province where Yunnan province actually
is! The real location of Yunnan is further south where the "Zleigang" label is. Instead the red province is Zangnan
(#i3) a region currently administered by India as 'Arunachal Pradesh’.

Projected CH, emissions
by province, 2005-2024

(kg/haty)
[<5
[]5-10
1 10-15
B 16-20

0 500km N N>20
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#2 Ross C. P. Mounce comment accepted August 2025

1.) The graphical abstract is clearly generated by Al with perhaps no additional human input on it. Words on the
graphical abstract are blurry and non-sensical e.g. "Carbon Sonk" and "Carbon Senck"
Ecologgtial Network Optimization  Post-optization otimation
5 . s Self~orgonzting -
B msban- model '
A ee— —
Ecolygstic

setwick nortiens
© nness

= S AN A .
LongOong Loess Plateau Eccinate Congologiitc serves sallues
Ecotogic. Ecogeetic Source ~ Ecolostic ecwdasnani
Senck @ ~covee  Lowmuhce
‘ /4

- convicien \l

Carbon Sonk
Node Provision

AN 34 77 b
“w.!.y‘r::z;; S
N\

ANGHeed NG OBI0 0600 BBEBCALNE NB!HEXED GESHES 00t NOUE SBREEEEON BNPGNSS HLNPS,
Hemootio Mo mowie Yo altoo! & NencafeBer,

https://pubpeer.com/publications/E336 CA398E25647EBF5620F2378D72

hitps://pubpeer.com/publications/E9 AESE8590C25490FA305BOEI73CEEH0 (Mis)uses of generative Al in research, O. Fraisier-Vannier, GTSO Données du Consortium Couperin, 03/04/26



More than text: GenAl images

19

More worrying: fabrication of experimental data

CHEMISTRY\\ORLD

Materials scientists warn of threat posed
by Al-generated experimental images

BY ﬂ KATRINA KRAMER | 30 SEPTEMBER 2025

Source: © Nadiia Davydiuk et al, Nature Nanotechnology 2025

Fake microscopy images depicting four ‘new’ materials: nano-puffs, nano-cheetos, nano-dragon'’s teeth and nano
D12s. The images were generated by ChatGPT using simple text prompts

https://www.chemistryworld.com/news/fake-microscopy-images-generated-by-ai-are-indistinguishable-from-the-real-thing/4022215.article

presented as genuine

Besford, Faria and their teams surveyed 250 scientists, asking them to distinguish real
from Al-generated microscopy images. The responses confirmed that this was essentially
impossible, even for experts. The team is now calling for urgent action to avoid the

literature becoming swamped with fake figures.

They suggest that publications should always include raw files, those created by the
instrument. These are much harder to fake than images in a pdf. ‘I think the solution
needs to go much deeper, to institutional repositories of data’, where raw data is kept safe

from being modified or deleted, Rossner notes.

There should also be less pressure from journals and reviewers to create ‘perfect’ images.
“The community needs to get back to appreciating dirt,’ says Besford. ‘If you’re making
conclusions about chains of nanoparticles, and there’s a couple of free nanoparticles, that

doesn’t mean your conclusions are invalid.’

(Mis)uses of generative Al in research, O. Fraisier-Vannier, GTSO Données du Consortium Couperin, 03/04/26
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Generative Al is a new tool for Paper Mills N

Al-powered fraud: Chinese paper mills are mass-producing
fake academic research

Vincent Chow

Published: 7:00am, 15 Oct 2025 nature

Chinese paper mills are using generative artificial intelligence tools to mass NEWS = 21 May 2025
produce forged academic papers, a new investigation by the mainland’s

state broadcaster has found. Al linked to explosion of low-quality
The report, which aired Sunday on China Central Television’s (CCTV) biomedic al resea rCh paperS

“Financial Investigation” programme, found paper mill workers using

generative Al chatbots to help them each complete over 30 academic Analysis flags hundreds of studies that seem to follow a template, reporting correlations
articles a week. between complex health conditions and single variables based on publicly available
data sets.

https://www.scmp.com/tech/tech-trends/article/3328966/ai-powered-fraud-chinese-paper-
mills-are-mass-producing-fake-academic-research

