President and Founder of The Cyber Breakfast Club

Mr. Mike Charobee o —————
H Founder of SaaS Security Outfitter CYBER BUYHR® Slater Technologles
6 Regional Chapters and over 200 Members

Nationwide
' https://www.linkedin.com/in/mikecharobee/

Tl Qe Gundyoi (Cld®

Building a Quantum Foundry

Presented to Cyber Breakfast Club 1 Chicago Chapter
Wednesday, November 5, 2025
From Chicago, (Wicker Park), lllinois, USA

William Slater
President & CEO
Slater Technologies, Inc.

William Slater

Slater Technologies, Inc Building a Quantum Foundry 1
November 5, 2025



Building a Quantum Foundry

Agenda o s v

U Introduction T

U Announcements | e ™
02KFG Aa + & vdz yiadzy C2daeRNE |
U What Are the Benefits and Advantages?

U0 What Gets Made in a Quantum Sensor Found

U

G- a-R e G -

0

Operate a Quantum Foundry?
Examples

A Cautionary Tale
Conclusion
Questions
References
About Me

Vi

How Do You Establish and / /

L

William Slater

Slater Technologies, Inc Building a Quantum Foundry 2
November 5, 2025



A

A

Building a Quantum Foundry

Introduction

Quantum Computing hardware, algorithms, and software are now evolving rapidly, givil
birth to a new paradigm in computing.

But it typically requires an understanding of mathematics and quantum physics concep
that are unfamiliar to many who are used to computing with more traditional computing
platforms and software. To enable this new Quantum paradigm of computing, industry
leaders like the IEEE, Google, Microsoft, IBM, Intel, NVIDIA)\Mfade are working
diligently to usher in this new era of computing.

The Standards being formed by these Quantum Industry leaders are helping to further
accelerate the maturation, adoption, and use of quantum computing. But with this
paradigm shift to Quantum Computing has come a realization that optimization maturity
models and economics must be applied to ensure that investments are made wisely.

This is an introduction on Building a Quantum Foundry will further refine and advance
the use of Quantum Technologies using repeatable processes and best practices.
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Building a Quantum Foundry

Announcements

1. Presentation You can each have a copy of this
presentation:
https://billslater.com/quantumfoundrychi.pdf

2. DARPAc Defense Advanced Research Projects Agency
¢ We are finalist candidates for a muitiillion
Quantum Foundry DARPA Project

3. SPECIAL BONUS: Two Slides in this side deck contZAn
information that will save you LOTS of MONEY. [
for this symbol:

Slater Technologies
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Building a Quantum Foundry
2 KI'd L& | avdzl yiadzy C2dzy RN

A QuantumFoundryt more specifically, ®uantumProcessing Unit
(QPUXoundry 1 is a specialized facility dedicated to the design, prototyping, and
fabrication of custom quantum chips tailored to specific requirements. (Bing, 2025)

Quantum Foundry Copenhageatevelops tools and processes for quantum chip
manufacturing. Using advanced ultra high vacuum approaches, we will enable the
future of highperformance quantum processors. (https://qfcph.com/, 2025)

Building a Quantum Foundrgt UC Santa Barbara is a next generation materials foundry
that develops materials and interfaces hosting the coherent quantum states needed to
power the coming age of quantuvased electronics. The mission of the Foundry is to
develop materials hosting unprecedented quantum coherence, train the next generation
guantum workforce, and to partner with industry to accelerate the development of
guantum technologies. ( https://quantumfoundry.ucsb.edu/, 2025 )
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Building a Quantum Foundry
What Are the Benefits and Advantages?
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Enter the Quantum Zone
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Building a Quantum Foundry
What Are Quantum Sensors?

Within quantum technology, a quantum sensor utilizes
properties of quantum mechanics, such as quantum
entanglement, quantum interference, and quantum state
sgueezing, which have optimized precision and beat current
limits in sensor technology. The field of quantum sensing
deals with the design and engineering of quantum sources
(e.g., entangled) and quantum measurements that are able to
beat the performance of any classical strategy in a number of
technological applications. This can be done with photonic
systems or soliestate systems. (Wikipedia, 2025).
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Building a Quantum Foundry

Why Quantum Sensors?

