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Terminology Update
In alignment with Executive Order 14434, “Inaugurating the Era of Super Intelligence”, NSF is 

transitioning from the term “Artificial Intelligence (AI)” to “Super Intelligence (SI)” in all forward-
looking materials. Because many active solicitations, awards, and program resources reference 

“NSF X-Labs Initiative – AI for Physical Systems Topic,” NSF will use both terms during a transition 
period to ensure clarity for applicants, awardees, and stakeholders.
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Agenda
1. Opening Remarks

Ellen Zegura
Senior Science and Engineering Advisor, NSF OD

2. Introduction to NSF X-Labs
a) Rationale & Strategic Objectives
b) Programmatic Structure
c) OT Authority
d) X-Lab Teams
e) Phase 0 Selection

3. Topic Overview: Super Intelligence for 
Physical Systems

4. Live Q&A
We recommend waiting to ask your question until after the 
presentation

View the Topic Announcement 
Documents on SAM.gov

https://sam.gov/workspace/contract/opp/d94207f52cb04d4f90f981269f402897/view
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Opening Remarks 
Ellen Zegura 

NSF Senior Science and Engineering Advisor for OD

View the Topic Announcement 
Documents on SAM.gov

The NSF Team

Chaitan Baru
Section Head, 

Emerging Technologies, TIP

Anna Fenzel
STEM Analyst, TIP

Bridget Turaga
Strategic Advisor for Partnerships, TIP

Joda Thongnopnua
Senior Advisor, TIP

Rebecca Chmiel
Program Director, TIP

Patrick Breen
Senior Procurement Head
Deputy Office Head, OCFO

Danielle Sumy
Program Director, TIP

Jordan Berg
Program Director, ENG

Soundjata Carty
Contract Operations Branch Chief, OCFO

Erion Plaku
Senior Advisor, CISE

Adam Russell
Program Director, TIP

Ellen Zegura
Senior Science and Engineering Advisor, OD

https://sam.gov/workspace/contract/opp/d94207f52cb04d4f90f981269f402897/view
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Documents available on SAM.gov

Other Transaction 
Agreement Solutions 
Offering (OTASO)

Topic Announcement
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Summary

Phase 0
≤ $1.5M

9 Months 

Phase 1 
$10-50 M per year

24-36 Months

Phase 2
$10-50 M per year

24-36 Months

Objective
Provide the structure, resources, and flexibility necessary to develop innovative platform 
technologies that will accelerate breakthroughs and unlock new economic sectors

Key Features 
• Independent R&D teams with the ability to adapt quickly to evolving technology
• Operational autonomy – flexible use of subawards and independent hiring
• Other Transaction (OT) contracts with milestone-based funding 
• Cross-sector collaboration across academia, industry, and non-profits

Programmatic Structure
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Introduction to NSF X-Labs

Rationale & Strategic 
Objectives
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Accelerating Research to Impact
Global competition in S&T is fierce. A focused effort is needed to 
accelerate the translation of ideas into tangible impact.
There is a need for creative and flexible funding mechanisms with less 
administrative burden. 

Driving Change… and Fast! 
TIP is ready to rigorously test new ways to move ideas beyond the lab and 
create opportunities for U.S. talent to launch breakthrough platforms that can 
shape the next generation of science and technology.  

NSF X-Labs addresses the national priority of sustaining U.S. leadership in critical science 
and technology fields by advancing early-stage research towards practical impact.

Rationale & Background
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Strategic Objectives

Build Sector-
Defining Platforms

Develop novel platform technologies that foster the transformation of 
scientific breakthroughs beyond traditional outputs like publications

What are Platform Technologies?
• Serve as the foundation for future innovations, novel engineering solutions, and 

scientific breakthroughs
• Enable entirely new lines of scientific inquiry and sectors of the economy
Examples – Alternative edge SI architectures, autonomous heterogeneous swarms, 
human-robot interfaces, bio-inspired robots with adaptive sensing, machines with 
living or self-healing parts
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Strategic Objectives

Build Sector-
Defining Platforms

Develop novel platform technologies that foster the transformation of 
scientific breakthroughs beyond traditional outputs like publications

