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Questions and answers

Please use the program email address to submit questions for the government team
• QBI@DARPA.mil

For questions submitted today before 12:30 PM, we will attempt to answer them this 
afternoon, time permitting
• See Proposers Day agenda for more details

Questions submitted after 12:30 PM today will have answers posted periodically to the 
FAQ list on the DARPA Opportunities website
• https://www.darpa.mil/work-with-us/opportunities 

mailto:QBI@DARPA.mil
https://www.darpa.mil/work-with-us/opportunities
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QBI  Bottom line up front

Are you going to build an industrially useful 
quantum computer by 2033?

If so, we’d like to hear from you.
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How can QBI help your effort to build a quantum computer?

a. Provide funding

b. Provide unbiased Verification and Validation (V&V)

c. Communicate results to U.S. Government stakeholders
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QBI Motivation – Separating Hype from Reality

Economic Opportunity
• It has been credibly hypothesized – but not proven – that quantum computers 

would have a transformational impact on many industries.

• Examples:  Machine learning, quantum chemistry, materials discovery, 
molecular simulation, many-body physics, classification, nonlinear dynamics, 
supply chain optimization, drug discovery, battery catalysis, genomic analysis, 
fluid dynamics, protein structure prediction, solving systems of linear and 
nonlinear equations.

Security Threat 
• NIST analysis of the threat: 

“If large-scale quantum computers are ever built, they will be able to break 
many of the public-key cryptosystems currently in use. This would seriously 
compromise the confidentiality and integrity of digital communications on 
the Internet and elsewhere.”

• NIST on the timeline for cryptographically relevant quantum computers: 
“Some engineers even predict that within the next twenty or so years 
sufficiently large quantum computers will be built to break essentially all 
public key schemes currently in use.”

Pharmaceuticals 
($145B Market)

Battery Catalysis 
($141B Market)

Image 
Recognition
($109B Market)

Nitrogen Fixation 
($85B Market)

Machine 
Learning
($97B Market)

Encryption 
($146B Market)

[Quotes from: https://csrc.nist.gov/projects/post-quantum-cryptography]

If the hype is real, utility-scale quantum computers have the potential for significant economic disruption

Source: Shutterstock

Sources: Shutterstock
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QBI expands upon work done in two DARPA programs – they were designed to answer these questions: 

What questions are we trying to answer in QBI?

Would a very powerful
quantum computer be industrially useful?

Can efforts to build a very powerful quantum 
computer in the near term succeed?
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What applications may be useful? 

More than 200 applications were documented by 
DARPA’s Quantum Benchmarking Program in 2022

Using available resources, DARPA has prioritized 
~15 applications for examination

Quantum 
Biochemistry

High-Energy 
Physics

Materials 
Science

Fluid & 
Plasmas

Biology &
Medical

Quantum
Chemistry

Machine
Learning

Engineering

Operations

Staff Experts
(50 FTE total)

61 Industry 35 Government

83 University 8 Nonprofit

DARPA is examining quantum utility for a few key problem classes, but many more remain

Magnetic 
Memory

Anti-Corrosion 
Coatings

Rocket 
Fuel

Homogeneous 
Catalysts

Scientific
Discovery

Materials 
Science

Quantum
Dynamics

Quantum 
Chemistry

Quantum 
Chemistry

Quantum 
Materials Incompressible 

Flow

Fluid
Dynamics
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Applications that could benefit from a 
quantum coprocessor: 

• Simulating correlated materials
• Developing corrosion resistant materials
• Developing new rocket fuels and explosive 

materials
• Dynamical simulations (for new solar cells, 

better understanding of biological processes, 
and magnetic materials)

• New methods to compile algorithms to fault-
tolerant quantum architectures

Preliminary results from Quantum Benchmarking

Preliminary evidence suggests that large-scale quantum computers could be industrially useful

Grey solid circles represent pessimistic resource estimates.  Colored circles are optimistic resource estimates 
based on known improvements.  All points supported by detailed published pre-prints.
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RSA-2048
Computational fluid 
dynamics
Homogeneous catalysis
Fermi-Hubbard HTSC
Corrosion-resistant 
materials
Metalloprotein binding 
affinity
Rocket fuel propellant
Phases of magnetic 
materials
Dynamics of magnetic 
materials
NMR experiment 
simulations
MagLab
Fermi-Hubbard dynamics
Open quantum systems
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The primary goal of QBI is to determine if any approach to quantum 
computing can achieve utility-scale operation by the year 2033

