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End-to-End Eval: 1000 1500 Scientists AI JAM 
in 9 Labs Simultaneously (Feb.28, 2025)

Argonne Berkeley

Researcher participation and contributions on a voluntary basis.



Total:
2800+ problems
15000+ assessed prompt 
responses

Argonne:
720 problems
2500 prompts

1,000 Scientists Jam Session: In numbers
Researcher participation and contributions on a voluntary basis.

Argonne



1,000 Scientists Jam Session: Domains
• Literature search, analysis, survey
• Data analysis and forecast, interpolation, extrapolation, 

classification (Point Cloud, signal, protein sequences, files, etc.)
• Anomaly detection
• Signal Analysis
• Scientific Visualization

• Algorithm design/optimization
• Automatic code generation/refactoring
• Code translation
• Debugging codes (sequential, parallel)
• Automatic code performance tuning/optimization
• Identifying performance bottlenecks

• Automatic tuning of instruments
• Experimental Design (including autonomous workflow)
• Dark mater experiment design

• Understanding mechanisms of Cancer
• Understanding radiation effects on human cells
• Predictive Genomic Models

• Domain specific LLMs/Agents (use LLMs 
as foundation models)

• Hyper parameter exploration for DL 
training.

• Battery design
• Chemical Mechanisms
• Physics beyond standard model

• Infrastructure modeling and resilience
• Natural Disaster assessment

• Surrogate model
• Mathematical derivations
• PDE solving
• Convergence proving
• Equation validity testing
• Derivative analysis
• Uncertainty estimation
• Inverse problems
• Statistical modeling
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Researcher participation and contributions on a voluntary basis.



1,000 Scientists Jam Session: Problem Types

• Data analysis and forecast, interpolation, 
extrapolation, classification (Point Cloud, signal, 
protein sequences, files, etc.)

• Anomaly detection
• Signal Analysis
• Scientific Visualization
• Natural Disaster assessment
• Infrastructure modeling and resilience

• Automatic tuning of instruments

• Experimental Design (including 
autonomous workflow)

• Dark mater experiment design

• Algorithm design/optimization
• Automatic code generation/refactoring
• Code translation
• Debugging codes (sequential, parallel)
• Automatic code performance tuning/optimization
• Identifying performance bottlenecks

• Surrogate model
• Mathematical derivations
• PDE solving
• Convergence proving
• Equation validity testing
• Derivative analysis
• Uncertainty estimation
• Inverse problems
• Statistical modeling
• Domain specific LLMs/Agents (use LLMs as foundation models)
• Hyper parameter exploration for DL training.

• Battery design
• Chemical Mechanisms
• Physics beyond standard model

• Understanding mechanisms of Cancer
• Understanding radiation effects on human cells
• Predictive Genomic Models• Literature search, 

analysis, survey

Researcher participation and contributions on a voluntary basis.
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• ???
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1,000 Scientists Jam Session: Model usage
Model Count

OpenAI o3-mini 2139

OpenAI o3-mini-high 1390

OpenAI o1-pro 1189

Unclear 380

Claude Sonnet 3.7 255

GPT-4o 253

GPT-4.5 145

ChatGPT 126

GPT-4 122

Claude Sonnet 3.7 
Thinking

96

OpenAI DeepResearch 70

OpenAI o1-mini-high 51

Deep Research 47

OpenAI o1 30

Claude 3.5 19

Other 8

Free Version 6

Google Flash Thinking 2

Researcher participation and contributions on a voluntary basis.



1,000 Scientists Jam Session: Skill tested 
(selected by user)

Researcher participation and contributions on a voluntary basis.



Input/Output prompt length distribution (words, 
tokens) Input Output

Words

Tokens



1,000 Scientists Jam Session: skills strength 
(average over the whole corpus)

LLM as a judge to automatically score (1-5) the LLMs responses

Different blue colors represent different skills

Result robust 
against change 

the judge model 
(gpt 4o -> gpt o1)

~2.8

Lessons learned:
• Field style experiments are just nascent 

• We need to understand better what to capture (scoring)

• We need to understand better how to diagnose AI model 
weaknesses based on human-AI model interactions in science 
context.



