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Key messages

1. AI now makes discoveries and speeds up research
2. Human verification can't keep up with this speed
3. AIRAS automates verification for trustworthy research
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AIRAS
Research DB VerifierResearch System



The Impact of AI on Research
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Research breakthroughs with AI
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Solve Open Problems

10 advances
on long-standing problems

GPT-6 Astra (OpenAI, 2026)

Reveal Hidden Phenomena

New physics formula
nonzero where zero was assumed

GPT-5.2 (OpenAI, 2026)

Discover New Mechanisms

New treatment targets
proposed & validated

Co-Scientist (Google, 2026)

Design New Materials

Tailored materials
designed & synthesized

MatterGen (Microsoft Research, 2025)
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Kosmos (Edison Scientific, 2025)

6 months → 1 day
(beta-user estimate)

4 novel contributions 
across fields

Research breakthroughs by AI



Progress in
 

AI Research Systems
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Research involves many steps
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Search Idea ... Execution Writing

Until recently, researchers themselves handled all the steps.



Rise of conversational AI
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A single conversational AI can handle
 

many kinds of research tasks.



The AI Scientist and beyond

Lu et al., Nature, 2026
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From manual work to workflow automation
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Search Idea ... Execution Writing

A single system can handle all research steps end to end.
But the workflow is still fixed.



Evolution to coding agents

11

Coding agents decide and act on their own.



From fixed workflow to coding agents
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Search Idea ... Execution Writing

Coding agents are flexible like human researchers.
But they are not specialized for research.



Specialized tools and environments for research
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These environments and tools turn coding agents into research agents.

BioNeMo Agent Toolkit

Asta resources

ToolUniverse



From coding agents to research agents
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Search Idea ... Execution Writing

Research is becoming automated and faster.
But faster research only helps if it can be trusted.



Peer Review for 
Trustworthy Research
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Trust in research comes from peer review
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Other researchers review every paper before it is published.

Submission Review

Author Reviewer



#papers reviewed at an AI Conference (AAAI)

Accelerated paper submissions
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7,737 7,911 9,020 8,777 9,862

12,957

23,680

+2% +14% −3% +12%

+31%

+83%

2020 2021 2022 2023 2024 2025 2026



Peer review is struggling
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Surge in Peer Reviewers

Nearly 3x committee size
recruited vs. last year

AAAI 2026

Shortage of Experienced Reviewers

Undergraduate students
served as reviewers

ICLR 2025

AI-Generated Reviews

~21% of reviews
estimated fully AI-generated (Pangram)

ICLR 2026 

Manipulating AI-Assisted Reviews

Prompt injections
banned and screened by detectors

ICML 2026



The bottleneck has shifted to peer review
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Volume

Time

Peer reviews

Paper submissions

Research throughput ≤ min( Submissions,  Reviews )



Agents produce faster than humans can check

20

Peer review

vs.

Paper submissions

How can we review papers in the age of AI research systems?



Reviewing AI-Generated Research
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Results generated by AI research systems
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Research System

Result



Results generated by AI research systems
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Research System

"Our method outperforms 
all baselines on every benchmark."

Result

Claim



Results generated by AI research systems
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Research System

"Our method outperforms 
all baselines on every benchmark."

Are the results 
reproducible?

Did it show only the 
good results?

Was the comparison 
fair?

Result

Reviewer

Claim



Inside AI research systems
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Search Hypothesize Code Run Fail

... Evaluate Compare ... Write

Result



Inside AI research systems

26

Search Hypothesize Code Run Fail

Mishandle



Inside AI research systems
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Search Hypothesize Code Run Fail

Mishandle Evaluate Compare ... Write

Result



Inside AI research systems
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Search Hypothesize Code Run Fail

Mishandle

Verification



Inside AI research systems
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Search Hypothesize Code Run Fail

Recover

Verification



Inside AI research systems
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Search Hypothesize Code Run Fail

Recover Evaluate Compare ... Write

Result
Verification
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To trust the results, we need verify the process.



Designing AI Research Systems
for Verification
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AIRAS
AI Research Automation System



Trustworthy results from AI research systems

A research result consists of claims 
from each step of the process
→ We make every claim verifiable

Verifying claims throughout the research process

Goal

Approach
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Designing research for verification
Conventional research

Generate results

Decide how to verify

How to verify is decided 
after the research ends.

Verification-first research

How to verify is decided 
before the research starts.

Decide how to verify

Generate verifiable 
claims
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Verification-first autonomous research

claims

stored
records

submitted 
claims

verdicts

Research DB VerifierResearch System
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1. Every claim is verifiable
Each claim says what holds and how to verify it

3. Every claim has its source of truth in the research DB
Every paper is generated only from verified claims in the DB

2. Every claim is verified outside the research system
The verifier is independent and the research system cannot influence it

Three principles for verifiable research
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Each claim says what holds and how to verify it

claims

Research DB VerifierResearch System

1. Every claim is verifiable
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Research DB Verifier

The verifier is independent and the research system cannot influence it

Research System

verdicts

2. Every claim is verified outside the research system
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Every paper is generated only from verified claims in the DB

Research DB Verifier

Paper

Research System

3. Every claim has its source of truth in the research DB

Paper

verified claims
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1. Open-source software (OSS) for research
Anyone can use, modify, and extend AIRAS for their research.

2. Research tools via MCP
Different agents can access research tools through MCP.

3. Verification-first design
Designed to follow all three principles of verifiable research.

AIRAS: Key features



Conclusion
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Conclusion
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AIRAS Questions & Comments

1. AI now makes discoveries and speeds up research
2. Human verification can't keep up with this speed
3. AIRAS automates verification for trustworthy research


