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I. The Inflection Point

Every few decades, a technological transition reshapes the infrastructure underlying
modern civilization. The transition from vacuum tubes to transistors. The transition
from mainframes to personal computers. The transition from isolated machines to
networked systems. Each created new dominant platforms, new market leaders, and
new categories of capability that the prior technology could not deliver.

We are at such an inflection point now.

Electronic computing—the architecture that has powered every digital system for sixty
years—has reached fundamental physical limits. Not economic limits that investment
can overcome. Not engineering limits that cleverness can circumvent. Physical limits
imposed by the behavior of electrons in silicon at nanometer scales.

The Evidence of Limits
The symptoms are visible across every sector dependent on computation:

Power consumption has become the binding constraint. NVIDIA's H100 GPU consumes
700 watts. A single Al training cluster requires dedicated power substations. Microsoft,
Google, and Amazon are signing contracts with nuclear power plants—not from
environmental preference but because they cannot access sufficient electricity through
conventional means.

Thermal management has reached its practical ceiling. The most advanced chips require
liquid cooling systems that add cost, complexity, and failure modes. Data centers
consume billions of gallons of water annually for cooling. Server density is limited not
by space but by heat dissipation capacity.

Geographic constraints are tightening. In 2024, communities rejected over $98 billion
in proposed data center projects. The infrastructure that Al requires cannot be built
where it needs to operate because the resource consumption—power, water, land—is
incompatible with other uses.
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Figure 1: The Infrastructure Crisis

Global data center power consumption 200-250 TWh 400-500 TWh

Top GPU power consumption 250W (A100) 700W (H100)

Data center projects rejected (US) ~$15B $98B+

Hyperscaler nuclear power deals 0 Multiple (MS, GOOG, AMZN)

These are not temporary bottlenecks. They are structural consequences of electron-
based computing at its physical limits. The demand for computation is growing
exponentially. The capacity to serve that demand is growing linearly—and hitting walls.

The architecture that powered the digital revolution cannot
power the Al revolution. Something fundamental must change.

Il. The Solution: Computing in Light

The limitations of electronic computing are not engineering failures. They are physical
properties of electrons moving through semiconductor materials. Electrons encounter
resistance. Resistance generates heat. Heat limits density, speed, and efficiency. No
amount of investment or ingenuity can circumvent the physics.

Photons—particles of light—operate under different physics. Light does not generate
heat when it carries information. Light can travel through the same physical space in
multiple wavelengths simultaneously without interference. Light propagates at the
speed of light.

For decades, these properties made photonic computing a theoretical aspiration. Light
could transport data (fiber optics) but could not process it. The physics for optical
switching existed, but practical implementations were too slow, too large, or required
impractical conditions. The gap between photonic transport and photonic compute
remained unbridged.
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True Photonic has bridged that gap. The Poovey Stack—named for Dr. Gary
Poovey, the physicist who discovered the enabling material compositions—achieves
optical switching at 150-200 femtoseconds. This has been independently validated at
Technion Israel Institute of Technology (Report #9105027635), one of the world's
leading materials science institutions.

Figure 2: Switching Speed Comparison

‘ Technology Switching Speed Relative Speed

Electronic transistor (current best) 10-100 picoseconds 1x (baseline)
Prior art optical switching (literature best) 600 femtoseconds ~17-170x faster
Poovey Stack (validated at Technion) 150-200 femtoseconds 5,000-100,000x faster

This is not an incremental improvement. This is a categorical change—the kind of
performance gap that separates technological eras.

What Independent Validation Means

The Technion validation was conducted using pump-probe spectroscopy—the standard
technique for measuring ultrafast optical phenomena. Dr. Alex Bekker provided
equipment setup and calibration. The testing used a femtosecond erbium fiber laser, a
lock-in amplifier for signal extraction, and a high-speed indium gallium arsenide
detector.

The experimental configuration matched intended operating conditions. A control
signal at 1,550 nanometers—the standard wavelength for telecommunications fiber
optics—triggered the switching event. A data signal at 1,600 nanometers passed through
the switching structure. The switching behavior was exactly as theory predicted.

