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Towards autonomous AI scientists

1. Few thoughts on AI: computing, intelligence, cognition. 

2. AI, Brains and Intelligence

3. State-of-the-art (SOTA) in medicine. 

4. Towards autonomous agentic science.

5. Agentic science future, or how long can science without strong 
support of AI agents be relevant?  

7-13.05, 1925 papers in the arxiv.cs.ai!

ACM Transactionson AI for Science (TAIS)

Duch W and DiercksenGHF (1994)Neural networks as tools to solve problems in physics and chemistry. 
Computer Physics Communication82: 91-103

https://arxiv.org/list/cs.AI/recent
https://is.umk.pl/~duch/pubs/94-nnfit-abstract.html


AI for medicine

Eddy KemingChen, Mikhail Belkin, Leon Bergen & David Danks. 
Does AI already have human-level intelligence? The evidence is clear. Nature 650, 5.02.2026



Huge investments

Unprecedented race to mental matrix.

Our goal: create helpful agents, but stay in control. 

Current most 
common use: 
Harvard Business 
Review9.04.2025.

Therapy, 

Companionship, 

Organize my life, 

Find purpose.

https://hbr.org/2025/04/how-people-are-really-using-gen-ai-in-2025
https://hbr.org/2025/04/how-people-are-really-using-gen-ai-in-2025




Hardware, another substrate for thinking

No constraints of biological brains. New energy efficient  computing paradigms: photonics: 
Taichi chiplet 160 TOPS/W, Q.ant photonic chip, Lightmatter 3D Photonic 500-1000 TOPS/W. 
Groq Linear Processing Unit LPU, 400 TOPS/W. Cortical Labs organoids  CL1 800 000 cells chip. 
Cerebras, CIMs, reversible computing, neuromorphic computing! 
LLM inference cost fall between 9-900x a year, depending on the task (Epoch.ai). 
My phone can do locally live translate in 13 languages, requiring 1W of power! My brain needs 20 W.

https://www.science.org/doi/10.1126/science.adl1203
https://qant.com/
https://lightmatter.co/
https://groq.com/
https://spectrum.ieee.org/biological-computer-for-sale
https://ai-2027.com/_next/image?url=%2F_next%2Fstatic%2Fmedia%2FepochLLMprice-nowatermark.824fa343.png&w=1920&q=75
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AI, Brains and Intelligence



Transformers and spreading activation

Predictive AI: search + heuristics. 

Generative AI: spreading activation networks, binding 
relevant information.

GPT = Generative Pre-trained Transformer

Embed words/tokens in a vector space that preserves 
similarity of meaning (semantics) in different contexts. 

Over 53 650 variants of open-source LLMs, including  
3000 for fine-tuning (LLM Explorer, 13/05/26). 

LLM visualization    https://bbycroft.net/llm

Duch W, Matykiewicz P, Pestian J, Towards Understanding of 
Natural Language: Neurocognitive Inspirations. 2007

Processing clinical text with domain-specific spreading 
activation methods. US Patent US8930178B2 (1/2015)

https://llm-explorer.com/
https://bbycroft.net/llm


Huth et al. (2016). Natural speech reveals the semantic maps that tile 
human cerebral cortex. Nature, 532(7600), 453ς458. 

Concepts are patterns corresponding to brain activations, 
thinking is transitions between brain states. 

Watching traffic lights: V4: color perception. IPS: sensory-motor 
link,  Frontal area (FEF, FO): planning behavior, action. 

Can LLM network activations simulate maps of brain activity and 
their evolution? See Anthropic Interpretability Research. 

J.R. Binder et al, Toward a Brain-Based Componential Semantic 
Representation, 2016.

https://doi.org/10.1038/nature17637
https://transformer-circuits.pub/2026/nla/index.html






Sometimes we try to complete the sentence. Sometimes it comes all at once. 
Create gradient field towards attractor basin where images/concepts linked to some labels are stored. 

Diffusion

See videos at the @depth-first YT channel. Diffusion has roots in statistical physics. 

https://www.youtube.com/@depth-first


Reasoning ς cognitive inspirations

Associations: input => output. This is GOFAI! LLM associationsin heuristic search. 
 Chain of thought (CoT): step by step. 

 Tree of Thoughts (ToT): parallelthinkingvia RL. 
 Graph of Thoughts(GoT): like human reasoning.

Sketch-of-Thought: adaptive cognitive-Inspired sketching

https://www.promptingguide.ai/techniques/cot
https://www.promptingguide.ai/techniques/tot
https://arxiv.org/abs/2509.07980
https://github.com/spcl/graph-of-thoughts
https://doi.org/10.48550/arXiv.2503.05179


MIQ of AI

At the beginning of the 2024 highest results were < 100 points.
Now many models reach over 130 points. Frontier models reach close to perfect scores on many 
benchmarks, including Turing test, and philosophical writing, or Dennett test. 



GPQA benchmark

ωRein, D et al. (2023). GPQA: A Graduate-Level Google-Proof Q&A Benchmark. arXiv:2311.122

ωппу ŜƪǎǘǊŜƳŀƭƴƛŜ ǘǊǳŘƴȅŎƘ ȊŀŘŀƵΥ ƭǳŘȊƛŜ Ȋ ŘƻƪǘƻǊŀǘŀƳƛ ǿ ǇƻƪǊŜǿƴȅƳ ƻōǎȊŀǊȊŜ оп҈ Ȋ ǇƻƳƻŎŊ 
Internetu przez 30 min, eksperci z doktoratami w danym obszarze 65%-74%.