By Miryam Naddaf

https://doi.org/10.1038/d41586-025-01592-0

C\:},hanes National Health and Nutrition Examination Survey
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Collective action is essential to fight back

SCIENCEINSIDER = SCIENTIFIC COMMUNITY

arXiv Changes
Rules After Getting
Spammed With

Journals and publishers crack down on research

from open health data sets

PLOS, Frontiers, and others announce policies trying to stem the tide of suspect research

Al-Generated
‘Research’ Papers

6N MATTHEW GAULT - NOV 3, 2025 AT 11:33 Al

80CT 2025 *+ 11:20 AMET + BY CATHLEEN O'GRADY

Two major publishers have begun to automatically reject the vast majority of papers based
on public health data sets, following revelations that unscrupulous actors use these data
sets to churn out nonsense scientific papers.

Last month, PLOS and Frontiers both announced submissions that use data sets such as Cornell UmverS'ty'S arXiv will no Ionger
the U.S. Centers for Disease Control and Prevention-run National Health and Nutrition
Examination Survey (NHANES), which collects diet and health data on more than 130,000 .
people, will not even be considered, unless the researchers do additional work to confirm position papers.
their findings. Individual journals are imposing similar restrictions.

accept Computer Science reviews and

https://www.404media.co/arxiv-changes-rules-after-getting-
spammed-with-ai-generated-research-papers/

The new policies should help weed out fraudulent papers, at least in the short term, says
Matt Spick, a statistician at the University of Surrey who brought the problems to light. But
some researchers worry the rule could create unnecessary barriers for genuine research
that can benefit public health. “It’s good to have some guardrails,” says Thu Nguyen, an
epidemiologist at the University of Maryland. But “don’t just throw the whole thing away
and say it’s all garbage.”

https://www.doi.org/10.1126/science.z6eukgo
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What can you do?
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Best practices for using LLMs in scientific production

Usage must be transparent and clearly Confidential data cannot be entered into a
indicated in the article commercial tool

- No use of commercial LLM
Always verify the information and references (unless specific agreements exists)
provided by the tool

(experimental data, manuscripts, ...)

€y

bibCheck (@ GPTZero N doersine RAGAReNN A
References checkers Access via Renater %ﬁ n Ce[:|a|-'\;[lsve
Only CNRS agents

(Mis)uses of generative Al in research, O. Fraisier-Vannier, GTSO Données du Consortium Couperin, 03/04/26



26

Best practices for using LLMs in scientific writing

NEWS 25 March 2026

Major conference catchesillicit Al
use — and rejects hundreds of
papers

The papers’ watermarks allowed organizers to detect use of large language models in

peer review. A major artificial-intelligence conference has rejected 497 papers — roughly 2% of

submissions — whose authors violated Al-use policies in their peer reviews of other articles
By Elizabeth Gibney

submitted to the meeting.

Conference organizers detected theillicit Al use by hiding watermarks in research papers
distributed for review. If aresearcher used an LLM to generate their peer review, instructions
hidden in the watermark prompted the LLM to include telltale phrases in the review text. The
presence of these phrases revealed that an Almodel had been used to generate the review.

The issue was not Al tools” unreliability, but one of integrity, they added. “To be clear, we are
not making a judgment call about the quality of flagged reviews or the reviewers’ intentions,”
says the blog.

https://www.doi.org/10.1038/d41586-026-00893-2
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How to ensure the quality of your work & help clean the scientific literature

/ To check the quality of a journal / conference \

The Retraction Watch Hijacked
Journal Checker

Aletheia-Probe: A Tool for Automated Journal
Assessment

kAndreas Florath®1

https://doi.org/10.48550/arXiv.2601.10431

https://github.com/sustainet-guardian/aletheia-probe /

-

Retracti% Watch
\

To be up-to-date on science integrity topics
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/ To check the quality of an article \

Problematic Paper Screener
Est. February 27t", 2021

bibCheck
PUBPEER

The online journal club

Retraction Watch Database

Plugin
available

)

e 2ZOtEro
N

/
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