• Although DARPA considers this unlikely, if the QBI Test and Evaluation 
(T&E) team successfully verifies and validates that an approach can 
achieve utility-scale operation by the year 2033, DARPA intends to 
aggressively communicate these results to U.S. Government Agencies 
interested in using or acquiring such a machine

QBI expands upon the existing DARPA US2QC program
• While current US2QC performers are not precluded from proposing 

new approaches to Stage A of this solicitation, QBI is intended to 
address new developments in the quantum computing field

• Active US2QC performers are subject to the terms of their agreements 
awarded under DARPA-PS-22-04, which parallels QBI

• Organizations that have completed US2QC Phase 0 but are not 
currently US2QC performers may submit an Abstract per this 
solicitation

Verifying and validating hardware paths to utility-scale

QBI aims to discover if any company is on the path to creating an 
industrially useful quantum computer by 2033
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This solicitation is seeking proposals from any organization that believes they are
on the path to build a utility-scale quantum computer in the near term

10

QBI Program Solicitation

A new program solicitation

was released last week
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Stage A
• Will focus on the performer’s utility-scale quantum computer (USQC) concept

Stage B
• Will focus on examining the performer’s baseline research and development (R&D) plan

Stage C
• Will determine if a USQC can be constructed as designed and operated as intended

Stages of QBI

QBI will focus on verifying and validating the path to utility-scale quantum computers,
and will not focus on tracking incremental improvements to the state of the art

QBI Stage A: 
Plausibility
6-months
Up to $1M*

QBI Stage B:
R&D Plan
12-months
Up to $15M*

QBI Stage C: 
Validation and Co-Design
Duration tailored to performer 
Up to $300M*

*see PS for details and conditions
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• A six (6)-month period of performance will focus on the USQC concept

• In the first three (3) months, a performer will develop a system concept report 
to be delivered to the Government Test and Evaluation (T&E) team and reviewed 
at a concept design review in month four (4)

• This report will detail the performer’s approach to building a utility-scale 
quantum computer (see Attachment G for an example report outline)

• During the last three (3) months of this stage, the T&E team will evaluate and 
provide feedback on the draft concept report culminating in a presentation of 
the Government Team’s understanding of the performer’s baseline system 
architecture and the performer’s delivery of a revised report

• Performers in Stage A may accelerate the delivery of their milestones, giving 
DARPA the opportunity to evaluate their concept and begin discussions about 
advancement to Stage B earlier than the six-month timeline

QBI Stage A – Plausibility
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QBI Stage B – Research and Development Plan

• A twelve (12)-month period of performance will focus on examining: 
• The performer’s baseline research and development (R&D) plan to build the USQC 
• The risks associated with that plan and the planned risk mitigation steps
• The prototypes that the T&E team can validate during Stage C in order to give 

confidence that the risks to build a USQC have been sufficiently reduced that 
construction and final design could begin immediately

• Stage B will enable DARPA to:
• Evaluate the R&D plan for the USQC concept
• Expand the utility-scale system evaluation
• Gain visibility into ongoing progress on critical components development
• Define and prepare for initial Stage C experimental evaluations
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QBI Stage C – Validation and Co-Design

• This stage will consist of a variable period of performance tailored to a specific 
performer’s R&D plan but is assumed for cost estimates to be nominally 36 
months

• This Stage will determine if a USQC can be constructed as designed and 
operated as intended  

• More specifically, the four primary goals of Stage C will enable DARPA to:
• Evaluate the utility-scale system design finalization
• Perform component testing and direct hardware evaluation
• Assess the system-level performance capabilities of major prototypes
• Engage in application and algorithm co-design (if appropriate)

Companies that successfully complete Stage C will be those that 
DARPA deems are ready to immediately begin the final design and 

construction of a USQC whose value exceeds its cost
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Source:  Nature

Source:  Nature

Source:
PhysRev-
Research

Deep, Targeted Analysis 
(Physics teams)

15

Test and Evaluation (T&E) approach for Stage A

Source: Shutterstock
Source: Autodesk

Broad System Evaluation
(Systems Engineering teams)

Utility Estimation
(Applications teams)

Source: Los Alamos 
National Laboratory
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T&E System Evaluation Methodology for Stage A

System Evaluation  Provide a broad evaluation of the completeness and quality of concepts

USQC Physical Decomposition
• What is a high-level description of a Utility Scale Quantum Computer?
• What are all the components and sub-systems and how do they fit together?
• What happens at the interfaces of those components and sub-systems?

