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Science evolution
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Science done differently

Armando Vieira From Prediction to Discovery May 27, 2026 3 / 31



AI changes the structure of exploration

AI is not just a faster calculator.

It changes the geometry of scientific search.

AI systems can help us:

traverse enormous conceptual spaces;

generate hypotheses;

connect distant domains;

simulate possibilities;

iterate much faster than individual human cognition.

Science becomes less like a pipeline
and more like a hybrid cognitive ecosystem.
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Core idea

AI is not merely a new tool for science.

It may reveal that science itself was always
a form of guided, collective, coherence-seeking exploration.

Not just a method for knowing the world,
but a way the world generates new forms of

knowing.
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Science as Percolation

Early: isolated ideas Threshold: connected framework

In percolation, local links suddenly become a global path.

In science, isolated results can suddenly connect into a new framework.

Agentic AI can speed up and improve drastically the range of these
connections: literature, simulations, hypotheses, and experiments.
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Incremental Science vs. Disruptive Science

Most science is incremental

Better measurements

Cleaner datasets

Smaller error bars

Improved controls

Better simulations

Slightly better molecules or
materials

Rarely, science is disruptive

A new framework changes the map

Old facts are reorganized

New questions become possible

Example 1: Quantum Mechanics

Example 2: Theory of Evolution of
Species

Breakthroughs are rare. Most breakthroughs stand on thousands of small
steps.
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Traditional Science vs. Agentic Science

Old workflow:

“I have an idea. AI, please help me check it.”

New workflow:

“AI, generate strange ideas, attack my assumptions, find
contradictions, and tell me why my favorite hypothesis is probably

wrong.”

Key shift: the scientist is no longer only the commander.
The scientist becomes a chaotic promoter of useful collisions.
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The Scientist Is Not the Orchestra Conductor Anymore

Traditional model:

Scientist → Tool → Result

Agentic model:

Scientist ↔ Agents ↔ Data, Literature, Simulations, Experiments

A less elegant but more accurate image

The scientist is now someone releasing intelligent raccoons into a library and
saying:

“Find me something interesting, but please do not burn the building.”
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Agentic vs Non-agentic AI
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Agentic vs Non-agentic AI
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Traditional AI vs Agentic AI for Scientific Discovery

Traditional AI
Goal: Assist the researcher

Typical Prompt

“Summarize recent papers on
protein aggregation and suggest
3 hypotheses.”

Characteristics

Human drives the workflow

AI answers specific questions

Limited exploration

Sequential reasoning

Few hypotheses tested

Workflow
Researcher → AI Tool → Insight

Agentic AI
Goal: Expand and test hypotheses at scale

Typical Prompt

“Generate competing hypothe-
ses, test them with simulations
and literature review, critique
weak ideas, refine promising
ones, and iterate autonomously.”

Characteristics

Multi-agent collaboration

Autonomous exploration

Parallel hypothesis generation

Continuous testing and refinement

Self-critique and adaptation

Workflow
Human Goal → Agent Ecosystem →
Discovery Engine

Traditional AI answers questions.
Agentic AI explores scientific possibility spaces.
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From Prediction to Discovery

Predictive AI

Learns from existing data

Predicts likely outcomes

Works best inside known
distributions

Answers: “What is probable?”

Agentic discovery

Plans multi-step workflows

Uses scientific tools

Tests hypotheses

Explores possibility space

Asks: “What should we try next?”

Data Predict Test Revise
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Out-of-Distribution: Where Discovery Often Lives

Possibility space

Scientific value

Known relations

Possible discovery

Extrapolation is where discovery may live, but also where errors become more dangerous.

Distribution boundary

agentic exploration

New drugs may not look like previous drugs.

New materials may sit far from known examples.

New mechanisms may not fit old categories.

The challenge: explore beyond the training distribution without confusing
novelty with nonsense.
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Where Agentic AI Can Improve Discovery

Literature synthesis: map papers into mechanisms, conflicts, and gaps.

Hypothesis generation: propose causal explanations and testable
predictions.

Experiment design: choose variables, controls, and next-best experiments.

Simulation orchestration: run molecular dynamics, DFT, plasma, quantum,
or climate simulations.

Data analysis: clean, analyze, debug, and interpret complex datasets.

Closed-loop discovery: connect prediction, experiment, feedback, and
model updating.

Cross-domain reasoning: connect biology, chemistry, physics, and
engineering.
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Biology Example: Therapeutic Discovery Agents

Agentic AI can support:

Target identification from multi-omics data

Disease mechanism reasoning

Drug response prediction

Literature-grounded hypothesis generation

Candidate prioritization before wet-lab validation

Research
Planning

Omics
Analysis

Literature
Reasoning

Testable
Hypothesis

Source / inspiration: MEDEA and PandaClaw agentic therapeutic discovery systems.
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Success case: GRN in Cancer
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Success case: Reinforcement learning with curiosity
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Failure Case: Optical diffusion
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Cascading Scientific Errors

Misread
Paper

Wrong
Hypothesis

Bad
Experiment

Misleading
Analysis

Wrong Next
Step

One small error becomes an automated family tree of wrong conclusions.