This is not a specification claimed by an interested party. It is an independent
measurement by a respected research institution with no financial stake in the outcome.
The physics works. What remains is engineering and deployment.

lll. The Convergent Architecture
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Revolutionary capabilities rarely emerge from single innovations. They
emerge when multiple advances combine to create possibilities that none could achieve
alone. The integrated circuit required advances in physics, lithography, and
manufacturing. The internet required packet switching, fiber optics, and protocols. True
Photonic represents such a convergence—three distinct innovations that enable and
amplify each other.

Element One: The Poovey Stack

The Poovey Stack implements computation in light through light-actuated light-
switches (LALS)—optical elements that control the passage of light using light itself,
without conversion to electrical signals. The switching mechanism exploits the optical
properties of engineered two-dimensional materials, achieving the 150-200
femtosecond response times validated at Technion.

The complete Boolean logic family—AND, OR, NOT, XOR, NAND, NOR, XNOR—
has been implemented in optical form. This enables general-purpose computation, not
merely specialized signal processing. The architecture maintains compatibility with Von
Neumann computing models, allowing photonic systems to run existing software
paradigms while delivering performance impossible in electronic implementations.

Element Two: Three-Dimensional Layer Architecture

Electronic chips are fundamentally two-dimensional. Transistors lie in a thin layer at

the silicon surface; attempts to stack layers fail because accumulated heat destroys the

devices. Photonic computing, generating effectively zero heat, enables vertical stacking
that multiplies density without thermal penalty.

The Poovey Stack supports configurations from 5 to 150+ layers, with 45-50 layers
representing typical high-performance configurations. Vertical optical paths of 10-50
micrometers replace horizontal electronic paths of millimeters to centimeters. Fifty
layers provide 50x the functional density of a single-layer planar device in the same
footprint.

Element Three: Graphene-BN-Sapphire Substrate

Developed in partnership with Astera Energy, the substrate platform provides the
foundation that makes femtosecond switching and deep 3D stacking possible. The
substrate comprises monolayer graphene on hexagonal boron nitride on sapphire,
deposited via microwave plasma-enhanced chemical vapor deposition (MW-PECVD).
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Figure 3: Substrate Properties Comparison

Thermal conductivity (W/m-K) 2,000+

Heat dissipation vs. silicon 1x (baseline) 2.7x 13x+ faster
Graphene deposition time N/A N/A <3 minutes
Optical transparency (telecom) Opaque Opaque Transparent
Transfer step required N/A N/A No (direct growth)

Why The Three Must Work Together

Femtosecond switching alone, without the substrate, would lack the material quality for
reliable operation. The 3D architecture alone, without both the switching mechanism
and the substrate's thermal properties, would face the same heat accumulation that
defeats electronic stacking. The substrate alone would be an impressive materials
achievement without computational application.

Together, they create capabilities impossible in electronic systems
regardless of continued investment:

Real-time AI at frontier scale. The parallelism of light combined with 3D density
enables transformer attention computation at 1,000x the speed of electronic equivalents
—not through clever algorithms but through raw physics.

Physical security through optical isolation. Wavelength-division multiplexing
creates hardware-enforced data separation that electronic systems cannot provide.
Multi-tenant compute with cryptographic isolation becomes architecturally guaranteed.

Urban-deployable compute density. Without cooling infrastructure, photonic
facilities can operate in commercial buildings, urban cores, and mixed-use
developments where traditional data centers cannot exist.

The convergence creates capabilities that cannot exist in any
electronic architecture, regardless of continued optimization.
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IV. The Manufacturing Advantage

Advanced semiconductor manufacturing has concentrated in Taiwan to a degree that
creates systemic risk recognized by every major government and corporation. TSMC
produces over 90% of the world's most advanced chips. The facilities required for
leading-edge production cost $20+ billion and depend on extreme ultraviolet
lithography equipment that only one company in the world —ASML—can provide.

This concentration occurred because electronic computing at nanometer scales requires
fabrication precision that only the most advanced facilities can achieve. Each generation
demanded finer lithography, tighter process control, and more specialized equipment.
The economics drove consolidation; the physics demanded it.

Photonic computing reverses this dynamic. The Poovey Stack operates at
feature sizes compatible with mature 90-18onm process nodes—technology that is well-
understood, widely deployed, and available at fabrication facilities worldwide.