"Quantum sensors allow the estimation of parameters with
precision higher that that obtained with classical strategies.
Devices based on quantum physics have allowed the precise
estimation of the gravitational field, the detailed imaging of
the brain, the detection of gravitationalvave sources more
than 400 million light years away, and an evarcreasing
precision in the measurement of time. Quantum metrology,
which is the conceptual framework that encompasses all
these devices, is reviewed here, emphasizing recent results
regarding noisy systems." Source: (Davidovich, 2024).
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Building a Quantum Foundry

How Do Quantum Sensors Work?
1. Preparation of the Quantum System
2. Exposure to the Physical Quantity
3. Measurement of the Quantum State
4. Data Interpretation

(Boom, S., 2024)
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Building a Quantum Foundry
What Gets Made in a Quantum Sensor Foundry?

Quantum Sensors and Quantum Sensor Components.

Here is a short list of present types of Quantum Sensors in
use today:

. Quantum Magnetometers

Atomic Clocks

Quantum Gravitometers

Quantum Accelerometers

Quantum Thermometers

Quantum LDAR ( Light Detection and Ranging)
. Atomic electric field sensors

RNCRCINSNEMD NS

Source(Boom, S., 2024)

gNationaI Council for Science and Technologxi 20222
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Building a Quantum Foundry

What Gets Made in a Quantum Sensor Foundry?

Sensors and Quantum Sensay&xample Uses

Currently available sensor capabilities

Future quantum sensor capabilities

Navigation Remote detection Health care

when GPS is of subterranean Smaller devices,

unavailable or deposits more accurate
degraded brain scans

Source: ( Government Accountability Office, 20.
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Building a Quantum Foundry

What Gets Made in a Quantum Sensor Foundry?
Quantum Sensorg Example Gravimeter

An example : the SYRTE gravimeter i aoire

3D-MOT

' Bast . beam

=  3D-MOT 3D-MOT
:  beam

Source: ( Santos, 2024 )
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Building a Quantum Foundry

Quantum Sensors Types

Quantum sensors

are devices that exploit quantum phenomena
to measure physical quantities.

Compared to traditional

sensors, quantum Improved
sensors may provide: Performance

and/or Smaller SWaP

Types of

sSensors

TIME INERTIAL complementary PNT RADIONAVIGATION

Select HOLDOVER NAVIGATION GRAVNAV MAGNAv & GEOLOCATION
elec
potential Resilient Communications

applications Subsurface Microelectronics Precision Chemical &
Mapping Assurance Antenna Biological
Metrology Sensing

{ © 2025 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED 24-01630-3. 2

Source: (Backes, 2025)
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Building a Quantum Foundry

Quantum Sensor Maturity
Maturity of Quantum Sensors

- - [ Aromic cLocks
Quantum sensors have a wide range of technology readiness.

[ INERTIAL SENSORS

I:I GRAVIMETERS
Solid-state Defect

Electric Field Sensors o D MAGNETOMETERS

I:' ELECTRIC FIELD SENSORS

Superconducting

Inertial Sensors |:| PHOTONIC SENSORS

RELEVANT ENVIRONMENTS

anAAARAARENEELSLL ., na
-

Superconducting

Squeezed light-enabled

optical interferometers ..., Gravimeters ..li.grreniiiie fasac.
p AT ) -+*"" Superconducting

» MATURITY
LABORATORY EARLY ADVANCED PROTOTYPES/ COMMERCIAL

DEMONSTRATIONS PROTOTYPES EARLY COMMERCIALIZATION OFF-THE-SHELF

© 2025 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED 24-01630-3.

Source: (Backes, 2025)
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Building a Quantum Foundry

Quantum Sensorsg Facilitating the Development and
Utilization

Box 7: Recommendations to Facilitate the Development and Utilization of Quantum Sensors

1. Agencies leading QIST R&D should accelerate the development of new quantum sensing
approaches and prioritize appropriate partnerships with end users to elevate the
technology readiness of new quantum sensors.

2. Agencies that use sensors should conduct feasibility studies and jointly test quantum
prototypes with QIST R&D leaders to identify promising technologies and to focus on
quantum sensors that address their agency mission.

3. Agencies that support engineering R&D should develop broadly applicable components and
subsystems, such as compact reliable lasers and integrated optics, to facilitate the
development of quantum technologies and promote economies of scale.

4. Agencies should streamline technology transfer and acquisition practices to encourage the
development and early adoption of quantum sensor technologies.

