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 Nature Tiktok X2 7§& (2026.06.) : https://www.tiktok.com/@nature

nature ve o TikTok

Explore content v  About the journal v  Publish with us v Subscribe Q M

nature > editorials > article

EDITORIAL 02 June 2026

The future of science
communicationis not an article like
this

Researchers and science publishers need to seize the opportunity offered by the drastic
shifts in the way news is produced — one reason Nature has joined TikTok.

i) B B @ B
i

2 ¥ f in € © X

Video-first social-media platforms such as Instagram, TikTok and YouTube are replacing those that are

based mainly on written content. Credit: hapabapa/Getty

https://www.nature.com/articles/d41586-026-01723-1
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Nature nature @
38 Z=22 30.8K ZE® 341.2K £0i2

The world's leading research journal, for everyone.
New scientific discoveries every week.

@ linkin.bio/nature_magazine

1 2| ZEAE & 012

while mining/forgold

" B 558.5K

asitheiribosome £ manage to fit thousands of

these gigantic sperm

056 & > 3824

AQO0t7tH|O|, O|XMI& jehyunlee@kist.re.kr

Lo
like psilocybiniand LSD,

-

> 4592 > 1.2M

The orcas in this footage
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evil alter’ego. and no one is quite sure why.
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Microplastics are like glitter’s
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I'll be far away, that's my-

Life is O}SLC}2 galaxy
Be a writer, =22 = fantasy
LI LHA| E2l= A big, big stage

So that 1s who I am
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That is who | am

Harry Potter Will Smith Liv Tylér - Karen & Rlchard Carpenter
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That is who | am

Life is so unnerving

For a servant who's not serving

| He's not whole without a soul to wait upon
| Ah, those good old days when we were useful

Suddenly those good old days are gone

Cogsworth Lumiere Mrs. Potts
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in the 18t century: “skilled human craftsman operating a wooden mechanical printing press”

https://www.prepressure.com/printing/history/1750-1799
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once upon a time, they were humans

“computer”, “calculator”

A talented team of women, who were around since JPL's beginnings in 1936 and who were known as computers were responsible for the
number—crunching of launch windows, trajectories, fuel consumption and other details that helped make the U.S. space program a success.

https://www.nasa.gov/centers-and-facilities/jpl/when-computers-were-human/
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once upon a time, they were humans

“scientist...?””, “researcher...?”
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https://www.taubmaninstitute.org/what-is-a-physician-researcher-and-why-do-we-need-more-of-them/
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¥ = material, resource, skill
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Agent

* Principal-Agent Relationship

Heot $e > HME=l, g5s}
- Agent/t MEZddt HEO[A 2iXo| 2E
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HUX} principal

Y7 XA, Het 20 | | principal®| 0[] =44
= Ag || XA ==, S2 SH

CH2f 2l agent X|3X} third party
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Agent

* Principal, Agent and Sub—agent  Dual agency

AGENCY DUAL AGENCY
: : g s : _ e | DUAL AGENCY MUST BE FULLY
The relationship between a principal and the principal’s agent, which arises out of a An agency relationship in which the agent acts DISCLOSED TO ALL PARTIES!
contract, wherein the agent is employed to do certain acts dealing with a third party. concurrently for both the buyer and seller.
SELLER AGENT BUYER

PRINCIPAL / &

CLIENT ) s

(The employer of

an agent)

The PRINCIPAL and
BROKER are bound
by a LISTING CONTRACT

REAL ESTATE ___________ CUSTOMER

BROKER (Prospective Buyer)

7
”
-
-
. The BROKER and SALESPERSON owe the
S following fiduciary duties to the CUSTOMER:
a{ 2% ® Act fair and honestly
”
”
e Disclose all known material facts

(Operates as a e Operate with reasonable skill and care

SUB-AGENT to the Broker)
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Agent vs Al Agent
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Jehyun Lee @Imagen4 : comic photography of a busy real estate salesman. He is answering on his mobile phone while getting off from car driving, through a lane where houses are alongside. The very house
next to him has a panel "SALE". the houselords are standing in front of the house, waving hands to the salesman. The salesman is trying to say hello to them but has difficulty because he is searching for some
document in his briefcase on one hand. portrait aspect ratio.
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11PpS TOY getting started