Figure 4: Manufacturing Requirements Comparison

Leading-Edge Electronic Poovey Stack Photonic

Process node 3-5nm (cutting edge) 90-180nm (mature)
Lithography required EUV (ASML monopoly) DUV (widely available)

Fab construction cost $20-30+ billion Existing fabs sufficient
Capable US facilities 2-3 (Intel, limited) 100+ facilities

Geographic concentration 90%+ Taiwan Distributed globally

Lead time for new fab 3-5 years, $20B+ Existing capacity available

The Relaxed Lithography patent (63/945,776) protects the manufacturing methods that
enable this advantage. Photonic computing does not require the cutting-edge fabrication
that concentrated semiconductor production in Asia. It can be manufactured
domestically, at scale, using existing facilities.
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Strategic Implications
The manufacturing advantage has implications beyond economics:

Supply chain security. Production can occur entirely within the United States and
allied nations. No dependence on facilities that could be disrupted by geopolitical
events.

Rapid scaling. Capacity exists today. Production can begin at existing facilities rather
than waiting years for new construction.

Cost structure. Mature process nodes have well-understood economics with high
yields and low defect rates. The learning curve has already been climbed.

Workforce availability. Engineers trained on 90-180onm processes are abundant. No
need to compete for the scarce talent that leading-edge fabrication requires.

American manufacturing capability. American supply chain
security. American jobs. The geopolitical advantage
compounds the technological advantage.

V. The Intellectual Property Position

True Photonic has filed fifteen provisional patent applications between November 2025
and January 2026, comprising over 800 claims across the complete photonic computing
landscape. The portfolio is structured in four strategic layers, ensuring that any
participant in photonic computing—regardless of which application they target or which
market they enter—must engage with True Photonic intellectual property.
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Foundation Layer: The Physics

These patents protect the fundamental innovations that make photonic computing
possible. Any entity building photonic systems requires access to these technologies.

Poovey Stack 63/941,799 Core switching material compositions and architecture. The
foundation upon which all photonic computing capability rests.
Substrate 63/945,251 Graphene-BN-sapphire fabrication via MW-PECVD.

Developed in partnership with Astera Energy.

Relaxed Lithography 63/945,776 Manufacturing methods enabling production at mature
90-180nm nodes. 100+ US fabs capable.

Infrastructure Layer: The Platform

These patents protect the enabling technologies that translate foundational physics into
deployable systems.

Storage-in-Light 63/945,879 Optical memory systems. Eliminates the von Neumann
bottleneck between processing and storage.

TCP/IP-L 63/945,756 All-optical protocol processing. Clean Net™ consumer
internet. P-WAN thin-client architecture.

Hash Engine 63/961,199 Photonic cryptographic computation. WDM parallel
processing. Blockchain and verification infrastructure.

Outcome-Verifiable  63/961,233 Multi-tenant platform with cryptographic SLA attestation.
Enterprise compute-as-a-service foundation.

Substrate 63/949,197 Plasma-activated bonding interface. Advanced manufacturing

Supplemental methods (with Astera Energy).
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Application Layer: The Markets

These patents protect specific high-value applications built on the platform—each
representing a distinct market opportunity with licensing, partnership, or spinout
potential.

m Application # Coverage & Market Opportunity

Al Inference 63/958,075 Photonic neural networks. 1,000x transformer attention
speedup. TAM: $200B+ Al hardware.

Transaction 63/958,062 65ns verification enabling $0.001 micropayments.
Tokenization infrastructure. TAM: $150B+ fintech.

CardioLT 63/946,069 Wearable cardiac monitoring. 14+ day battery, real-time Al.
510(k) pathway. TAM: $8B+ wearables.

PulseLT 63/946,554 Implantable pacemakers/ICDs. 25+ year battery, 100% MRI
safe. Class Il PMA. TAM: $52B cardiac.

EMaSS / Photonic 63/925,116 Electro-Magnetic Shape-Shifting artificial muscle with PNCA

Muscle control. Humanoid robots, prosthetics, exosuits, surgical

systems. TAM: $50B+ robotics.

