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Industry has led the way on AI for science.

Climate

Materials

Protein Folding

We need to develop our own expertise to apply 
industry solutions and to solve problems they won’t.
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AI has become a priority across DOE and the federal 

government.

AI for advanced 
properties inference 
and inverse design

AI and robotics 
for autonomous 
discovery

AI based surrogates 
for HPC

AI for software
engineering and
programming 

AI for prediction and 
control of complex 
engineered systems

Foundation AI 
for scientific 
knowledge

Energy Storage
Proteins, Polymers

Materials, Chemistry, Biology
Light-Sources, Neutrons 

Climate Ensembles
Effective Zettascale on Exa

Code Translation, Optimization
Quantum Compilation, QAlgs

Accelerators, Buildings, Cities, 
Power Grid, Networks
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LANL began a Signature Institutional Commitment on AI.

Foundation & generative AI. Extensible solution engines. Small number of apps.

Large, coherent team. Transformational advances. Infrastructure & partnerships Unique LANL data
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Principles

Goals



5

UNCLASSIFIED

UNCLASSIFIED

ArtIMis combines core AI development, key applications 

and support technology.

Scientific Foundation Models

Design, Discovery & Control

Core AI

Materials Performance and Design Multiphysics Systems

Biosecurity Applied Energy

Applications

Data Computation

Test & Evaluation Risk Assessment

AI Support
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The long-term goal is tight integration and 

commodification of expertise.

Project: Earl Lawrence, Nathan DeBardeleben & Terry 

Turton

Foundation Models: Diane Oyen & Ayan Biswas

Design, Discovery & Control: Russell Bent & Mike 

Grosskopf

Materials Fracture: Hari Viswanathan & Dan O’Malley

Materials Discovery: Saryu Fensin & Tim Germann

Applied Energy: Kaarthik Sundar

Multiphysics: Kyle Hickmann

AI Support: Emily Casleton & Christine Sweeney
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We are building capability for foundation model 

construction and research on core issues. 

Data Types

Model Exploration Fine-Tuning

Input frames x1:t Prediction

Future Frame PredictionExtensible Training Pipeline
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We are developing extensible and trustworthy AI tools 

for design, discovery, and control.

Vertical Velocity 
t=20

Copper Density 
t=20

Multi-fidelity active learning applied to shaped charges.

Direct optimization for AI models applied to power flow. End-to-end learning applied 
to grid control.

Mathematically verifiable 
input regions.
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Test & evaluation is a vital open problem in a mission 

critical environment.
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We’ve built a large multi-modal for material fracture.
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Failure pattern
2D image

Time to Failure
Single value

This is a simple simulation of 
a X/T growth where a shear-
stress is applied in the 
horizontal/vertical direction. 
Provide a one token 
embedding for it.

Training data includes 3 out of 4.

Model predicts vertical-X well anyway.
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We’ve constructed a design loop for new materials, 

including a generative model for microstructure.

Includes our first steps toward an automated Lab.
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We are developing a multi-modal bio-foundation model 

for protein interactions.

Model # P Epoch Acc
Train 
Score

Eval 
Score

Performance Drop

ResNet50 23,514,179 51:19 0.998333 0.226220 0.119410 0.878923

Wide_ResNet50_2 66,840,387 1:16:27 0.998851 0.231380 0.128400 0.870451

Edge Feature GNN 21,956 42:55 0.914060 0.206010 0.123750 0.79031

GAT 901,379 1:27:52 0.952214 0.315820 0.188130 0.764084

GAT-ChemBERTa-
77M-MTR

4,353,395 6:22:40 0.947519 0.36018 0.21769 0.729829

Evaluated 
models for 
small molecule 
interactions.

Fine-tuned the MIST model from UM.Leveraged an industry model to 
build a protein language model.
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We are building Bayesian solutions for power grid 

control and a foundation model for grids.

Our approach produces accurate results with a 
fraction of the training data required by others.

We are exploring time series 
foundation models to predict behavior 
using 60TB of power grid data.
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We are prototyping physics foundation models and 

exploring automated design for shaped charges.

Copper 
Density 

t=20

Vertical 
Velocity 

t=20

Model Exploration “Production” Model
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3D Sim Iteration Guided by 2D Surrogate

Design Optimization
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University partnerships have expanded our ability to 

make progress on fundamentals.

Pretraining

49B 
Molecules

Pretrained 
Foundation 

Model

Fine Tuning

86M
Molecules

Emergent 
Behavior 
Analysis

Molecular 
Generation

Property 
Prediction

Foundation models for 
materials and multiphysics.

Design, discovery  & 
control with Georgia Tech.

Applications.
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Industry partnerships have provided access to tools and 

accelerated progress.

Training and support for model building. Early access for test and evaluation.
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Deeper partnerships are providing us with a new 

opportunity to build agentic discovery systems.

We’re also have a new collaboration with NVIDIA to fine-tune a model for ICF.
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We’ve begun an agentic discovery system with two tiers 

of agents that utilize frontier AI.

Public 
Data

Local 
Data

Simulations

Coder

Experiments

Math 
Reasoning

Foundation 
Models

…

Solution 
Generator

Solution
Evaluator

Solution 
Tester

Thinking Agents Action Agents
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We’ve built a coding and ML system as a proof-of-

principle.

Public 
Data

Local 
Data

Simulations

Coder

Experiments

Math 
Reasoning

Foundation 
Models

…

Solution 
Generator

Solution
Evaluator

Solution 
Tester

Thinking Agents Action Agents

Agents are powered by 03-mini or 4o.

This is all we need to replace me!
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We have enough tools to solve a toy-ish inverse 

problem.

In Out

In

Out

In Out
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We start by asking it instructions.
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First, it proposes a possible solution.
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The coding agent produces code to train and invert the 

model.
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It executes the code.
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It produces a list of candidate solutions, including the 

correct answer.
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The system can evaluate its solutions and take new 

actions.
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In the end, it produces a human-understandable 

evaluation and grades itself.
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