Foster independent R&D organizations with the structure, resources, 
and flexibility necessary to tackle large-scale scientific advancements 

Develop New 
Organizational 

Research Structures 

NSF’s Experimental Hypothesis
Independent teams of full-time, interdisciplinary experts, operating with flexibility and 
autonomy, will cultivate breakthrough technologies faster
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Introduction to NSF X-Labs

Programmatic Structure
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Topics & Missions

 Announced by NSF
• Focus areas where breakthroughs could create or reshape entire scientific fields 

and technology sectors where U.S. competitiveness is a priority

 Proposed by Teams
• Tackles key challenge(s), gap(s), or bottleneck(s) within the Topic
• Motivated by practical use considerations that the proposing team is uniquely 

suited to tackle and that is currently unmet by existing funding

Missions

Topics
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Desired Outcomes from NSF X-Labs Teams
Significant R&D Breakthroughs

• Development of technologies that enable significant downstream breakthroughs
• Solving a specific technological challenge that creates or reshapes entire fields
• Early-stage prototypes not incentivized for private sector funding

Not within Scope
• Advancement of multiple research arms of a technology sector without a clear Mission 
• Incremental advancement of the state of the art
• Advancement of technologies that already demonstrate substantial private investment
• Development of testbeds or data centers as the primary focus of the proposal
• Missions where the sole challenges to be addressed are non-technical
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Programmatic Structure & Funding

Phase 0
≤ $1.5M
9 Months 

Phase 1 
$10-50 M per 

year
24-36 Months

Phase 2
$10-50 M per 

year
24-36 Months

Phase 0 
Selection

Phase 2 Go/No Go 
Selection

Phase 1 Go/No Go 
Selection
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Milestones & Milestone-Based Payments
Milestones are discrete, predefined performance checkpoints specified in an OT contract that 
an awardee must satisfy and document to NSF before payment is released

• Payment after demonstration of progress 
• Allows NSF X-Labs to be outcomes driven, not just activity driven
• Should have a measurable exit criteria

Collaborative Development
• Developed collaboratively between teams and NSF during proposal and negotiations
• Can be renegotiated to support rapid innovation

High-risk, High-reward Focus
• Teams are encouraged to propose ambitious, measurable milestones. NSF will reward 

significant, transformative progress even if not all milestones are achieved
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Introduction to NSF X-Labs

Funding Mechanism
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Other Transactions (OTs)
NSF TIP’s OT Authority
• Other Transaction Authority (OTA) is 

NSF’s newest obligation authority.
• Provided to NSF in the CHIPS and 

Science Act of 2022.
• Other Transactions (OTs) are:

• Not Grants, Cooperative Agreements, or 
FAR-Based Contracts.

• Not subject to restrictions on or 
regulations implementing these other 
instrument types.

Learn more about NSF’s contracting authority 
here:  Contracting With NSF - About NSF | 
NSF - U.S. National Science Foundation

What is an OT Contract?
• A flexible funding mechanism available to TIP 

and NSF that allows for tailored terms and 
payment schedules

• OT Contracts can have a variety of payment 
types. NSF X-Labs will use milestone-based 
contracts

• Often well-suited for “relational contracting,” 
allowing for joint exploration and a common 
understanding of complex long-term goals at 
the outset

https://www.nsf.gov/about/contracting#instruments
https://www.nsf.gov/about/contracting#instruments
https://www.nsf.gov/about/contracting#instruments
https://www.nsf.gov/about/contracting#instruments
https://www.nsf.gov/about/contracting#instruments
https://www.nsf.gov/about/contracting#instruments
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Comparison of Instrument Types

18

Grants 
(Financial Assistance)

Cooperative Agreements 
(Financial Assistance)

Contracts Other Transactions (OT)

Legal instrument of financial 
assistance between federal agency 
and a non-federal entity.

Transfer of anything of value to 
carry out a public purpose. Not to 
acquire property or services for 
the awarding agency’s direct 
benefit or use

Does not provide for substantial 
involvement of awarding agency

Legal instrument of financial 
assistance between federal agency 
and a non-federal entity.