Run /init to create a CLAUDE.md file with 1i..

wWwhat's new
Changed "/code-review to run as a backgrou..
Added screen-reader announcements of delete..
Opus 4.8 (1M context) with hi.. - ax - Fixed Windows paths with "\u ' -prefixed segm..
Jehyun Lee /release—notes for more
~/Documents/tmp

You can use up to 50% of your weekly usage limit on Fable 5. If you hit your limit, you can
continue on Fable 5 with usage credits. Fable 5 draws down usage faster than Opus 4.8. Run /model
and select Fable to use it. Learn more:
https://support.claude.com/en/articles/15424964—-claude-fable-5-promotional—access

% claude --dangerously-skip-permissions




jehyunlee@kist.re.kr

o

S

2026.08.02. YL0t7tH|Of, OfH|




2026.08.02. €4 L0t7tH|0], O[X|2d jehyunlee@kist.re.kr
O L.
7|1HE FA AW & L& Agent
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Al Agent

Tools Agent

¢ Slack Trigger ’

o S Mol YHE HAIXIE ECF2 S4B )

Slack Trigger Code3 Chat ModeMemory  ToolOutput Parser
¢ Al Agent ! ' Codel
! /
o U= HAIX| & BAS10 ol £ 71X 2 b e
o VA M HAMY AL 9 F|HES JSONSE F& ” P \
o HPUAIXIY HL > XTASE YUY HYAE Wit ’ ,’ “
/
5 e Mu:l';u'y "éul
¢ OpenAl Chat Model s ‘
o TE0| 0151 U A IIRE F& K2jo] AR5 GPT 2EYULC). -7
2 s s
s
¢ Simple Memory 2 ot e
7 Ul ases
o [f3} SEE 7|50 SYof FAHE gYULCL (4 7]5) ’ Simple Memory SerpAPI &
i < Auto-fixing Output
+ SerpAPI / % Parser
f .
o FHE NIWOR £A FAE 2B 2R £ 2L, ;. Ssacivated)
o O|F 52 Q0 AlAt SAZELCL ModeOutout Parsers
Y 2 %
+ Code k& ® R
o Al Agent 2HOIM JSON RE(5A 7I#E)7} Z8E B2 keyworcs BES F&LIC T
o F|HETI QIS A Y HAE Shioutout)P YT FA SEE AYFLCL ks i

OpenAl Chat Model

<f>

Structured Output
Parser

(Deactivated) Set Keywords

F

72 BLIEE U XS3 A E HEA|AH

HIIMOZ BY I|FSO| B AR 2Y5)T of2 BLEO2 vz
FIHES fBl- 212 HE1s
o} AiZio] 2%

Send to Slack1 - art-
-2E9 FAR IIBE0 F|YSE HOl| 5 w2 ES

newsletter
post: message
(EAAZ) FIUE 43 -> £ A 55 -> FAHE ZU 72
5
Schedule Trigger Set Keywords1 Split Keywords1 Fetch News1 Parse RSS1 Format Newsletter2 Discord1
XML 1o JSON sendLegacy: undefined

https://www.gpters.org/nocode/post/banbog—eobmu—talcul-n8n—airo—-mandeuneun—nyuseu—jadonghwa-siseutem-rbQJal3bXs4HHez
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Multi—Agent for Scientific Research

https://www.vub.be/en/our-research/pioneering—and—innovative—research—vub/our—-research—aroups
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Multi—Agent for Scientific Research
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Home alone: Remote work, isolation, and mental health
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Figure 2: Examples of scenes given to GPT-4 Vision in our language agent pipeline.