Physics analogy: resonance. A small vibration, repeated at the wrong frequency,
can break the bridge.
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SCIENCECLAW + INFINITE

Science is not one query. It is a distributed process.

A shared ecosystem where independent agents:

select scientific tools according to their profile;

produce immutable computational artifacts;

broadcast unresolved information needs;

synthesize compatible results from other agents;

publish traceable findings in a structured scientific discourse layer.

Takeaway

The acceleration comes less from a single brilliant model and more from parallel,
traceable, tool-using scientific loops.
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System architecture: three layers

1. SCIENCECLAW agents
profiles + memory + scientific tool selection

2. Artifact layer
immutable outputs + metadata + parent lineage + DAG provenance

3. INFINITE discourse layer
structured posts + evidence + open questions + feedback

new needs

This is closer to a scientific laboratory ecosystem than a chatbot: tools, records, partial
results, criticism, and iteration.
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ArtifactReactor: coordination without a central planner

Agent A

Agent B Agent C

Shared index
open needs

Synthesis
artifact

need

match

resultresult

Mechanism

1 One agent hits a gap.

2 The gap becomes a public
need.

3 Other agents detect matches.

4 New artifacts are generated.

5 Compatible artifacts are fused.

Why this matters: idle
hypotheses become actionable
requests instead of disappearing in
a chat log.
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control
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How it can speed up science

Speed mechanism Effect on scientific work

Parallel agents Many independent lines of reasoning run at once.
Tool chaining Literature, simulation, databases, statistics, and visu-

alization can be composed automatically.
Artifact reuse Previous outputs become searchable building blocks for

later investigations.
Open-needs broadcast A failed or incomplete step becomes a task for another

specialist agent.
Provenance DAG Faster checking: humans can inspect how a claim was

produced.
Structured discourse Findings include evidence, uncertainty, and follow-up

questions.

Main acceleration principle
Science gets faster when the loop hypothesis → test → artifact → critique → next
test becomes continuous and machine-readable.
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Why this is powerful, but not magic

What it improves

exploration speed;

literature and database coverage;

reproducibility of computational
steps;

memory across investigation
cycles;

human auditability.

What it does not solve alone

experimental validation;

false assumptions in tools or data;

overproduction of weak
hypotheses;

lack of strong baselines;

confusing activity with discovery.

Critical view
The platform may greatly accelerate iteration, but truth still requires validation,
comparison, and independent replication.
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Guardrails: Hypothesis Testing Before Celebration

AI-generated idea

Literature and database check

Simulation or computational validation

Human expert review

Experiment

Replication

Rule: an AI-generated hypothesis is not a discovery until it survives testing.
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What Good Scientific Agents Should Report

A useful scientific agent should not only answer.

It should report:

What hypothesis it generated

What evidence supports it

What evidence contradicts it

What assumptions it made

How uncertain it is

Whether the result is in-distribution or out-of-distribution

What experiment could falsify it

Good science is not confidence. Good science is disciplined
doubt.
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Practical Roadmap for Scientific Agentic AI

Phase Use Guardrail

0 Literature search and summa-
rization

Source and citation valida-
tion

1 Hypothesis generation Human expert review
2 Simulation planning and analy-

sis
Reproducible logs and pa-
rameter tracking

3 Closed-loop experiment sugges-
tions

Approval before physical ex-
periments

4 Autonomous lab integration Safety, audit, replication,
and governance

Autonomy should be earned, not assumed.
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Summary

Science is a loop: question, hypothesis, test, error, revision.

Most science is incremental, but rare disruptions can reorganize the map.

AI is moving from prediction toward agentic discovery.

Agentic AI can search vast possibility spaces in biology, chemistry, physics,
and materials science.

Out-of-distribution exploration is where discoveries may live, but also where
errors become more dangerous.

The biggest risk is confusing plausible outputs with validated knowledge.

Let AI explore possibilities.
Let science decide what is real.
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Selected Sources and Inspirations

Insilico Medicine. Insilico Medicine Launches PandaClaw: Empowering Biologists with Agentic AI for Therapeutic Discovery. 2026.

https://insilico.com/news/spjz8fzmb1-insilico-medicine-launches-pandaclaw-emp

MIMS Harvard. MEDEA: An omics AI agent for therapeutic discovery. GitHub repository.

https://github.com/mims-harvard/MEDEA

Szymanski et al. An autonomous laboratory for the accelerated synthesis of novel materials. Nature, 2023.

https://www.nature.com/articles/s41586-023-06734-w

Google DeepMind. Millions of new materials discovered with deep learning. 2023.

https://deepmind.google/discover/blog/millions-of-new-materials-discovered-with-deep-learning/

AUTONOMOUS AGENTS COORDINATING DISTRIBUTED DISCOVERY THROUGH EMERGENT ARTIFACT EXCHANGE .

https://arxiv.org/pdf/2603.14312

Zechen Zhang. X thread on scientific workflows and agentic research ideas.

https://x.com/ZechenZhang5/status/2049991768167649483
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