Transfer of anything of value to 
carry out a public purpose. Not to 
acquire property or services for 
the awarding agency’s direct 
benefit or use

Provides for substantial 
involvement of awarding agency

Procurement Contract: An 
instrument to acquire property or 
services for the direct benefit of 
the US Government. 

R&D Program Contract: advances 
scientific and technical knowledge 
to achieve goals. Typically directed 
towards objectives for which the 
work or method are difficult to 
know in advance

Other Transactions are a unique 
type of instrument that may be 
used for a variety of scientific and 
engineering activities. For NSF, use 
of OTs requires a nexus to the 
activities of the TIP directorate. 

Intended to allow creation of
win-win partnerships for all 
parties
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NSF X-Labs Flowchart for OT Award

NSF publishes 
OTASO and Topic 
Announcement

Teams submit 
Written Proposal

NSF evaluates 
Written Proposals 
and invites select 

teams

Teams submit an 
Oral Proposal 

Package and give an 
oral presentation

Final evaluation and 
team selection

Negotiation on 
terms and 
conditions

Award: OT contract 
signed

Continuing 
engagement with 

NSF
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Introduction to NSF X-Labs

X-Lab Teams
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NSF will Bet on Nontraditional, Independent Teams
• Support for full-time, independent teams outside of traditional academia and industry settings

• Teams are expected to operate autonomously by Phase 1

Eligible teams will meet the requirements of an Autonomy Factor Assessment
• Teams must demonstrate a leadership structure that allow decisions to be made quickly, 

efficiently, and independent of another organization.
• Teams should meet the spirit of the Factor Assessment – NSF does not dictate exactly how 

a team should look. 

Team Independence & Autonomy
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Senior/Key Personnel are individuals who contribute in a substantive, meaningful way to the 
development and execution of the NSF X-Lab
• All Senior/Key Personnel are expected be dedicated full time to the X-Lab team by the 

beginning on Phase 1
• Teams may still hire part-time employees, vendors, advisors, subcontractors, research 

labs, etc. These will not be Senior/Key Personnel
• During Phase 0 only, X-Labs teams may support Senior/Key Personnel via subcontracts 

• Senior/Key Personnel may be listed on only one proposal per Topic Announcement
• Senior/Key Personnel may not be citizens of China, North Korea, Russia, or Iran, parties to a 

Malign Foreign Talent Recruitment Program, foreign entities of concern, or U.S. proscribed 
parties (OTASO; Sect. 6.3)  

Senior/Key Personnel Eligibility 
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Example X-Lab Structure Models
Team Structure Proposal Phase 0 Phase 1
Lead org. is the 
NSF X-Lab team

A new or existing team 
proposes as the lead org. 
Some SKP are affiliated with a 
different org.

The lead org. signs an OT contract 
and sets up subcontracts to pay 
some SKP  

All SKP transition to be full time on the X-Lab 
team. Some are employed by the lead org., 
others take leave from their home institution 
and are supported through a subcontract

Lead org. hosts 
the NSF X-Lab 
team through all 
phases

A team forms from 
staff/faculty of different orgs. 
One org. plans to host the X-
Lab as the lead org.

Lead org. signs an OT contract and 
sets up subcontracts to pay some 
SKP. The X-Lab team and lead org. 
coordinate to establish the X-Lab as 
appropriately autonomous

The X-Lab team is established as autonomous 
and affiliated with the lead org. All SKP transition 
to full time. Some are lead org. employees; 
some are supported via subcontracts

Lead org. 
temporarily hosts 
the NSF X-Lab 
team during 
Phase 0

A team forms from 
staff/faculty of different orgs. 
One org. plans to host the X-
Lab temporarily as lead org.

Lead org. signs an OT contract and 
sets up subcontracts to pay some 
SKP. During Phase 0, the X-Lab 
creates its own governance structure 
separate from the lead org.

The X-Lab spins out from the Phase 0 host. NSF 
novates the OT contract so that the X-Lab 
becomes the new lead org. All SKP transition to 
full time. Many are employees of the new lead 
org; some are supported via subcontracts. 