Miscoordination is possible even among agents with shared objectives. We demonstrate how two
frontier models trained on driving conventions from two different countries can face coordination
failures. Following recent advances in robotics that combine vision models for scene comprehen-
sion with large language models (LLMs) for discrete action planning (e.g., Padalkar et al., 2023),
we created an experiment using two fine-tuned GPT-3.5 models. One model was trained on US
driving protocols requiring rightward yielding for emergency vehicles, while the other followed
Indian conventions mandating leftward yielding. Context-specific training data was generated
as input-output pairs by GPT-4 based on the specified driving conventions and then manually
reviewed. A GPT-4 Vision model processed the environmental inputs and provided scene descrip-
tions to both fine-tuned GPT-3.5 models for action generation. The results quantified a significant
coordination failure: unspecialized base models failed in only 5% of scenarios (2/40 simulations),
while specialized models exhibited a 77.5% failure rate (31/40 simulations), consistently failing
to create clear paths for emergency vehicles. This demonstrates an example where a convention
cannot always be declared in a zero-shot interaction, posing risks in multi-agent settings.
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Case Study 4: Algorithmic Collusion in the German Retail Gasoline Market

In 2017, Germany began to see the widespread adoption of adaptive price-setting algorithms at
gasoline stations. These algorithms function by using various sources of data (such as historical
prices, information about competitors, and the weather) to adjust fuel prices. Investigations into
the effects of these changes showed that adoption increased margins (above regional Wholesale
prices) by 28% in duopolistic markets and 9% in non-monopoly markets (Assad et al., 2020).
These results strongly suggest that the algorithms adapted their pricing strategies to collude
driving retail prices higher at the expense of consumers.
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https://arxiv.org/abs/2502.14143, https://www wired.com/2011/04/amazon-flies-24-million/

How A Book Ahout Flies Came To Be Priced $24 Million On Amazon

Two booksellers using Amazon’s algorithmic pricing to ensure they were generating marginally more revenue than their
main competitor ended up pushing the price of a book on evolutionary biology — Peter Lawrence’s The Making of a Fly —
to $23,698,655.93. [partner id="wireduk”]1The book, which was published in 1992, is out of print but is commonly [...]
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"a human on a bicycle is more energy-efficient than any animal”
- Scientific American (1973)

What a computer is to me is it's the
most remarkable tool that we have
ever come up with. It's the
equivalent of a bicycle for our

minds.

— Steve Jobs —

AZ QUOTES

"the deeper brilliance of bicycles lies in what they do not do: they do not mimic human
biology, nor any form found 1n nature. The bicycle reimagined motion entirely.”
- Dashun Wang

https://rdcu.be/ebpyg
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It took decades for electric motors to be . .
properly integrated into factories; =
productivity then exploded

Annual total factor productivity growth in US
manufacturing
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It took decades for electric motors to be
properly integrated into factories;
productivity then exploded

Annual total factor productivity growth in US
manufacturing

7 - First electric Factories
dynamos re-designed
6 replace around electric
steam motors
S engines
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Sources: US Economic Growth in the Gilded Age (Field, 2006); Early

Twentieth Century Productivity Growth Dynamics: An Inquiry into the

Economic History of '‘Our Ignorance' (David & Wright, 1999); BLS
FT graphic: John Burn-Murdoch / @jburnmurdoch
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“architectures 1nitially used to imitate masonry... The real
breakthrough came when they recognized that walls no longer
had to bear weight”

“Simple replacing steam engines with electric motors did little
at first... Productivity soared only when factory layouts
changed”
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Multi-Agent System =2

Hierarchical (Supervisor-Worker) Round-table (Debate / Consensus)
Supervisonf@ /[Agent A ]\
delegate i
2 : (Agent E & /:?\LAgent B
argue i crlthue

Worker C

argue / critique

( Worker A@} [ Worker B

I
I
I
'.\ (Agent D Agent C ,:
Y v 1 K
¥ \ argue / ! argue/ ;| o
(Sub agent] Sub- agent‘] ¥ \cnthue cnthue, ,,’
\\\‘ \\\ E /,, /’,,
centralized control, top-down TA &7 decentralized control, lateral

Control | Centralized Decentralized Judge
Flow Vertical delegate/aggregate Lateral critique rounds
Decision | Supervisor decides Judge distills consensus
Best for | Decomposable tasks Ambiguous / contested calls Consensus