Source: (National Council for Science and Technology, 2022)
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Building a Quantum Foundry
Quantum Sensorsthe Future and
Development Challenges

Outlook

Challenges for Advancing Quantum Sensor R&D

Photonic integration
Key Challenge I: Laser miniaturization
Miniaturization and Atomic integration (e.g., waveguides for atoms)
Ruggedization Fabrication (e.g., nitrogen-vacancy defects in diamond)
Improved portability of ultra-high vacuum systems and
cryogenic/liquid nitrogen cooling systems

Key Challenge II: Facilitating increased communication between end users/other
Connecting End Users with stakeholders and sensor researchers & developers would enable
Researchers and Developers to early identification of potential systems integration challenges,
Accelerate the R&D Pipeline ruggedization requirements, and impactful performance metrics

Basic & Applied Research
Tech Systems Consumers/

Manufacturers Integrators End Users
Component Manufacturers

MITRE ©® 2025 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED 24-01630-3

Source: (Backes, 2025)
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Building a Quantum Foundry

Quantum Sensorg Timelines and Metrics to Track
Development Progresg Years 1- 3

1-3 Years. In the next 1-3 years, community actions should include:

o Briefings and seminars on quantum sensors provided by QIST R&D leaders to various agencies.
Surveys of available sensors and analysis of their impact on agency missions/needs should support
these briefings. Ideally, these briefings will result in follow-up efforts to jointly test and demonstrate
quantum sensors, as well as produce curated lists of existing and feasible performance metrics.

Potential end users should engage with QIST-focused professional society meetings, workshops, and
roundtables about their needs. End users could participate in proposers’ day events to inform the
R&D community about their interest in quantum technologies and desired performance metrics.

Facilitate appropriate partnerships for new quantum sensor R&D on a rolling basis, to engage joint
field tests and the evaluation of preliminary results. Acquisitions, demonstrations, and co-design of
quantum sensors should help to pioneer and validate new applications. For tracking and assessment,
it will be valuable to catalog existing and new joint R&D efforts on quantum sensors and their
contributions toward maturing quantum sensing technologies.

Identify specific, high-value applications for quantum sensors that can justify dedicated engineering
and manufacturing efforts. One output would be prioritized lists of key components with
specifications and plans for the associated engineering R&D.

Identify and prioritize lists of engineering infrastructure and R&D activities that are needed to address
gaps in enabling technologies and applications enabled by each activity. Estimate the time and
investment required for each activity and its potential impact. Activities or infrastructure that will
facilitate a broad set of quantum applications should be encouraged.

Identify or establish bodies within agencies that can assist with the resolution of legal and policy
issues in such a manner that facilitates quantum sensor technology development.

Track engineering and scientific breakthroughs, as well as bibliometrics, participants, patents,
licensing for quantum sensing technologies, and sales or revenue for quantum sensors, and track the
key components or supporting technologies, both domestically and internationally.

Project realistic resources required, including the supporting workforce, to implement the
recommendations in this document.

Source: (National Council for Science and Technology, 2022)
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Building a Quantum Foundry

Quantum Sensorg Timelines and Metrics to Track
Development Progresg Years 3 8

3-8 Years. Once suitable technologies have been identified by coordinated activities, over the next 3-8
years, the R&D community and the agencies in the SCQIS should work to:

¢ Collaborate with end users to perform field tests and demonstrations that expedite early adoptions
and transitions.

¢ Prioritize component miniaturization and subsystem integration.

e Develop and build R&D infrastructure through consortia and foundries.

¢ Develop standards for the identified quantum sensors and component technologies.

Source: (National Council for Science and Technology, 2022)
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Building a Quantum Foundry

Quantum Sensorg 15t Generation Chip Scale Atomic Clocks

Box 1: Timeline of Development for 1** Generation Chip Scale Atomic Clocks

Feasibility MEMS Cells Physics Packages Thermal lcc, 30 mW Commercial
suspensions Instruments

|

\#%

| {}

(d}

The Chip Scale Atomic Clock (CSAC) program, initiated by DARPA and catalyzed by a 2001 NIST workshop, built
upon several advancements made in compact lasers, coherent population trapping, and microfabrication.
From fundamental R&D (a-c),® to engineering and prototyping (d-e),*° to an example of a commercialized
product (f),® the CSAC effort took over a decade of sustained investments totaling almost $100 million, with
coordination amongst academia, government, and industry. Multiple programs and industry partnerships
contributed to CSAC development, resulting in key component technologies and commercialization, with over
100,000 sold.” CSACs are finding applications in the DOD, geophysical sensing, and cellular communication.