Lessons learned Communicated to Riken
Executive summary

1.    Designated Points of Contact (POCs) are Mandatory: Each national laboratory must identify Tech Lead, Logistics 
Lead, Run-of-Show Lead, Review Lead, and Comms Lead POCs, ensuring clear roles and responsibilities.
2.    Consistent Communication is Critical: Weekly sync meetings are mandatory for all POCs. Increase of meeting 
frequency as the date of the JAM approaches.
3.    Standardized Communication and Storage Tools: All participants must commit to using the agreed-upon 
communication (Slack, email) and document storage (Box) methods.
4.    AI Lab Model Providers Have Specific Commitments: These include providing a POC, conducting a training webinar, 
and ensuring onsite technical support during the Jam.
5.    Streamlined Model Access is Recommended: Utilizing IP address-based access for large AI Jams is suggested to 
simplify account management.
6.    Hosting Labs Hold Significant Logistical Responsibility: They are responsible for all onsite logistics, participant 
communication, registration, and disseminating crucial guidance.
7.    Legal and Compliance Aspects Must Be Addressed: Timely communication and documentation of IRB requests 
(Human Subject Research) and HQ-GC exemption requests are essential.
8.    A Common Data Collection Tool is Required: All labs must use the same tool for data collection. Argonne has used a 
collection tool during the JAM and identified improvements planned for future iterations.
9.    Thorough Corpus Review is Necessary: Each lab needs a designated POC for corpus review, involving technical 
expertise and input from legal, security, and other relevant teams, with a two-week review commitment.
10. Quality Control and Timely Distribution of Reviewed Data are Key: The collecting lab is responsible for corpus 
quality, and the aggregated, validated corpus must be promptly distributed to participants.



Collection Tools Shared with Riken 
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Researcher participation 

and contributions on a 

voluntary basis.



Riken AI JAM



Japan Scientist AI Jam Session

Online Tutorial: Nov. 11
225 participants

Dry Run: Nov. 28
50 participants

AI Jam (Tokyo): Dec. 16
124 participants

AI Jam (Kobe): Dec. 18
95 participants

Model providers: OpenAI, Anthropic, Google, AWS, NVIDIA
Q&A through Discord
Collection tool using Chrome browser extension
RIKEN open model platform + MCP server



Post-Jam Survey



Post-Jam Survey



Post-Jam Survey
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Use NotebookLM to generate pretty slides



Carbon Natotube 3D Generator



Modifying Existing Libraries for BioEmu



Using Claude Skills for Laboratory Automation

AI can be applied to Laboratory Automation

However, the API must be publicly available.

With Claude Skill, specific functionalities and 

knowledge can be easily added to the model, 

enabling rapid prototyping for LA.

However, unlike MCP, it is not possible to tell 

which response triggered a Skill call.

Sharing skills within RIKEN ／ among 

researchers will help accelerate the overall 

progress of science.



Toward Co-scientist JAMs



Hypothesis Generation: The Next Frontier

• Literature search, 
analysis, survey

https://doi.org/10.1038/s41524-

022-00765-z 

• ???

• Generate, compare, 
rank ideas. Meta analysis 
of the generated ideas

• Generate experiment 
recipes

• Scientist craft a prompt
with enough details
and directions to
avoid confusion
and guide research

HG is at the beginning of the research workflow
It conditions everything else. 
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2025 → Co-Scientists Emergence

AI co-scientist relies on “self-play” strategies to continuously generates, 

reviews, debates, explains its reasoning and improves research 

hypotheses toward the research goal.