Risk Supervisor bottleneck Interaction tax / groupthink
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Simplicity is the ultimate sophistication.
Steve Jobs
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. i " H: LHR i = @ @ D @® Energy Al Applications Table X -+ o X
— L = o T = < O M () httpsi//chatgpt.com/c/2d2df48... A ¢ £ 8 @ ® G D = % o
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- H JAs Y=, @ @ ChatGPT 40 2 O
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step 1. retrieve applications of Al on energy sector as a table.

the column names should be ['Data Acquired and Processed for Al

application”, "Clustering/Classification”, "Prediction”, "Optimization

and Management"], where the index should be "Hydrogen Energy”,

E 9 oY
-l = ¢ HOoIX #ojor2 A HojE ZEE E7l =3Z  Acrobat 8237
C14 v Jr | Classification of pollutants and their sources. v
A B C D E -

1 Data Acquired and Processed for Al application Clustering/Classification Prediction Optimization and Manag:
2 Hydrogen Energy Hydrogen production data, consumption rates, and storage level Al models classify hydrogen production methods basec Predictive models estimate hydrogen production levels b Optimization algorithms manage hydre
3 Fuel Cell Performance data from fuel cells including voltage, current, and 1Classification of fuel cell types and performance charact Predictive maintenance schedules based on usage patter Optimizing fuel cell operation for max
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6 Winds Wind speed, turbine output, and maintenance data. Clustering of wind patterns and turbine performance m¢Predictive models for wind energy production based on Optimizing turbine operation and mait
7 Energy Storage Battery charge/discharge cycles, capacity, and degradation data. Classification of battery types and performance profiles. Predicting battery lifespan and optimal charge/discharge Optimizing storage utilization to balan
8 Renewable Energy System Data from various renewable sources including solar, wind, and F Classification of energy sources based on efficiency and Predicting energy output from integrated renewable syst Optimizing the combination of renewe
9 Energy ICT Data from smart meters, sensors, and communication networks. Clustering consumer usage patterns and energy consurr Predicting peak demand periods and potential grid over Managing smart grid operations and i
10 Energy Convergence System Integration data from different energy systems and sources. Classification of convergence methods based on perforiPredicting the outcomes of energy system integrations. Managing the integration process to n
11 Energy Conversion Conversion efficiency data, input and output energy levels. Classification of conversion technologies based on effic Predicting conversion performance under various operati Optimizing conversion processes for nr
12 | Bioenergy and Resources Upcycling |Biomass composition, conversion rates, and byproduct data. Classification of biomass sources and upcycling methodPredicting bioenergy output based on biomass availabilitOptimizing bioenergy production proc
13 Clean Fuel Data on fuel composition, emissions, and performance. Classification of clean fuel types based on environment:Predicting emissions and performance of various clean ftOptimizing clean fuel production and
14 Clean Air Air quality data, emission sources, and pollutant levels. Classification of pollutants and their sources. Predicting air quality changes based on emission trends. Managing emission reduction strategie
15 Sector Coupling Data from interconnected energy sectors such as electricity, heatiClassification of sector coupling strategies based on eff Predicting the impact of sector coupling on overall ener¢Optimizing the integration of different
16 Grid Grid load data, energy flow, and infrastructure status. Classification of grid stability and potential failure point Predictive analytics for grid demand and renewable integ Optimizing grid operations to enhance
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LLMs)2| 7|58t 8i|A 523 7§M [10004], HE|2E 2|2 0|0|X| 2&o] ¢i
ol #X 7|2 10024] 8
fMRI S8 Z2{|J{3 [10030] §2
(Multi-Task Learning) [10031]2} 22| X (Long-Tail Distribution)

&t&(Continual Learning) [10009], 22|10 XX|H2|8tn} x5S H|0|Ef
£01 Chl 21A|2 9|8t X1e1010] 2| [10454], MEG-E|AE ¥i2t [10019], 12|12 EEG-
| $AIX H2YEO0| HMAIS/D UAELICE 0|28t HRES 2|2 & 7|Z2H(Foundation Models)2| CHS =Y &t&

24| 8iiE [10049]2 Salf Y&t M 7t =0|1 USLICEL A= 0| FHel|ne|

ZEBILICE NS 24 200l M=

= Mol Z(Precision Medicine)2t A1Z41}8Hx O|31E 2|8t XZX{Ql HE|QE H|O|E X2 7|22 |4l &S ciESLICE