Solar 63/945,821 Photonic-graphene photovoltaics. Hot carrier extraction,
enhanced efficiency. TAM: $200B+ solar.

The Layered Defense

The portfolio architecture creates layered protection. Any competitor attempting to
enter photonic computing faces multiple barriers:

To build photonic processors: They must license the Poovey Stack foundation.

To manufacture at scale: They must license the substrate and lithography patents.
To deploy in networks: They must license TCP/IP-L and Storage-in-Light.

To serve enterprise customers: They must license the Outcome-Verifiable platform.
To address specific markets: They must license the relevant application patents.

Each layer reinforces the others. The portfolio does not protect a product—it
protects an industry.
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Figure 5: Patent Portfolio Summary [In addition to core Switch & Gate Patents]

Foundation ~300 Physics &
Manufacturing
Infrastructure 5 ~350 Platform &
Deployment
Application 7 ~200 Market Verticals
TOTAL 15 Patents 800+ Claims Complete
Landscape

VI. Sector-by-Sector Opportunity Analysis

Each patent in the application layer addresses a specific market with distinct
characteristics, competitive dynamics, and paths to value creation. The following
analysis examines the opportunity in each sector and the mechanisms through which
True Photonic can capture value.

Artificial Intelligence Infrastructure

The AI hardware market exceeds $200 billion annually and is growing at 30%+
compound rates. The market is dominated by NVIDIA, which holds approximately 80%
market share in training accelerators. The constraint on Al development is no longer
algorithmic—it is computational. Models that researchers want to train cannot be
trained because sufficient compute cannot be accessed at any price.

The photonic advantage: Al workloads are fundamentally matrix operations—
multiply-accumulate operations across millions of parameters. These operations map
naturally to optical implementations where parallelism is a physical property rather
than an architectural achievement. Photonic Al inference achieves 1,000x speedup on
transformer attention mechanisms not through clever optimization but through raw
physics.

Value capture mechanisms: Licensing to NVIDIA, AMD, Intel, or hyperscalers.
Partnership for co-developed accelerators. Direct inference-as-a-service through True
Photonic infrastructure. Potential acquisition interest from compute-constrained
majors.
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Financial Services & Tokenization

Global fintech infrastructure represents a $150+ billion annual market spanning
payment processing, trading systems, and emerging tokenization infrastructure. Current
electronic systems impose transaction costs of $0.02-$0.30 regardless of transaction
value, making micropayments economically nonviable. Settlement times measured in
seconds to days create friction and counterparty risk.

The photonic advantage: Transaction verification in 65 nanoseconds versus 50-500
microseconds electronic. Energy cost per verification drops below the threshold that
makes sub-penny transactions viable. BlackRock sees tokenization as the
transformation of finance—but the infrastructure to deliver that promise does not exist
in electronic form.

Value capture mechanisms: LightLedger division for tokenization infrastructure.
Licensing to Visa, Mastercard, Ripple, and major exchanges. Partnership with
Bloomberg for Photonic Command Terminal development. Per-transaction revenue
from micropayment infrastructure.

Medical Devices — Cardiac

The global cardiac device market exceeds $52 billion annually, dominated by Medtronic,
Abbott, and Boston Scientific. Current devices face fundamental constraints: battery life
of 5-10 years requiring repeated replacement surgeries, heat generation limiting
computational sophistication, and electromagnetic interference preventing MRI
compatibility.

The photonic advantage: Zero heat generation enables continuous Al processing for
arrhythmia detection, reducing inappropriate shocks by 90%+. Optical systems are
inherently MRI-safe. Power efficiency extends battery life to 25+ years—potentially
eliminating replacement surgery entirely for many patients.

Value capture mechanisms: CardioLT spinout (wearables, 510(k) pathway, $3.5M
seed). PulseLT spinout (implantables, PMA pathway, $5M seed). Strategic acquisition
targets for Medtronic, Abbott, or Boston Scientific seeking platform transformation.
Licensing for specific applications.

Robotics, Prosthetics, and Autonomous Systems

The global robotics market exceeds $50 billion annually across industrial, surgical,
prosthetic, and consumer applications. Current actuator technologies—hydraulics,
pneumatics, electric motors, shape-memory alloys—suffer fundamental limitations:
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slow response times, poor power density, mechanical complexity, and inability to
replicate biological muscle behavior.