Source: (National Council for Science and Technology, 2022)
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Building a Quantum Foundry

Quantum Sensorg Atom Inferometry Timeline, Lab Studies to

Commercial Applications

Box 3: Atom Interferometry Timeline from Laboratory Studies to Commercial Applications

Demonstration of Nobel Prize for Rotation Sensing Sensitive Absolute  DARPA PINs and NIST Portable ASA CAL Performs Atom
Atom Interferometry Laser Cooling with m Gradiometry ANS Programs Atomic Gyroscope erometry in Orbit

Interferometry

The field of matter-wave optics was launched by de Broglie’s hypothesis that particles propagate like waves.
Atom interferometry then benefited from key work on laser trapping and cooling of atoms, coherent
momentum transfer from light to atoms, photonics, and nanotechnology. Modern demonstrations of atom
interferometry were pioneered in 1991 (a),? and the field grew with support from multiple agencies including
NSF, NIST, ARO, ONR, DARPA, NASA, and DOE. Atom interferometry has applications in gravimetry (b),** inertial
navigation, civil engineering, geoscience, and the measurements of fundamental constants. Sustained
investments over 30 years have taken atom interferometers from laboratory instruments (c)?® to space based
platforms, leading to new companies and commercial prototypes (d),® mobile units (e),%” and atom
interferometry experiments performed in orbit (f)?® with NASA’s Cold Atom Lab in 2020. Even with these
advances, engineering challenges still need to be overcome to facilitate commercial uses of atom
interferometry. For example, focused work is needed on laser systems, integrated optics, atomic sources,
vacuum systems, and quantum control.

Source: (National Council for Science and Technology, 2022)
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Building a Quantum Foundry

Quantum Sensorg Nitrogen Vacancy Center Magnetometry

Box 5: Nitrogen Vacancy Center Magnetometry Highlight

Sample

y ¥ 7' T 7
NV center Ay ,:ﬁ_.!_ﬁp, N
’.1")’,1,1)’\?‘{ w47 ':".' A NV layer

rddy,

. : 1.";' /.;’iﬂi"'iﬁ’ .’:' .'::.1

|

Fluorescence

(a) (b)

Nitrogen Vacancy (NV) centers in diamond allow for magnetometry and nuclear magnetic resonance (NMR)
spectroscopy and imaging with spatial resolution approaching the nanometer scale. R&D on NV centers has
spanned over two decades, with participation from NSF, NIST, DOE, DOD, and NIH. Notable achievements
include the detection of multiple nuclear species within ubiquitin proteins, such as in (a),* NMR spectral
resolution using NV centers, such as in (b),* the demonstration of scanning confocal microscopy with single NV
centers, nanoscale magnetic field sensing, single cell imaging using quantum diamond microscope, and
detection of single neuron excitations in live specimens. A possible near-term application for an NV diamond
magnetic imager may be to detect changes in the conduction velocity of action potentials caused by diseases
such as multiple sclerosis.

Source: (National Council for Science and Technology, 2022)

William Slater

Slater Technologies, Inc Building a Quantum Foundry
November 5, 2025




Building a Quantum Foundry
Quantum Sensorg LIGO Development Timeline
LIGO = LasénferometerGravitationalWave Observatory

Box 6: A Timeline of LIGO Development from Theoretical Concepts to International Observation Campaigns

8 Keep track of the ?
latest giavntatlonal Gravifational Wave Observatories

NSF’s Laser Interferometer Gravitational-Wave Observatory (LIGO) is the result of over four decades of basic
research and over $1 billion in investments. The existence of gravitational waves was predicted by Einstein a
century before the first observation, and the use of squeezed light to beat the standard quantum limit was first
proposed in 1981.3% At the time of initial funding, LIGO accounted for the largest single award made by NSF. It
took over 20 years from the initial investment to produce an observation of gravitational waves; a testament to
the value of sustained and patient management. The 2017 Nobel Prize in Physics was awarded to three
American physicists for the importance of the work done at LIGO and the observation of gravitational waves. To
date, there have been over 90 detections of gravitational wave events resulting from black hole mergers, black
hole-neutron star mergers, and a neutron star collision. There are international efforts underway to build
additional terrestrially-based interferometers, and also a space-based interferometer called LISA. The
thumbnails from left to right are pictures of an early schematic for using squeezed light in the detection of
gravitational waves (a),* the quadruple pendulum suspension system in advanced LIGO (b),* the installation
of optical circuitry for squeezed light in LIGO (c),* apps which can alert a mobile phone of gravitational wave
detection events (d),* and a map of the current and in-development gravitational observatories across the
world (e).*

Source: (National Council for Science and Technology, 2022)
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Building a Quantum Foundry

How Do You Establish and
Operate a Quantum Foundry?