Single—Cell Foundation Models: # Single-Cell Foundation Models THAM|Z 7|E 2E(Single-Cell Foundation Models)2 7H#E MZ +&2| 4
£9I8t H|o|6E SEE 2 2A517| /It EHaid 7|gte] 7|E RELICE 0)2i8 RS2 CIFst RE2|E|2| MZ HIO|E(FXXL EE, CHYA, Hel
8% EY S)E AR50 Mzl E4E ZUX o= 0|55t E#sHS(representation learning)E +#RILICEL [10020]2] CHE2F && Z2Y/A3
ot [10024]2] Z=Z|52|8t(histopathology) GIO|E 88 H7= M2 CIE YE2|8 HEE SElst= YAIS FAIRILICE =3t [10100]2] 21A45 58t
(neuro-anatomy) 7|8t X7 | X| = &}&(self-supervised learning) 21t [10080]2] 45X ¥ (mutual information) 7|8t &4 B 7|42 CHAM|Z
QEo| 8& FE24E FYAIZ|= T2 MSELICE o2{8t 7| RES2 ME 2], 2Y Y 0|, A4S ¢S 0|5 S O Y S2oM EE2E
= olony, Ho|&H(precision medicine) AlCHS| M| Z +ZF 2ME 7hs5HA| §LICH.

Sleep Spindle Phase Dynamics: Sleep Spindle Phase Dynamics= +H & @4at= A S(spindle) &2l 21 H3IE CIF
Cllo|Ef 88 20LICE Ol X|IHEEG), 2HE(EMG), 2H T (EOG) & CIFet Y2| MSE SAI0f 24510 08 TAE ATIES| AZN-Fils E4
£ njost= o1 PofolLict [10075]10|AM CIERE £HOIE7|2ZAHmultimodal PSG) 7% 2HO| HA|S/US0q, [10148]0|M = CHAR 401 7|%
R%(sleep foundation models)2| AIXEHE U 250 2H8t 127} ZIYE|ASLICE 028 H2HES [10154]2 20| Y2|4E B2 0tA 3 XpEel3aH
(physiology-augmented masked autoencoder) 7|2t Q1A|=|0f, £~8 B ZICH £01 A B7L, UZTH 2LIEE S Y SO E8E +US
LICL AZIS QA o8t 242 o1ZX| 52} X1e1010{ % 2|(natural language processing)S A5 £0 HI0|E{2Q] siA] HEA S SAA7|= watoz
YHstn ASLICE

Tabular-Visual Encoder Fusion: Tabular-Visual Encoder Fusion2 2|2 G|0|E] 240l M & #4|o| 2 x3}El G|0|E{et Al HEE SElsk= ©
E|2E 88 7|2QiLiCh o] H2 WAI2 2|2 F4, Y4t +X| ClO|E|, &X HIEIH|0|E § M2 CHE g4le| EE ABsI0 O Fatstn ZTuxel 7
t L o|E RE S FHELICL [10685]01M HAIE VT-Bencht 22 S&f HIX|0l3 = AlZt-EE HEIRE 8159 452 MAXSE Yolst= 2ES
H|IBEfLIct [10490]0M CHEOIT 0@l XS 7|22} [10107]0|A =2|E X CI0|E| 2| YHES A 2|z eHFe| SATIE CO|E{of ChEt 4
# 29l IS st BHLICE 81 [10004]2] 7|5H8HH 1A JhM Dt [10591]2] &t R 7|8 B3 22t 88 7|22 HE|QY QIAC{e| 8t &8
M2 =YULICE 0[2{¢t 7|2 E2 A= TIQ YMAHE X510 Yo S JHMEHs o] ZRE HES BLICH