The EMaSS (Electro-Magnetic Shape-Shifting) artificial muscle patent represents
a complete next-generation actuation platform. The system comprises hybrid actuator
cells using electromagnetic segments with hinge connections, enabling contraction,
extension, twisting, and multi-axis deformation through polarity-controlled magnetic
attraction and repulsion. Integrated sensor lattices provide real-time proprioceptive
feedback.

The photonic advantage: The Photonic Neuromuscular Control Architecture (PNCA)
provides hierarchical feedback with sub-millisecond reflex response, tremor
suppression, and predictive coordinated motion. Unlike electronic controllers that
introduce latency between sensing and response, photonic control enables actuators to
respond at speeds approaching biological neural systems—critical for prosthetics that
feel natural and surgical instruments with tissue-protective reflexes.

Key applications: Humanoid robots with human-like movement fluidity. Prosthetic
limbs responding to neural signals without perceptible delay. Full-body exosuits for
rehabilitation, strength augmentation, and hazardous environments. Surgical
manipulators with sub-millimeter precision. Industrial actuators operating as thin-
clients connected via P-WAN.

Value capture mechanisms: Licensing to Boston Dynamics, Intuitive Surgical, Tesla
(Optimus), prosthetics manufacturers. Spinout for medical and defense applications.
Integration into autonomous vehicle control. Defense partnerships for next-generation
exoskeletons.

Data Center Infrastructure

Global data center infrastructure represents a $350+ billion annual market growing at
15%+ annually. The sector faces existential challenges: power consumption that strains
grids, water consumption incompatible with drought conditions, community opposition
that has blocked $98+ billion in projects, and urban deployment constraints that
increase latency.

Consider IREN Limited (NASDAQ: IREN), currently valued at approximately
$14-20 billion. IREN has secured a $9.7 billion contract with Microsoft to deploy
200MW of Al cloud infrastructure through 2026, targeting $3.4 billion in annualized
run-rate revenue. Their model: acquire land, secure grid connections, build liquid-
cooled data centers, deploy NVIDIA GPUs. They are scaling from 23,000 to 140,000
GPUs. Wall Street rates them a 'Strong Buy' with price targets reaching $136.
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IREN represents the state of the art in electronic data center infrastructure. They
execute well. They have secured power. They have major contracts. And they face every
constraint that electronic computing imposes:

IREN requires 200MW to serve Microsoft's contract. A True Photonic Clean
Compute Center delivering equivalent computational output would require 10-20MW.
IREN's facilities must locate in remote areas with available power; Clean Compute
Centers can operate in Manhattan, London, or Singapore—where the customers are.

The Market Recalibration

When the first Clean Compute Center comes online—targeted for 12-15 months from
Jan 2026—the market will face a binary realization: electronic data center infrastructure
is approaching obsolescence. The same way fiber optics didn't improve copper telephone
networks but replaced them. The same way digital photography didn't improve film but
eliminated it.

IREN's $9.7 billion Microsoft contract assumes electronic computing remains the only
option. It assumes NVIDIA GPUs are the compute platform for Al It assumes liquid
cooling and remote locations are acceptable constraints. Every assumption becomes
questionable when photonic alternatives exist.

This is not a prediction that IREN will fail. IREN executes well within the constraints of
electronic computing. But those constraints are about to become optional. Companies
locked into multi-year electronic infrastructure commitments will watch competitors
deploy photonic systems that deliver 10x the compute at 10% of the power in locations
10x closer to customers.

Value capture mechanisms: True Photonic has SkyLight Holdings division for
direct deployment and operation. Licensing of Clean Compute Center designs and
technology. Partnership with hyperscalers seeking escape from power constraints before
competitors. Real estate partnerships converting stranded assets. First-mover
positioning before the market fully prices photonic disruption.