1.
2.
3.

o1

Build a Strong Quantuhocused Team
Come up with great ideas

Appoint strong, ResuliBocused Leaders with strong
Leadership Skills, Quantum Skills, and People Skills, who cat
build strong Learning Teams (based on Beter Senge
Learning Team Disciplings

Build a solid Project Plan and Budget

Get Sponsors and Funding

YAO]l 2FF GKS tNRr2SO0 IyR 9E
Vision
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Building a Quantum Foundry
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Building a Quantum Foundry
How Do You Establish and

Operate a Quantum Foundry?
Project Phases with Key Deliverables

Project Charter, Stakeholder Register, Higavel
Requirements

Work Breakdown Structure, Risk Plan, Schedule
Resource Plan

Lab Setup, Tools & Software Procurement, Tear
Onboarding

Quantum Sensor Design, Algorithms,
Programming,PoCs

Test Plans, Performance Benchmarks, Debug
Reports

Deployed Applications, Integration with Existing
Systems

Audit Reports, Lessons Learned, Final
Presentations

Month 1
Months 2¢3
Months 4c6
Months 7¢14
Months 1518
Months 1921
Months 2224
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Building a Quantum Foundry

How Do You Establish and
Operate a Quantum Foundry?

Project Phases Highevel Gantt Chart Timeline

Task Resource
Mod¢ v Task Name w Duration v Start v Finish v Precw Names st Quar 3rd Quar 1st Quar 3rd Quar 1st Quar 3rd Quar 1st Quari 3rd Qua

Initiation 30days  Sun6/1/25 Thu7/10/25 TBA TBA
Planning 60days  Fri7/11/25 Thu 10/2/25 TBA TBA
R & D Infrastructure Set-up 90 days  Fri10/3/25 Thu2/5/26 TBA TBA

Core Development 240days  Fri2/6/26 Thu1/7/27 TBA
Verification and Testing 120days  Sun 1/10/27 Thu 6/24/27 TBA
Implementation and Deployment 90 days Wed 6/30/2:Tue 11/2/27 TBA
Auding and Final Review 73 days Sun 11/7/27 Tue 2/15/28 TBA
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A Qua
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Building a Quantum Foundry
What Does A Quantum Sensor Foundry Look Like?

Future Expansion Plans:
Proposed Cloud Network with Strategic Quantum Sensor Foundry Locations

Designator Location
SQSFO1 Chicago, IL e,
SQSF02  |Spokane, WA SQSFO02

SQSFO3  |Madison, WI PR | i (R Yot | of
/ & - A NEW EANESIRES
SQSFO4  |Tucson, AZ AT EEREET e

W

SQSFOS Birmingham AL ( R SOUTI TAKOTA sconsin | v\ 5 As"!i;u-)c:mn'u
, S SFO3| \ g
SQSF06 _|Reno, NV , —2 W ... 72

SQSF07 |Pensacola, FL SQSFO01 . €
SQSF08 |Conroe, TX NEvADS s%lxlm
SQSF09  |Tulsa, OK \
SQSF10  |Albuquerque, NM r SQSF06 sssous B

SQSF11  |Memphis, TN kel
i :7- SQSFOg SQSFll ENNESSEL
SQSF12 Burlington, VT SQSF10

SQSF13  |Merrimack, NH NEW MO | SQSF05

os | SQSF08 &
| o ageil SOSFO7L,

SQSF12} 4

{
 WIERSEY

Strategic Quantum
Sensor Foundry
Network
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Building a Quantum Foundry

What Does A Quantum Sensor Foundry Look Like?
Proposed Work Flow

‘ a Validate
Yes Quantum

Sensor

Test and
Validate
Proof of
Concept

Create

Prospective Do you have a
Customer Quantum Sens

Qr
describes Design?
needs.
No

Design Proof of
Concept

Create
e Quartun
D Sensor

William Slater

Slater Technologies, Inc Building a Quantum Foundry 30
November 5, 2025



Building a Quantum Foundry
Examples

A 1. We chose ®uantum Sensor Foundrgs our
example.

