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anniversary www.nist.gov/125th-anniversary
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Critical & Emerging Technologies

NIST is essential in the 
development, 
manufacturing and 
adoption of technologies 
critical today and those yet 
to be imagined. 

We work across the continuum from 
basic and applied research to 
manufacturing to standards.
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Accelerate Innovation in Critical & 
Emerging Technologies of the Future

© Earl Zubkoff

Accelerate the Buildout and Scale-
Up of the U.S. Quantum Industrial 
Base
Solidify American Dominance in AI 
Innovation
Harness the Power of 
Biotechnology
Grow U.S. Leadership in 
Semiconductors



Bolster American Leadership in 
Standards

Leverage NIST’s unique 
research and standards 
expertise while working with the 
private sector to advance 
American strength and agility in 
international standards 
development, especially within 
sectors of national importance.

Credit: Shutterstock



NIST Center 
for Neutron 

Research

Communication 
Technology 
Laboratory

Information 
Technology 
Laboratory

Engineering  
Laboratory

Physical 
Measurement 

Laboratory

Material  
Measurement 

Laboratory

Credit:Shutterstock
Credit:Shutterstock/ 
Dmitry Kalinovsky Credit: Shutterstock/ItalianestroCredit:NISTCredit:NIST

NIST Laboratory Programs

Engagement, Convening Power, Participation

NIST Products and Services



• ≈$150 million base budget (FY24 total allocation $330 million) 
• > 1100 formal agreements with industry, academia, and other agencies 
• 750-ish staff members and visiting scientists 
• 5 sites across the US

Measurement science research, products, and services to benefit 
industries based in the chemical, biological and materials sciences



Advanced 
manufacturing Semiconductors Physical 

infrastructure Energy Biotechnology Food safety 
and nutrition

Safety, 
security, and 

forensics

MML Program areas: Modern Materials

Data and informatics  |  Artificial intelligence and machine learning



Overall MML semiconductor themes
• Microscopy and spectroscopy of 3D nanoscale features
• Multiscale/multimode defect and failure characterization
• Materials to extend scaling and enable new functionalities
• Reference materials and data to enhance interoperability

CHIPS for America: Semiconductor Metrology

MML CHIPS efforts by the numbers
• Leading and contributing to 30+ CHIPS Metrology projects
• Over $100M in funding (over 4 years; 35% in large procurements)
• Committed efforts from 120 MML staff
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Building on the success of the nSoft Consortium, the upcoming nMat 
Consortium will: 
• Advance industrial innovation 

Apply neutron-based measurement techniques to ALL materials 
• Foster pre-competitive research 

Create a collaborative framework for solving shared manufacturing 
challenges 
• Expand access to advanced neutron tools 

Enable broader use of NCNR + partner facilities for industry needs 
• Accelerate translation to manufacturing impact 

Turn measurement science advances into real-world manufacturing 
improvements

www.nist.gov/nsoft

More Materials — Expanding beyond soft materials 
More Instruments — Leveraging the full NCNR toolkit 
More Engagement — Flexible collaboration models

Neutron Materials (nMAT) Consortium

Contact: Jon Seppala



Funding From NIST



2025 
NIST 
MSE 01



Working With NIST, Beyond Funding

• Postdoc (NRC and PREP) 

• We’re delighted to collaborate! 

• We’re delighted to host students/postdocs 

• User Facilities



To decrease time-to-market by 50% 
while <$$

• Develop a Materials Innovation 
Infrastructure 

• Achieve National goals in energy, security, 
and human welfare with advanced materials 

• Equip the next generation materials 
workforce

Materials Genome Initiative for Global 
Competitiveness



Data
Repositories Models

Enable & Enhance Exchange  
(repositories, disciplines, industries; standards)

Assess & Improve Quality  
(Data & Models)

New Methods and Metrologies 
(data driven analysis and models)



The Materials Genome 
Initiative

James A Warren 
Director, Materials Genome Program 
Material Measurement Laboratory 

National Institute of Standards and Technology 
Executive Secretary, NSTC Subcommittee on MGI

www.mgi.gov

MRS Kavli Lecture 2017 (9 years ago!)



AI/ML is a true enabler 
and driver for MGI

A(nother) system for 
generating models



DOE Genesis Mission
• Explicit Materials: 

• Securing America’s Critical Minerals Supply 

• Realizing Quantum Systems for Discovery 

• Accelerating Materials Discovery, Production, and 
Qualification for Strategic Deterrence 

• Designing Materials with Predictable Functionality  

• Achieving AI-Driven Autonomous Laboratories 

• Materials Central: 

• Recentering Microelectronics in America 

• Reenvisioning Advanced Manufacturing and Industrial 
Productivity 

• Delivering Nuclear Energy That is Faster, Safer, 
Cheaper 

• Accelerating Delivery of Fusion Energy 

• Transforming Nuclear Cleanup and Restoration

26 Challenge Areas including



NSF Programmable Cloud Labs 
$400M Investment



Main AI Task 

Main Automation 
Task

Main Automation 
Tasks

Autonomous System



Advantages of Autonomous Research



The Short Version
SDLs can insert low TRL knowledge into manufacturing 

• The MGI developed many new materials but insertion into manufacturing remains very 
challenging (bridging across many TRLs) 

• Self driving labs not only can rapidly deliver targeted materials but also can generate 
the vast quantities of data required to create AI-based “surrogate models” of materials 
processes and properties that can substitute for traditional physics/chemistry models 
which are often very slow (but are still the benchmark for all modeling) 

• These surrogate models can be used as “materials digital twins” which can operate at 
the speed of manufacturing, inserting materials knowledge into the manufacturing 
paradigm. 

• This would accelerate materials R&D towards realizing engineering impact 



NIST's Role



NIST’s Unique Role



•Autonomous experimentation is rapidly evolving and NIST is well-
positioned to be a force multiplier by developing accelerated 
measurement science capabilities. 
• Industry is building these systems but can stumble into common pitfalls. 
There’s a need for common protocols and standards
•Autonomous methods can lead to new measurement methods, critical to 
NIST’s measurement institute mission
•Autonomous materials development has already seen highly public 
failures due to lack of measurement rigor

Trustworthiness is crucial for Success in SDLs

NIST Punchlines



NIST Portfolio
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System:
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Other Self-Driving Measurements & Labs



Questions?
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