USQC Functional Decomposition
• How does the proposed USQC actually work? 
• How is it intended to be used?  
• What are its intended modes of operation and user interfaces?

Performer Processes
• What processes, plans, and products does this team have in place?
• How have they leveraged those (or different) processes, plans, products,  in the past 

to come to their current USQC concept?
• How will the team's processes, plans, products change or be leveraged in the future 

to burn down all the risks and actually be ready to start USQC construction?

Roots (3) Branches (16) Leaves (50)

Example Branch
Components and 

Subsystems

Example Leaf
System description of the 
USQC including a graphic 

depiction of the components 
and subsystems
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System evaluation – generic example

1.1.1 1.1.2 1.1.3 1.2.1 1.2.2 1.3.1 1.3.2 1.3.3 1.4.1 1.4.2 1.4.3 1.4.4 1.5.1 1.5.2 1.5.3 1.6.1 1.6.2 1.6.3

2.1.1 2.1.2 2.1.3 2.2.1 2.2.2 2.2.3 2.2.4 2.3.1 2.3.2 2.3.3 2.4.1 2.4.2 2.5.1 2.5.2

Performer 
Processes

Prototypes/Generations Design Processes Critical Technologies/Risks R&D Plan Trade Studies Supply Chain Analysis

Physical 
Decomposition

Components & 
Subsystems

Physical Quantum 
Layer

Classical Computing 
Layer

Interfaces & 
Connectivity

Noise 
Models

Functional 
Decomposition

Logical Layer Modes of Operation Applications Algorithms Software

Does not Meet

Partially Meets

Meets

Exceeds

Greatly Exceeds

Criteria

Generic evaluation results 
are for illustration only, and 
do not represent results 
from any DARPA performer.
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Critical steps for a QBI performer

Required – Proposers cannot be selected for 
funding unless they submit an abstract

Format – Eight (8) pages; see the Program 
Solicitation for detail

Abstract Oral Proposal 
Package

OT Award 
Negotiation Stage A Stage B Stage C
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Critical steps for a QBI performer

Invitation Only – Only proposers who submit an abstract and are then invited to submit 
an Oral Proposal Package may do so

Format – Two (2) presentations on a single day plus supplementary documents
• Full details will be sent with an invitation to give an Oral Proposal

Live Questions – The Government evaluation team will ask questions in real time

Proposal is for Stage A – Next Stage to be negotiated after the start of Stage A

Abstract Oral Proposal 
Package

OT Award 
Negotiation Stage A Stage B Stage C
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Critical steps for a QBI performer

Abstract Oral Proposal 
Package

OT Award 
Negotiation Stage A Stage B Stage C



Distribution Statement ‘A’ (Approved for Public Release, Distribution Unlimited) 21

The QBI program will build from the US2QC 
program, significantly expanding on the world-class 
Test & Evaluation team created for that program

 If you are interested in partnering with DARPA 
to Test and Evaluate quantum computing 
technology, you can respond to the RFI

• DARPA-SN-24-101
• Released August 27, 2024
• Responses due September 27, 2024

QBI Test and Evaluation Request for Information (RFI)
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The Department of Energy is a critical 
DARPA partner in the QBI program

A recently-announced Memorandum of 
Understanding (MOU) between the Agencies 
enables robust collaboration on quantum 
computing Test & Evaluation

Partnership with the Department of Energy



Distribution Statement ‘A’ (Approved for Public Release, Distribution Unlimited) 23

The State of Illinois is a key partner in the QBI Program
• Illinois is independently building a $500M Illinois Quantum and 

Microelectronics Park (IQMP), dedicated to scaling industrial quantum 
computing

• As part of this campus, DARPA and Illinois are co-investing in the “Quantum 
Proving Ground”, an effort dedicated to enabling world-class Test and 
Evaluation for the Quantum Benchmarking Initiative

• IL is investing up to $140M in matching funds for the Quantum Proving Ground, 
which will directly contribute to the success of QBI

Why would a performer choose to work with the IQMP? 
• State of Illinois will invest in equipment, infrastructure, physical and cyber 

security, and it may offset costs for prototype quantum computing hardware
• Participating performers gain access to the IQMP community, including state of 

IL university & national lab researchers, companies, suppliers, IL talent pipeline

Partnership with Illinois – The Quantum Proving Ground

Source:  Lamar Johnson Collaborative

These resources are available to QBI, but teams are not required to 
move to Illinois or to take advantage of these facilities and services.

