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AI as a National Instrument for 

Science, Energy, and Security

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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The Challenge

A global race amidst a revolution in computing

• Modern AI is bringing a completely new way to 

do science

• Nations compete to transform the speed and 

quality of scientific achievement

• We must deliver world-changing scientific AI 

capabilities targeted at the nation’s most critical 

science and security needs
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The Solution

A portfolio of national science challenges 

delivered by an integrated AI-driven Platform

• National challenges define where the US must 

lead in science, energy, and national security

• The Platform uses AI to combine federal data, 

computing, laboratories, and facilities into an 

exquisite, unified discovery instrument

• Automates and accelerates research, 

experimentation, and engineering

• Keeps humans in control while removing 

workflow bottlenecks
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What This Delivers

• Faster results: 10–100× acceleration in priority 

science and engineering domains

• Stronger security: AI-enabled 

solutions and threat mitigation in 

high-consequence missions

• Better returns: Multiplies impact of existing 

federal R&D investments

• U.S. leadership: Technological superiority 

across the globe 
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The National 

S&T Challenges
The Platform

The Genesis Mission is organized around two concepts

Close industry partnerships, delivered by the Partnerships Pillar, will enable rapid platform 

development and ensure meaningful application impact
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Genesis Mission is intended to be 

the flagship AI investment for the country

While it is led by DOE, other government agencies have 

indicated their support and desired partnership
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The National S&T 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 

extending the Platform itself to tackle ever more 

ambitious challenges.

Delivered by the National 

Challenges Pillar through 

Platform application.
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The 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 energy systems, scientific 

discovery, and national security Applications.

Delivered by the 

Infrastructure, Data, 

and Models Pillars.
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The Genesis 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 

security 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 missions 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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Genesis Mission Technical Leadership Team 

Technical Leadership
Technical Director: Brian Spears (LLNL)

Deputy Director: Rick Stevens (ANL)

Models
Court Corley (PNNL)

Earl Lawrence (LANL)

Infrastructure
Sarp Oral (ORNL)

Siva Rajamanickam (SNL)

Data
Dana Grisham (SNL)

Ana Kupresanin (LBNL)

Partnerships
Mike Lang (LANL)

Daniel Ratner (SLAC)

National Challenges
Kevin Dixon (SNL)

Don Haynes (LANL)

Shantenu Jha (PPPL)

Chris Ritter (INL)

Operations
Operations Officer: Jeff Hittinger (LLNL)

Executive Officer: Cameron Cornell (LLNL)

Communications Officer: Sara Prentice (INL)
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The Genesis Mission Platform 

will accelerate innovation and 

production across missions

The Platform is:

• A singular, integrated AI engine

• Built to harness high-performance 

computing, precision experimentation, 

and high-consequence production 

• Designed for AI-driven discovery and 

rapid, novel mission solutions

American Science and Security  Platform

Specialized 

Models

Unique

Data

Powerful 
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HPCStrong 
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The Platform is how we will attack our National S&T Challenges
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The Teams are building the interacting components that will drive the Platform​

Prompt

Output /

Results

Infrastructure

Models

Data
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Infrastructure

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

Prompt

Output /

Results

Each Team provides a collection of subcomponents that interoperate 
to enable new workflows
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We are building a federated data ecosystem to power our AI future 

The ecosystem will enable Governance and 

Stewardship across labs, plants, sites, and 

external partners.