Telecommunications Infrastructure: The Coordination Layer

Global telecommunications infrastructure exceeds $400 billion annually. The internet
runs on protocols designed in the 1970s—TCP/IP implemented in electronic routers and
switches. Every packet is processed electronically regardless of how it travels between
nodes. Fiber optics solved the transport problem; the processing bottleneck remained.
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Current telecommunications infrastructure requires massive central facilities. A typical
carrier hotel consumes megawatts of power, requires dedicated cooling, and represents
a single point of failure and latency. The "last mile" problem persists because electronic
processing cannot be economically distributed.

But telecommunications is no longer just about human communication. The next
decade will see millions of autonomous systems—drones, vehicles, robots, aircraft—
requiring real-time coordination at scales electronic infrastructure cannot support. This is
not a market True Photonic will participate in. It is a market True Photonic will enable.

The Autonomy Bottleneck

The race to build autonomous systems is well underway. Amazon, Google, and dozens
of startups are building delivery drones. Tesla, Waymo, and every major automaker are
building autonomous vehicles. Boston Dynamics, Figure, and others are building
humanoid robots. Joby, Archer, and Lilium are building air taxis.

What none of them are building is the infrastructure to coordinate these systems
at scale.

Consider the problem: 10,000 drones operating simultaneously in a metropolitan area.
Each drone must know the position, velocity, and intent of every nearby drone. Each
must react to changes in milliseconds. Current electronic systems introduce 50-100
milliseconds of latency per network round trip. At 60 mph, a drone travels 3-5 feet during
that latency window. At scale, electronic coordination doesn't produce traffic
management—it produces collisions.

The same physics applies to autonomous vehicles, to vehicle-to-vehicle (V2V) and
vehicle-to-infrastructure (V21) communications, to industrial robots sharing workspace,
to any system where multiple autonomous agents must coordinate in real-time.

Electronic systems cannot solve this problem. The latency is not a software
limitation or an engineering challenge. It is a physical property of electrons moving
through semiconductors. No amount of optimization or investment changes the physics.

Photonic systems operate at femtosecond timescales—millions of times faster. The
coordination bottleneck disappears.
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The TCP/IP-L Architecture

True Photonic's TCP/IP-L (L=Light) patent (63/945,756) enables complete protocol
processing in the optical domain. No electronic conversion. Packets processed at the
speed of light. This changes not just the speed of networking but the physical
architecture of networks themselves.

The photonic network interface card (P-NIC) is small, low-power, and generates no
heat. This enables deployment in locations impossible for electronic networking
equipment:

The Distributed Photonic Network

Photonic repeaters deployed on billboards, utility poles, building rooftops, and street-
level infrastructure create a mesh network with fundamentally different characteristics
than current telecommunications:

Latency collapses. Instead of routing through distant central offices, traffic processes
at the nearest node—potentially meters away rather than miles. Sub-millisecond round-
trips become standard rather than exceptional.

Redundancy multiplies. Thousands of processing nodes replace dozens of central
facilities. No single point of failure. Networks that route around damage automatically.

Capacity scales horizontally. Adding capacity means adding nodes, not upgrading
central facilities. Deployment follows demand organically.

The P-WAN Vision

Photonic Wide Area Networks (P-WAN) enable thin-client computing at scale. When
round-trip latency to a Clean Compute Center drops below human perception
thresholds, the location of computation becomes irrelevant to the user experience. A
smartphone becomes a display for unlimited photonic compute. A laptop needs no local
processor for Al workloads. Edge computing and cloud computing merge.
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The Platform Position
This is the strategic insight that changes everything:

True Photonic does not need to manufacture a single drone, autonomous vehicle, or
robot. We build the nervous system that coordinates them all—the infrastructure
layer that makes fleet-scale autonomy possible.

Every aircraft, every vehicle, every robot operating in coordinated real-time becomes a
customer of photonic infrastructure. The value accrues not to the hardware
manufacturers competing on margins, but to the platform that makes their products
functional at scale.

The drone manufacturers can compete. The vehicle OEMs can compete. The robotics
companies can compete. They are building endpoints. We are building the network
that connects them.

This is not a supplier relationship. This is infrastructure monopoly.

Consider the analogy: airlines compete fiercely on routes, service, and price. They do
not compete on air traffic control. Air traffic control is infrastructure—provided once,
used by all, essential to the system functioning. The entity that controls air traffic control
does not need to operate a single aircraft to capture value from every flight.