Kata GO ELO >6000 , 
ludzie 3,600ς3877
5Ȋƛťƪƛ w[±w Η 

95.5% Gemini Pro 3.1
93.2% GPT-5.5
91.4% Grok 4.3
GPQA vals.ai 

IǳƳŀƴƛǘȅΩǎ [ŀǎǘ 9ȄŀƳ 
53.1% Claude Opus 4.6
51.4% Gemini 3.1 Pro
51.0% Kimi K2

W 2025: < 4%  GPT 4o

https://doi.org/10.48550/arXiv.2311.12022
https://lifearchitect.ai/iq-testing-ai/
https://www.vals.ai/benchmarks/gpqa
https://llm-stats.com/benchmarks/humanity's-last-exam


Efficient/latent reasoning

Feng S, Fang G, Ma X, & Wang X.

Efficient Reasoning Models: 
A Survey. arXiv:2504.10903

Short chains of thoughts, 
small models, fast decoding.

Github repository

https://doi.org/10.48550/arXiv.2504.10903
https://github.com/fscdc/Awesome-Efficient-Reasoning-Models


Self-evolving AI agents



Long tasks

Measuring AI Ability to Complete Long Tasks.

AI performance in terms of the length of tasks AI 
agents can complete. 

Consistently exponentially increasing over past 6 
years, with a doubling time of around 7 months. 

Extrapolating, in less than a decade AI agents 
should independently complete a large fraction 
of tasks that take humans days or weeks.

https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/


AI in Medicine: State-of-the-Art



AI for Life Sciences

Global AI output for life sciences reached 120,700 by 
2024. USA and EU dominate, China is catching up. 

AI is driving deep integration of multiscale data-driven 
models with genomics and proteomics, advancing our 
understanding of complex biological systems.

Gene editing, de novo protein design, metabolic 
engineering have accelerated synthetic biology, 
leading to transformative applications in 
healthcare, environmental remediation and 
advanced materials.



Artificial Intelligence-Enabled Medical Devices

05/2026: List of AI/ML-Enabled FDA 
approved 1430 Medical Devices. 

1094  Radiology

148  Cardiovascular  

  89  Gastroenterology-Urology

  65  Neurology

  26  Anesthesiology  

  20  Hematology

  10  Ophthalmic

  

https://www.fda.gov/medical-devices/software-medical-device-samd/artificial-intelligence-and-machine-learning-aiml-enabled-medical-devices


AI+XR
LƴǘŜƎǊŀŎƧŀ ǎȊǘǳŎȊƴŜƧ ƛƴǘŜƭƛƎŜƴŎƧƛ Ȋ ǊƻȊǎȊŜǊȊƻƴŊ 
ǊȊŜŎȊȅǿƛǎǘƻǏŎƛŊ ό!wκ·wύΦ {Ŋ ƻƪǳƭŀǊȅ ·w Ȋ ƛƴǘŜǊŦŜƧǎŀƳƛ 
ƎƱƻǎƻǿȅƳƛ !LΣ ƴŀŘŜƧŘŊ ǎƻŎȊŜǿƪƛ ƪƻƴǘŀƪǘƻǿŜΦ
¢ƻ ǳƳƻȍƭƛǿƛ ǳŎȊŜƴƛŜ ǎƛť !L ƴŀ ǇƻŘǎǘŀǿƛŜ ƴŀǎȊȅŎƘ 
ȊŀŎƘƻǿŀƵ ǿ ǊȊŜŎȊȅǿƛǎǘȅŎƘ ǏǊƻŘƻǿƛǎƪŀŎƘΥ ǏǿƛŀŘƻƳƻǏŏ 
ǎȅǘǳŀŎƧƛΣ ǊƻȊǇƻȊƴŀǿŀƴƛŜ ǎŎŜƴΣ ǊƻȊǳƳƛŜƴƛŜ ǇǊƻŎŜǎƽǿΦ 
!ǎȅǎǘŜƴŎƛ ōťŘŊ ƴŀǎ Ȋƴŀŏ ƭŜǇƛŜƧ ƴƛȍ Ƴȅ ǎŀƳƛ ǎƛŜōƛŜΦ

·w9![ hƴŜΣ aŜǘŀ hǊƛƻƴΣ DƻƻƎƭŜΩǎ !ǎǘǊŀΣ {ƴŀǇ {ǇŜŎǘŀŎƭŜǎΣ 
Google+Samsung Moohan project. 

Vobacom Pilar, ¢ƻǊǳƵ. 

https://vobacom.pl/oferta-augmented-reality


Eliciting knowledge from LLMs
ωMS: The Power of Prompting, PromptWizard feedback-driven self-evolving prompts, 

prompt actions in Microsoft Copilot Studio, Power Automate PL, Github MS promptbase. 

ωOptimize GPT-5, prompt cookbook.   Medprompt optimization. 

https://www.microsoft.com/en-us/research/blog/the-power-of-prompting/
https://www.microsoft.com/en-us/research/blog/promptwizard-the-future-of-prompt-optimization-through-feedback-driven-self-evolving-prompts/
https://learn.microsoft.com/en-us/ai-builder/use-a-custom-prompt-in-mcs
https://make.powerautomate.com/aibuilder/prompts
https://github.com/microsoft/promptbase
https://cookbook.openai.com/examples/gpt-5/prompt-optimization-cookbook