Federation is multi-faceted:

• Security fabrics (green, yellow, red)

• Hybrid cloud and on prem

• Customer, program, organization, and 

user relationships
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Federated architecture will allow stewardship to remain with domains

Federation through API and MCP interface 

compatibility

Self-managed data domains registered as part 

of the platform

• Domain retains responsibility for data 

curation, lifecycle management, and access 

controls

• Data contracts manage requirements for 

participating in the platform

Minimum metadata standards (3 tiers: catalog, 

data cards, data sheets)

Data product gateway as common access point
* Image create by ChatGPT
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Metadata catalogs will 

power the Genesis 

Discovery Engine

Natural language interface 

to compose and 

interrogate workflows of AI assets

A card will exist for every 

component of the platform: data, 

agents, models, compute resources, 

etc.
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agent cards

model cards

metadata
•Highly structured (JSON, XML, RDF)

•Often standardized fields

•Possible to automated

•Enables  data to be found, indexed, managed, and 

understood by software systems/AI

datacard 
•Introduces and explains dataset background, context, 
organization & file structure, data details, methodological 

info, access & reuse
•Possible to automated

•Human & AI-readable
•Adjacent to files in the data repo

•Published & unpublished datasets

datasheet
•Comprehensive documentation of creation, scope, 
intended use, limitations, & ethical/technical considerations

• Intentionally human-written (possibilities to automate an 
initial draft)

•Capture tacit information & community knowledge
•Enables frontier models to leverage rich, unstructured 

dataset information
•For published, elite datasets



AI will help create and curate a more robust data foundation

Every “thought” and response generated by the 

platform can be stored alongside relevant 

resources for improved contextual reasoning and 

model refinement

• Agentic reasoning traces and results

• Context provided to guide and correct 

processes

• System telemetry

This concept will play a big role in the Genesis 

data architecture * Image create by ChatGPT
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We must tackle major challenges to be successful

Data use agreements

• External: university, industry partners

• Internal: labs, plants, sites, user facilities

Data security standards

• Federation will only work if we enable 

holistic workflows across boundaries

• Human vs agentic access

• Mosaic effects, data aggregation

Cyber security framework

Risk assessment frameworks for all of the 

above

Alignment of Digital Transformation and 

Genesis goals and priorities

• Partnerships for infrastructure, 

stewardship, and governance 

improvements

Modernization of large troves of DOE data

Data competency of staff / organizations

And so many more…
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This work was funded by the U.S. Department of Energy’s Offices of Science and Applied Energy and the National Nuclear 
Security Administration's Office of Advanced Simulation and Computing.

Sandia National Laboratories is a multi-mission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC (NTESS), a wholly owned subsidiary of Honeywell 

International Inc., for the U.S. Department of Energy’s National Nuclear Security Administration (DOE/NNSA) under contract DE-NA0003525. This written work is authored by an employee of NTESS. The 
employee, not NTESS, owns the right, title and interest in and to the written work and is responsible for its contents. Any subjective views or opinions that might be expressed in the written work do not 
necessarily represent the views of the U.S. Government. The publisher acknowledges that the U.S. Government retains a non-exclusive, paid-up, irrevocable, world-wide license to publish or reproduce 

the published form of this written work or allow others to do so, for U.S. Government purposes. The DOE will provide public access to results of federally sponsored research in accordance with the DOE 
Public Access Plan.


	Slide 1
	Slide 2: AI as a National Instrument for Science, Energy, and Security
	Slide 3: The Challenge 
	Slide 4: The Solution 
	Slide 5: What This Delivers  
	Slide 6: The Genesis Mission is organized around two concepts
	Slide 7
	Slide 8: The National S&T Challenges 
	Slide 9: The Platform
	Slide 10: The Genesis technical efforts are organized into five Teams
	Slide 11: Genesis Mission Technical Leadership Team 
	Slide 12: The Genesis Mission Platform will accelerate innovation and production across missions
	Slide 13: The Teams are building the interacting components that will drive the Platform​
	Slide 14: Each Team provides a collection of subcomponents that interoperate  to enable new workflows
	Slide 15: We are building a federated data ecosystem to power our AI future 
	Slide 16: Federated architecture will allow stewardship to remain with domains
	Slide 17: Metadata catalogs will power the Genesis Discovery Engine
	Slide 18: AI will help create and curate a more robust data foundation
	Slide 19: We must tackle major challenges to be successful
	Slide 20

