


National Initiative for Science, 

National Security, and Innovation

Mission Goal: Use artificial 

intelligence to dramatically accelerate 

American scientific discovery and 

strengthen U.S. economic and 

national security leadership.

Genesis is not a tool 

or program it is a national

capability that compounds 

scientific advantage over time
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W H A T  I S  H A P P E N I N G  R I G H T  N O W

The Largest Marshaling of Federal
Scientific Resources Since Apollo

"We are going to act with an urgency that will feel deeply uncomfortable... Let's act like our lives 
depend on our execution (because they do)."

— Darío Gil, Under Secretary for Science & Genesis Mission Director

Executive Order

Signed Nov 24, 2025

Presidential mandate

National Scale

17 National Labs + industry

+ academia unified

Urgency

Lighthouse challenges

being defined now









T H E  Q U E S T I O N  G E N E S I S  A S K S

If you had 200 dedicated people,

unlimited frontier AI and exascale computing,

and robotic experimentation at national scale —

What 10-year problem could you solve in 2?

This is the bar. Not a pilot. Not a study. A paradigm shift.

200+
Dedicated

researchers

10¹⁸
FLOPs of
compute

T+
Tokens of

scientific data

24/7
Robotic

laboratories



Over the past five months, OpenAI has been running an experiment: building and 
shipping an internal beta of a software product with 0 lines of manually-written code.

The product has internal daily users and external alpha testers. It ships, deploys, 
breaks, and gets fixed. What’s different is that every line of code—application logic, 
tests, CI configuration, documentation, observability, and internal tooling—has been 
written by Codex. We estimate that we built this in about 1/10th the time it would 
have taken to write the code by hand.

Humans steer. Agents execute.

We intentionally chose this constraint so we would build what was necessary to 
increase engineering velocity by orders of magnitude. We had weeks to ship what 
ended up being a million lines of code. To do that, we needed to understand what 
changes when a software engineering team’s primary job is no longer to write code, 
but to design environments, specify intent, and build feedback loops that allow Codex 
agents to do reliable work







The National Science and 

Technology Challenges

The National Challenges are high-impact 

technical problems aligned ​to urgent national 

priorities – where AI can dramatically accelerate 

progress. They demand AI model, data, 

computing, and automation capabilities unified in a 

single solution platform. Expert teams develop 

innovative solutions while results strengthen and 

extend the platform itself to tackle ever more 

ambitious challenges.

Delivered by the National 

Challenges team through the 

platform
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The American Science and 

Security Platform

The platform supports AI-driven experimentation, 

analysis, discovery, design, and manufacturing. It 

unifies access to AI, computing resources, 

scientific data, and automated facilities, allowing 

application of unprecedented capabilities.  It 

delivers scientific self-improving feedback that will 

accelerate R&D in the energy dominance, 

discovery science, and national security pillars. Delivered by the 

infrastructure, data, and 

models teams
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The mission technical efforts are organized into five teams

Infrastructure
Provides hardware and 
software foundations to 

support large-scale AI 
training and inference, 
data management, and 

scalable agentic 
workflows. Ensures 
security of models, data, 

and systems and 
interoperability across 
DOE facilities and 

production agencies.

Data
Organizes, curates, 
and prepares scientific 

and engineering data 
from experiments, 
simulations, and 

observations for AI use. 
Ensures high-quality, 
reliable data to 

accelerate discovery 
and problem-solving.

Models
Develops an AI 
ecosystem of agents and 

models that combines 
frontier industry 
capability with DOE-

specific expertise to 
discover and implement 
novel solutions to the 

nation's open science 
and technology 
challenges.

 

National Challenges 
Engages with projects 
addressing high-impact 

national challenges—
such as energy security 
and advanced 

materials—that are 
accelerated by the 
platform. Serves as a 

living portfolio that 
evolves as goals and 
technologies change.

Partnerships
Builds collaborations 
across government, 

industry, and academia 
to advance AI 
innovation. Leverages 

shared expertise and 
resources to deliver 
real-world impact at 

national scale.
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Prompt

Output /

Results

Data

Knowledge Agent

Context

User 

Interface

HPC 

Cloud

Frontier LLMs

Analysis Code

Hypothesis Agent

Analysis Agent

Cloud-served LLM On-prem LLM 

Exp Design Agent

Self-driving Lab Agent

Analysis code

Sim Setup Agent

Inv Design Agent

Geometry Code Analysis Agent

Sim code

Infrastructure

Models

Data

Each team provides a collection of subcomponents that interoperate 
to enable new workflows
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National Science and Technology Challenges vs Projects

What is a National Challenge?