Multi-agent architecture (Agentic Models):

•All agents built from Gemini 2.0

•Agents: Generation, Reflection (peer reviewer), Evolution, Proximity 

(hypotheses), Meta-review (high level analysis), Ranking (novelty, 

correctness, and testability)

•Tournament evolution process for self-improving hypotheses 

generation. Feedback from the tournament creates a self-improving 

loop towards novel quality outputs.

•Tools: web search and specialized AI models to improve grounding and 

quality of generated research hypotheses.
Automated evaluations

Others: 
● [USA] Rick’s Scientia and Wisteria (not tested yet)
● [Japan] Sakana AI Scientist-v2:[ICLR2025 Workshop Experiment] https://github.com/SakanaAI/AI-Scientist-v2
● [China] Novix: https://novix.science/  Neuips 2025 Spotlight paper https://github.com/HKUDS/AI-Researcher
● [China] NovelSeek InternAgent: https://github.com/InternScience/InternAgent

[USA] Google co-scientisit Toward and AI co-scientist, arXiv:2502.18864
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Hypothesis Generation: The Next Frontier

• Literature search, 
analysis, survey

https://doi.org/10.1038/s41524-

022-00765-z 

• ???

• Generate, compare, 
rank ideas. Meta analysis 
of the generated ideas

• Generate experiment 
recipes

• Scientist craft a prompt
with enough details
and directions to
avoid confusion
and guide research

This is not the classic LLM: very sensitive to prompt
structure and level of details.
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Early feedback on AI-Researchers
● Tested multiple co-scientist systems.

● Generation can takes hours/days

● The idea generation is extremely sensitive to the prompt. It is critical for the user to state the 

problem to solve with as many details, constraints, and priorities as possible. The user should 

express all implicit assumptions concerning the scientific background, specific context of the 

research, preferred directions, what to prioritize in case of trade-offs, etc.

● It is important to check the tool understanding and consideration of the submitted problem.

● Once launched, it is important to be able to correct the generation (because the generation can 

take hours/days)

● Analysis of proposed hypothesis compared to the prompt by an LLM (Claude) recommends 

strengthening the hypothesis: generation is missing key details and validation steps, and priorities 

may not be well ranked.

● Generates sophisticated ideas, sometimes combining complex concepts. It is not trivial for a human 

to discard some of them without actually testing and comparing them.

● Most of the time produces a high-level recipe to evaluate the proposed ideas, missing details



Thanks!

Q&As

EAIRA EVAL Methodology :
https://arxiv.org/abs/2502.2030
9

https://arxiv.org/abs/2502.20309
https://arxiv.org/abs/2502.20309
https://arxiv.org/abs/2502.20309
https://arxiv.org/abs/2502.20309
https://arxiv.org/abs/2502.20309
https://arxiv.org/abs/2502.20309
https://arxiv.org/abs/2502.20309
https://arxiv.org/abs/2502.20309
https://arxiv.org/abs/2502.20309

	Slide 1: Scientists AI JAMs
	Slide 2: End-to-End Eval: 1000 1500 Scientists AI JAM in 9 Labs Simultaneously (Feb.28, 2025)
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Input/Output prompt length distribution (words, tokens)
	Slide 9: 1,000 Scientists Jam Session: skills strength (average over the whole corpus)
	Slide 10
	Slide 11: Collection Tools Shared with Riken 
	Slide 12: Riken AI JAM
	Slide 13: Japan Scientist AI Jam Session
	Slide 14: Post-Jam Survey
	Slide 15: Post-Jam Survey
	Slide 16: Post-Jam Survey
	Slide 17: Post-Jam Survey
	Slide 18: Use NotebookLM to generate pretty slides
	Slide 19: Carbon Natotube 3D Generator
	Slide 20: Modifying Existing Libraries for BioEmu
	Slide 21: Using Claude Skills for Laboratory Automation
	Slide 22: Toward Co-scientist JAMs
	Slide 23
	Slide 24: 2025 → Co-Scientists Emergence
	Slide 25
	Slide 26: Early feedback on AI-Researchers
	Slide 27