QBI will do T&E wherever it makes the most sense.



Distribution Statement ‘A’ (Approved for Public Release, Distribution Unlimited) 24

… I am going to build a utility-scale quantum computer by 2033
 Apply to Stage A via the QBI Program Solicitation

… I’m interested in participating in the Government T&E Team?
 Respond to the T&E Special Notice

… I think I can build a utility-scale quantum computer, but only with 
DARPA’s support
 Your effort is probably not mature enough for this program, but you are 

welcome to apply

… I am interested in supporting a company trying to build a utility-scale 
quantum computer
 You should contact those companies directly about supporting their proposal

… I am interested in related academic research, but am not planning on 
building a utility-scale quantum computer
 It is unlikely your work is appropriate for this solicitation

How should I get involved if….
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The QBI Program Solicitation – Attachment A

Attachment A – QBI Abstract Summary Slide 
Template

Template for PowerPoint slide that 
summarizes your utility-scale concept and 
approach

Required with Abstract submission
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The QBI Program Solicitation – Attachment B

Attachment B – QBI Abstract Template

Document template for your Abstract, 
including content guidelines

Required with Abstract submission
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The QBI Program Solicitation – Attachment C

Attachment C – QBI Model Other Transaction 
for Prototype

Model document for the terms and conditions 
that DARPA intends to include in any QBI award

Information for proposer use in submitting an 
Abstract
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The QBI Program Solicitation – Attachment D

Attachment D – QBI Stage A Schedule of 
Milestones and Payments

Spreadsheet containing strongly recommended 
Milestones and Payments for Stage A efforts

Information for proposer use in submitting an 
Abstract
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The QBI Program Solicitation – Attachment E

Attachment E – QBI Stage A Task Description 
Document (TDD) 

Template for TDD document outlining the 
project tasks to be performed along with 
schedule milestones and delivery dates 
required for successful completion

Information for proposer use in submitting an 
Abstract
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The QBI Program Solicitation – Attachment F

Attachment F – QBI Certifications for Agreement

Representations and certifications required to 
execute Other Transactions agreements 

Information for proposer use in submitting an 
Abstract
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The QBI Program Solicitation – Attachment G

Attachment G – QBI Concept Design Report Outline

Example outline of a Concept Design Final Report, 
including DARPA’s recommended content

Information for proposer use in submitting an 
Abstract
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The QBI Program Solicitation – Attachment H

Attachment H – QBI Stage A Completion Criteria

A summary of the Government team’s approach to 
evaluating performer concepts in Stage A

Information for proposer use in submitting an 
Abstract



Distribution Statement ‘A’ (Approved for Public Release, Distribution Unlimited) 33

Most importantly…

Read the Program Solicitation
(even the fine print)
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34


	Quantum Benchmarking Initiative (QBI)
	Questions and answers
	QBI  Bottom line up front
	How can QBI help your effort to build a quantum computer?
	QBI Motivation – Separating Hype from Reality
	What questions are we trying to answer in QBI?
	What applications may be useful? 
	Preliminary results from Quantum Benchmarking
	Verifying and validating hardware paths to utility-scale
	QBI Program Solicitation
	Stages of QBI
	QBI Stage A – Plausibility
	QBI Stage B – Research and Development Plan
	QBI Stage C – Validation and Co-Design
	Test and Evaluation (T&E) approach for Stage A
	T&E System Evaluation Methodology for Stage A
	System evaluation – generic example
	Critical steps for a QBI performer
	Critical steps for a QBI performer
	Critical steps for a QBI performer
	QBI Test and Evaluation Request for Information (RFI)
	Partnership with the Department of Energy
	Partnership with Illinois – The Quantum Proving Ground
	How should I get involved if….
	The QBI Program Solicitation – Attachment A
	The QBI Program Solicitation – Attachment B
	The QBI Program Solicitation – Attachment C
	The QBI Program Solicitation – Attachment D
	The QBI Program Solicitation – Attachment E
	The QBI Program Solicitation – Attachment F
	The QBI Program Solicitation – Attachment G
	The QBI Program Solicitation – Attachment H
	Most importantly…
	Slide Number 34