Spherical Morphological Gene Alignment: # Spherical Morphological Gene Alignment 22 HEelj&tx XX} HE(Spherical Morphological
Gene Alignment)2 CiE 2F 4|8} C|0|E{2| 7MY X8 BESIYM M2 CE WS HEE HHs= 7|20Ict o] H2HS 2B 7|518
(spherical geometry)2 7|82 2 510{ M|Z &EH(morphological features), KXt &di(gene expression), 27+ A (spatial information)=S S
o2 BAM3HCE [10483][10471]. £5| ¢ MIZ ARl Al(single-cell sequencing)a} 27+ HA}|(spatial transcriptomics) G|O|E{S ZEE! uff GlO|E] @
HelE| Z2te| BYUX|E Z|ASI51HA MEEHE o|0|E BEEE 4 QICH[10385][10489). 1H T2 AR AH|A HE(spherical Procrustes alignment)}

2 8t g2 2 E5| X} G|0|E 27H0f|M2] £ ¥iEHoptimal transformation)2 ZHOPHCE 0]2{8t 7|22 2|8 HA B4 ECG-2|ZE M
(ECG-Report alignment), & CHZE &+&(contrastive learning) 7|8te| & &t50f €251 QICH [10429][10435].
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O Agent Systems for Academic Research Automation - Pierfrancesco Beneventano 2| (Link)
O Al Scientist Agents and Biosecurity: Capabilities, Risks, and Governance for

Autonomous Labs - Dmitrii Magas (Link)

Beyond Tool Use: Multimodal Distillation and the Evolution of Neural Networks
toward Al Scientists - Daozheng Qu, Yanfei Ma (Link)

Can Al Scientists Discover Neural Mechanisms? Evaluating Agentic Biological
Discovery in a Digital Fly - Aarav Sinha (Link)

Compressing the Validation Bottleneck: An Agentic Self-Driving Lab for Scientific
Discovery - Kyunghoon Hur, Chihun Lee (Link)

Evidence-Grounded Tree-Based Hypothesis Generation for Scientific Discovery -
Changhee Cho 2| (Link)

EvoMaster: A Foundational Evolving Agent Framework for Agentic Science at
Scale - Xinyu Zhu 2| (Link)

OpenDiscoveryTrace: Process Traces for Evaluating Al Scientist Workflows -
Aayam Bansal, Keertan Balaji (Link)

O RSI for Science: A Verifier-First Framework for Al Scientists - David Scott Lews 2| (Link)
O SR-Scientist: Scientific Equation Discovery With Agentic Al -

Shijie Xia, Yuhan Sun, Pengfei Liu (Link)
The Novelty Ceiling: PAC-Theoretic Bounds on Autonomous Scientific Discovery
and the Minimum Oversight Rate - Siddharth Karuturi 2| (Link)
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The Impact of Generative Al on Critical Thinking: Self-Reported
Reductions in Cognitive Effort and Confidence Effects From a
Survey of Knowledge Workers

Hao-Ping (Hank) Lee Advait Sarkar
Carnegie Mellon University Microsoft Research
Pittsburgh, Pennsylvania, USA Cambridge, United Kingdom
haopingl@cs.cmu.edu advait@microsoft.com
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Microsoft Research
Cambridge, United Kingdom
levt@microsoft.com
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Microsoft Research Microsoft Research
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Microsoft Research
Cambridge, United Kingdom
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https://www.hani.co.kr/arti/economy/it/1182760.html

https://www.microsoft.com/en-us/research/wp-content/uploads/2025/01/lee_2025_ai_critical_thinking_survey.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5082524
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Al Tools in Society: Impacts on Cognitive Offloading and the
Future of Critical Thinking

Center for Strategic Corporate Foresight and Sustainability, SBS Swiss Business School,
8302 Kloten-Zurich, Switzerland; michael.gerlich@cantab.net

Abstract: The proliferation of artificial intelligence (Al) tools has transformed numerous
aspects of daily life, yet its impact on critical thinking remains underexplored. This study
investigates the relationship between Al tool usage and critical thinking skills, focusing
on cognitive offloading as a mediating factor. Utilising a mixed-method approach, we
conducted surveys and in-depth interviews with 666 participants across diverse age groups
and educational backgrounds. Quantitative data were analysed using ANOVA and cor-
relation analysis, while qualitative insights were obtained through thematic analysis of
interview transcripts. The findings revealed a significant negative correlation between
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“Generative Al Can Harm Learning” 2024.07.
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