A 2. Switzerland has a Quantum Sensor Four@ngmi.
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Building a Quantum Foundry

Swiss Quantum Sensor Foundry Services

This diagram is from Qnami in Switzerland, which is operating as a functional Quantum Sensor Foundry. (Qnami, 2(
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Building a Quantum Foundry
A Cautionary Tale

Ted Hoff, Co-Inventor of the
Intel i4004 CPU, the World’s
First commercially available
microprocessor:

“You can be smart and talented
and invent and produce great
things, but if you can’t
demonstrate the Business Value
and Market it and monetize it

you are doomed to fail.”

INTEL 4004 ARCHITECTURAL BLOCK
DIAGRAM

* S0 o0
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Building a Quantum Foundry
Conclusion

A Rapid advances in Quantum Physics and Quantum Science have le
to the creation Quantum Computers and Quantum Sensors.

A Using tools like Quantum Computers and Quantum Sensors we are
now able to compute things and measure phenomena in ways that
are helping us discover more science and in shorter periods of time
than ever imagined.

A One essential key to enable the acceleration of the development of
Quantum Technologies will be Building a Quantum Foundry.

A As more organizations discover the efficiencies and successes that
result from Quantum Foundries, they will become a preferred
method of manufacturing Quantum Technologies.
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Building a Quantum Foundry

Conclusion

"The future 1s
already here -
1t's just not
B evenly
- distributed.”
—wWill1am Gibson
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Building a Quantum Foundry

Questions and Answers
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Building a Quantum Foundry
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38 CEO and owner of Slater Technologies, Inc. (since 1989)
4, In Quantum since 2011
5 Started in Cybersecurity in the U.S. Air Force: 1977.
6. Former U.S. Air Force Computer System Staff Officer who
served at Strategic Air Command HQ.
7. Programming Languages: 43
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A MS Computeinformatiom Systems
A MBA
A MS Cybersecurity
9. 88 Certifications including CISSP, SSCP, CISA, PMP.
10. Certified Project Manager with over 25 years experienc
11. Born and Raised in Memphis, Tennessee
12. Lives and works in Chicago, lllinois, USA
k38 Published Authorhttps://billslater.com/writing
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Building a Quantum Foundry
What Are the Benefits and Advantages?

U Scientific and Technological Advantages

1. Accelerated Innovation

A Provides a centralized environment for R&D, prototyping, and testing.
A Speeds up the development cycle for new quantum sensing technologies.

2. Standardization and Repeatability

A Enables consistent fabrication of quantum sensor devices using standardized processes.
A Improves reliability and reproducibility critical for scaling technologies to reabrld use.

3. Cros®Disciplinary Collaboration

A Facilitates integration of quantum physics, materials science, nanofabrication, and software engineering.
A Promotes innovation through synergy between diverse research domains.

4. Scalable Fabrication

A Supports volume manufacturing of quantum sensors, moving fronsdabe prototypes to commercial
products.
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Building a Quantum Foundry

What Are the Benefits and Advantages?

U Strategic and Economic Advantages
5. National and Technological Sovereignty

A Reduces reliance on foreign quantum technologies.
A Helps build sovereign capabilities in quantum hardware and systems integration.

6. Market Leadership

A Positions organizations or nations as pioneers in the rapidly growing quantum sensor market, with
applications in:

Navigation (GR8enied environments)
Medical imaging

Environmental monitoring

Defense and security

Geological and archaeological exploration

< <K<K<LKKL

7. IP Creation and Commercialization

A Generates higivalue intellectual property.
A Opens avenues for startups, sgiffs, and licensing deals.
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Building a Quantum Foundry

What Are the Benefits and Advantages?
U Talent Development and Workforce Enablement

8. HandsOn Training and Upskilling

A Acts as a live environment for training scientists and engineers irwed quantum device development.
A Supports workforce development and retention in higlth sectors.

9. Pipeline for NextGen Experts

A Encourages collaboration with universities and research institutions.
A Builds a pipeline of skilled quantum engineers, physicists, and system integrators.