SKP = Senior/Key Personnel

This list is not comprehensive. Teams should think 
outside the box when it comes to structuring their X-Lab.
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Introduction to NSF X-Labs

Phase 0 Selection
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The Two-Step Evaluation Process

• Maximum 8-page proposal describing the proposed team’s Mission, Technology 
landscape, desired outcomes, qualifications of Senior/Key Personnel, and Team 
capabilities. 

Written Proposal

• Only invited teams advance to an oral proposal and submit an oral proposal package
• Package includes more details – budget, Milestone plan, Senior/Key Personnel 

disclosures, etc. 
• Additional guidance will be provided to invited teams.

Oral Proposal
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Topic Overview

Super Intelligence for 
Physical Systems
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Rationale & Background
The U.S. is uniquely positioned to redefine how intelligent systems interact with the 
physical world

Ready to capitalize on decades of progress in SI algorithms, robotics, sensing, and embedded computing
Frontier of Physical SI

Intelligent, adaptive, and scalable systems capable of perceiving, acting and learning directly within 
complex physical environments 

New integration of SI into Physical Systems 
Support situational adaptability, continuous learning, and right-sized simulation-to-reality systems

Topic Objectives
• Accelerate entirely new forms of SI integration in physical systems
• Prepare physical SI systems for real-world variability
• Benefit a broad range of application domains critical to U.S. competitiveness and security
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Topic Scope
What technologies are in scope?

• Accelerate entirely new forms of SI integration in physical systems
• Systems that are not currently commercializable and require early-stage R&D investment 
• No current sizeable industry investment

High-Risk Novelty: Does your team’s technology expand the frontier of super intelligence for 
physical systems beyond an incremental improvement of the state of the art? 
Ambition: Does your team’s technology accelerate breakthrough R&D and have the potential 
to create or reshape new lines of research and new sectors of the economy?
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Timeline & Submission
JANUARY 7, 2027 | Written Proposal Submission
Deadline for receipt of Phase 0 Written Proposals

(TENTATIVE) MARCH 2027 | Oral Presentations
Teams present live before a review panel

JULY 2027 | Beginning of Phase 0
Kickoff of 9-month Phase 0. Project planning, refinement, and team organization begin.

FEBRUARY 2028 | Beginning of Phase 1 Go/No Go Selection
NSF evaluation of Phase 0 progress to determine which teams transition to Phase 1

APRIL 2028 | Beginning of Phase 1
Full-time teams work with urgency and purpose to realize their Mission 
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Announcements
Stay up to date on NSF/TIP opportunities and the 

X-Labs initiative!

From Sequence to Function
• Objective - understanding the relationship between 

sequence and function by creating platform 
technologies that enable the intentional 
characterization and design of individual proteins or 
entire genomes whose function is predictable and 
controllable.

Computation at the Limit of Physics 
• Objective - dramatically narrow the gap between the 

energy efficiency of conventional Complementary 
Metal-Oxide-Semiconductor-based computing and the 
inherent physical limits.

Stay up to date with X-Labs 
Announcements on 

the NSF Website

https://www.nsf.gov/funding/initiatives/nsf-x-labs
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XLabs@nsf.gov

Chaitan Baru
Section Head, 

Emerging Technologies, TIP

Anna Fenzel
STEM Analyst, TIP

Bridget Turaga
Strategic Advisor for Partnerships, TIP

Joda Thongnopnua
Senior Advisor, TIP

Rebecca Chmiel
Program Director, TIP

Patrick Breen
Senior Procurement Executive &
Deputy Office Head, OCFO

Danielle Sumy
Program Director, TIP

Jordan Berg
Program Director, ENG

Soundjata Carty
Contract Operations Branch Chief, OCFO

Erion Plaku
Senior Advisor, CISE

Adam Russell
Program Director, TIP

Ellen Zegura
Senior Science and Engineering Advisor, OD
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Q&A Guidance
Click the Q&A button to type and submit 
questions for response during the webinar.

View the Topic Announcement 
Documents on SAM.govXLabs@nsf.gov

https://sam.gov/workspace/contract/opp/d94207f52cb04d4f90f981269f402897/view
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