• It addresses a big scientific and/or 
technological problem

• It has ambitious goals

• It is achievable (does not break 
the laws of physics)

• It is resource intensive

• It has potential for high impact

National priorities define National Challenges and inform investments in National Projects

What is a National Project?

• It addresses a part (or all) of 
the overall lighthouse challenge

• It defines the research frontier and “illuminates” 
future research directions

• It is a highly visible, ambitious, and focused 
multidisciplinary research endeavor

• It involves multi-institutional partnerships, 
including public-private partnerships
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THE QUESTION

What fraction of DOE-funded computational papers
can an AI agent replicate end-to-end?

ARGONNE PUBLICATION LANDSCAPE

● ~3,500–4,300 papers/year published by Argonne 
(OSTI)

● ~400/year (9.3%) contain computational results 
potentially replicable without wet-lab

● ~3,500 papers in the 10-year computational backlog

● 15+ disciplines from nuclear physics to ML to 
astrophysics

THIS STUDY

● 30 papers selected from OSTI database

● 15 scientific domains covered

● 17 days of agent operation (Apr 5–22, 2026)

● 1 AI agent with HPC access (Polaris, Aurora, DGX)



SCIENTIFIC BREADTH

12 Distinct Domains in 13 Papers

✓ Materials Science / ML

✓ Computational Chemistry

✓ Computer Science

✓ Astrophysics (×2)

✓ ML / Dynamical Systems

✓ Pure Mathematics

✓ Optimization / ML

✓ Quantum Optics

✓ Quantum Computing

✓ Applied Mathematics

✓ Nuclear Engineering

✓ Particle Physics

The same agent, same approach — no domain-specific fine-tuning or prompting



TIME & EFFICIENCY

The Bottleneck Is Compute, Not Comprehension

27 sec
Fastest (CPW Resonator)

54 sec
Photo-z PDFs

~2 days
MSM (with MD)

~10 days
PVMol-Gen

WHERE TIME IS SPENT

● Understanding the paper: minutes (fast — this is the AI's strength)

● Writing code: minutes to hours (depends on domain complexity)

● Running simulations: seconds to days (GPU training, MD, Monte Carlo)

● Waiting for queues: minutes to hours (HPC scheduling)

● Debugging infra: variable (driver mismatches, disk quotas, network issues)



SCALING ANALYSIS

From 1 Agent to 1,000: Clearing the Backlog

Scale Papers/Day Time to Clear 3,500 Resources

1× (current) ~1.1/day 8.8 years 1 machine, 1 agent

10× 11/day 10.5 months ~10 agents, shared GPU cluster

100× 110/day 5 weeks 500–1,000 GPUs, 75–100 agents

1,000× 1,096/day 3.5 days Aurora-scale system

At 100×— achievable with current technology — the entire annual computational
publication output of a national lab can be audited in about 5 weeks.



FROM REPLICATION TO DISCOVERY

The Next Step: AI Agents Doing Original Science

REPLICATION (proven)

● Follow published methodology

● Reproduce known results

● 1× compute per paper

● Quality audit function

→  ~30×

DISCOVERY (next)

● Formulate new hypotheses

● Design novel experiments

● ~30× compute per paper

● Original scientific contributions

RESOURCE REQUIREMENTS AT 100× DISCOVERY RATE

● 14,000–20,000 GPUs needed (200–280 Oberon racks)

● ≈ 1 Aurora-class system fully utilized by AI agents doing original science



IMPLICATIONS

What This Means

● 1. AI agents can replicate real scientific papers across diverse domains with high fidelity

● 2. The bottleneck is compute, not understanding — the agent consistently grasped the methodology

● 3. Reproducibility problems in published papers are real — even 'confirmed' replications required 
detective work

● 4. This scales — with more compute and parallel agents, a lab's annual output becomes auditable in 
weeks

● 5. Quality matters more than quantity — each replication serves as a reproducibility audit
























































































	Slide 1
	Slide 2: National Initiative for Science, National Security, and Innovation
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11: The National Science and Technology Challenges 
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: The American Science and Security Platform
	Slide 18: The mission technical efforts are organized into five teams
	Slide 19: Each team provides a collection of subcomponents that interoperate  to enable new workflows
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25: National Science and Technology Challenges vs Projects
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78