William Slater

Slater Technologies, Inc Building a Quantum Foundry 47
November 5, 2025



Building a Quantum Foundry

What Are the Benefits and Advantages?
U Broader Societal and Scientific Impact

10. Enablement of Breakthrough Applications

A Quantum sensors can detect minute changes in gravity, magnetic fields, or tiemabling breakthroughs
in:
V Earth science
V Climate change monitoring
V Healthcare diagnostics
V  Quantumenhanced imaging

11. Collaboration Hub

A Attracts partnerships from academia, industry, and government.
A Acts as a national or international innovation hub.
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Building a Quantum Foundry

What Are the Benefits and Advantages?
U Infrastructure and Ecosystem Building

12. Reusable Design & Process IP

A Develops and maintains libraries of quantum device architectures and process flows.
A Supports modular design for flexible development of new sensor types.

13. Supply Chain Development

A Stimulates local and regional supply chains in quantum materials, cryogenics, microfabrication, and contre
systems.
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Building a Quantum Foundry
What Are the Benefits and Advantages?

U Advancement of Best Practices in Security for Quantum Computing

14. ldentification of Possible Security Issues

A Security issues with hardware
A Security issues with manufacturing
A Security issues with integration ( network, devices, software, etc. )

16. Team Communication and Stakeholder Communication of Security Issues

A Security issues with hardware
A Security issues with manufacturing
A Security issues with integration ( network, devices, software, etc. )

16. Management of Security Issues

A Security issues with hardware
A Security issues with manufacturing
A Security issues with integration ( network, devices, software, etc. )
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Building a Quantum Foundry

International Quantum Sensor Market

QUANTUM SENSING MARKET ESTIMATE: $375M IN 2024
25% ANNUAL GROWTH RATE ESTIMATED TO DRIVE GLOBAL QUANTUM SENSING MARKET TO $915M IN 2028

GLOBAL QUANTUM SENSING MARKET ($M) 2024 QUANTUM SENSING-RELATED COMPANY REVENUE

1000
$25M to less than $50M

$10M to less than $25M
$5M to less than $S10M
$1M to less than $5M
$500,000 to less than $1M
Less than $500,000

No sales yet

0 5 10 15 20 25 30

PROJECTED QUANTUM SENSING-RELATED

COMPANY REVENUE CHANGE FROM 2024 TO 2025

Increase more than 25%

Increase 11% to 25%

Increase 5% to 10%
Increase less than 5%
Flat or nearly same

No sales yet

2025 2026 2027 2028 0 5 10 15 20

* Global market for quantum sensors is expected to grow over next decade, driven by applications in
health care, defense, and advanced manufacturing

« Atomic clocks are currently among most in-demand quantum sensors, with applications related to
geospatial navigation, telecommunications, and financial services

Note: For graphs conveying percentages of companies estimating revenue, companies with unshareable proprietary information or .
uncertainty in their estimates were excluded, hence percentages may sum to less than 100%. SOU I’Ce R Q E‘@, 2025 .
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Building a Quantum Foundry

Quantum Computing Use Cases

William Slater

Slater Technologies, Inc
November 5, 2025
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Building a Quantum Foundry

Quantum Industry, as of January 1, 2025

COMPOSITION
6,502 :¢;

MARKET

QUANTUM-ENGAGED

ORGANIZATIONS 2024
MARKET SIZE
)
%o
‘V S1.07B
PURE-PLAY QUANTUM COMPANIES REVENUE FROM REVENUE FROM

QUANTUM COMPUTING QUANTUM SENSING

WORKFORCE O

)

William Slater

1 4'5 0 0 + PURE-PLAY WORKERS ADVANCING QUANTUM

Source:
QEDC, 2025.

7'40 () + QUANTUM-RELATED POSITION OPENINGS IN 2024
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Building a Quantum Foundry

Quantum Industry Workforce, as of January 1, 2025

QUANTUM-RELATED OPENINGS QUANTUM-RELATED OPENINGS BY
BY POSITION TYPE ORGANIZATION TYPE
- Internship Openings - Job Openings - Pure-Play Openings -F‘artlal-l'—‘lay Openings

6,755

187 -
2021 2022 2022

* Over past three years, annual growth rates of quantum-related internship openings outpaced those of
quantum-related job openings, and annual growth rates of job & internship openings among pure-play
companies outpaced those among partial-play organizations

+ 2024 saw substantial increase in number of recruiters engaged in candidate searches for quantum technology
workers

PURE-PLAY JOB & INTERNSHIP OPENINGS AND WORKERS
BY REGION IN 2024

NORTH AMERICA . - ~ EUROPE & CENTRAL ASIA

1,089 OPENINGS i 1,341 OPENINGS
5,551 WORKERS . ! : A 7,366 WORKERS

EAST ASIA & PACIFIC
LATIN AMERICA & 139 OPENINGS
CARIBBEAN b 828 WORKERS
1OPENING ™
17 WORKERS \OSOUTH ASIA
18 OPENINGS

MIDDLE EAST & NORTH AFRICA 264 WORKERS

60 OPENINGS .
491 WORKERS SOUI’CG
Note: Remote job & internship openings are not represented on the map. Q E DC y 20 2 5 .
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Building a Quantum Foundry

Quantum Industry Workforce, as of January 1, 2025

QUANTUM WORKFORCE BY ROLE KEY TERMS AMONG QUANTUM
MASTER'S DEGREE PROGRAM TITLES
B ENGINEERING, 24.8%

Il INFORMATION TECHNOLOGY, 11.9%

RESEARCH, 11.6% SCIENCE
' B BUSINESS DEVELOPMENT, 11.6%
/ B OPERATIONS, 6.6%
EDUCATION, 4.8% Q UANTUM

SALES, 3.4% ELECTRICAL

PROGRAM & PROJECT MANAGEMENT, 2.8% COMPUTING
B CONSULTING, 27%

ARTS & DESIGN, 2.2% INTERNATIONAL O TONICS
BN ENTREPRENEURSHIP, 2% ENGINEERING

PRODUCT MANAGEMENT, 1.9%
COMMUNITY AND SOCIAL SERVICES, 1.9%
OTHER, 11.8%

* Top three roles in quantum workforce—engineering, information technology, and research—account for
almost half (48.3%), reflecting industry’s reliance on STEM skills; however, non-STEM expertise is also
common, reflecting multidisciplinary collaboration among technical, business, and end-use roles in
quantum technology development

* Universities are increasingly offering quantum-specialized graduate programs in engineering, computing,

physics, and related fields, creating more focused pathways to quantum careers

Source: QEL, 2025.
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Enter the Quantum Zone

Join Our QSECDEF Group Meeting Every Tuesday

3 PM Paris Time, 2 PM UK, 9 AM New York, 8 AM Chicago, 2 AM Wed. Australia

Event Link on Zoom, CLICK HERE:
https://zoom.us/|/91685969165
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https://zoom.us/j/91685969165

Join Our FREE QSECDEF Group Meeting Every Tuesda

3 PM Paris Time, 2 PM UK, 9 AM New York, 8 AM Chicago, 2 AM Wed. Australia

https://zoom.us/|/91685969165

QSECDEF
Weekly Meeting Attendance Counts - 2025

William Slater
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https://zoom.us/j/91685969165

Join Our FREE QSECDEF Group Meeting Every Tuesda

3 PM Paris Time, 2 PM UK, 9 AM New York, 8 AM Chicago, 2 AM Wed. Australia

https://zoom.us/|/91685969165

QSECDEF Topics Covered
September 2024 - September 2025
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https://zoom.us/j/91685969165

Free Audio Book
Building a Quantum Foundry

Presented to the QSECDEF Group
Tuesday, June 3, 2025

SLATER THE REDDIX GROUP

EEEEEEEEEEEE

Building The
Quantum

Joe Reddix
William Slater

Visit to Listen
https://www.youtube.com/watch?v=kuiVO2EkZYM&t=20s
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Free Presentation

Building a Quantum Foundry

Presented to the QSECDEF Group
Tuesday, June 3, 2025
From Chicago, Illinois, USA

William Slater
CEO
Slater Technologies, Inc.

William Slater

Slater Technologies, Inc
June’3, 2025B ©

+AaAA0 02 +*AS¢ YR 52¢yft 21
https://billslater.com.com/quantumfoundrydc.pdf
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https://billslater.com.com/quantumfoundry.pdf

Building a Quantum Foundry

2 2NI RQa CANRG vdz vy

Wikipedia, 2011 https://en.wikipedia.org/wiki/Quantum_machine

End of Presentation
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