Photonic coordination infrastructure is air traffic control for the autonomous age.
Not for aircraft alone—for everything that moves autonomously. Drones. Vehicles.

Robots. Delivery systems. Agricultural equipment. Mining operations. Warehouse
automation. Surgical systems.

The total addressable market is not telecommunications. It is every autonomous
system that will ever operate at scale.

We don't build the drones. We build the brain that flies them all.
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Aviation and Transportation Implications

The same infrastructure that transforms telecommunications transforms aviation and
autonomous systems:

Air traffic management. Current radar and ADS-B systems operate on electronic
processing with inherent latency. Photonic sensor networks with femtosecond
processing enable real-time tracking of every aircraft in a region simultaneously.
Collision avoidance systems that react faster than pilots can perceive.

Urban air mobility. The coming wave of electric vertical takeoff and landing (eVTOL)
aircraft—air taxis—requires communications and navigation infrastructure that current
systems cannot provide. Thousands of aircraft operating in urban airspace need
microsecond coordination. Photonic mesh networks deployed on buildings and
infrastructure provide the backbone. The FAA will not build this infrastructure. They will
certify it. The question is who provides it.

Autonomous vehicles. Self-driving cars currently carry massive onboard compute
because they cannot rely on network latency. P-WAN connected vehicles offload
perception and decision-making to Clean Compute Centers, reducing vehicle cost and
complexity while improving capability. The vehicle becomes a sensor platform; the
intelligence lives in the network. A vehicle can see around corners—through the sensors
of vehicles already there. Coordination becomes authoritative—vehicles execute
synchronized maneuvers that independent operation cannot achieve.

Drone operations. Beyond visual line of sight (BVLOS) drone operations require
reliable, low-latency command and control. Photonic mesh networks enable drone
operations at scale—delivery, inspection, surveillance, emergency response—with
reliability electronic networks cannot match.

The Clean Net Consumer Service

TCP/IP-L also enables Clean Net—a consumer internet service with capabilities
impossible in electronic infrastructure:

Line-rate content filtering. Ad blocking, tracker removal, malware protection
processed at network speed with zero latency penalty. Not software running on your
device—hardware-enforced at the network level.
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Parental controls that actually work. Content filtering that cannot be bypassed by
savvy teenagers because it operates below the application layer.

Privacy by architecture. Wavelength-division multiplexing creates hardware-isolated
channels. Your traffic physically cannot mix with other users' traffic.

Service tiers from Clean Basic ($7.99/month) through Clean Enterprise ($99/user/
month) create recurring revenue while demonstrating photonic networking capabilities
and building network footprint.

Market Recalibration

The telecommunications industry has consolidated around the assumption that network
infrastructure requires massive capital expenditure in central facilities. Verizon, AT&T,
and T-Mobile collectively spend $50+ billion annually on network infrastructure—
primarily electronic switching and routing equipment that photonic systems obsolete.

The carriers face a choice: partner with True Photonic to deploy next-generation
infrastructure, or watch as distributed photonic networks render their centralized
architectures uncompetitive. The first carrier to deploy P-WAN infrastructure gains
advantages in latency and coverage that competitors cannot match through incremental
electronic improvement.

Value Capture
The telecommunications and coordination opportunity operates on multiple levels:

Infrastructure deployment. Partnerships with billboard operators, utilities,
municipalities, and real estate owners to deploy photonic mesh networks. Revenue
sharing or lease arrangements for node placement.

Coordination services. Per-transaction or subscription fees for autonomous system
coordination. Every drone flight, every autonomous vehicle trip, every robotic operation
pays for coordination.

Equipment licensing. Licensing TCP/IP-L to Cisco, Juniper, Nokia, Ericsson for
network equipment manufacturing.

Carrier partnerships. Joint ventures with Verizon, AT&T, T-Mobile to deploy P-WAN
infrastructure alongside existing cellular networks.

Consumer services. Clean Net subscriptions for privacy, security, and content filtering.
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Government contracts. FAA, DOT, NASA, international aviation and transportation
authorities for certified coordination infrastructure.

The traditional telecommunications market is $400 billion annually. The autonomous
coordination market does not yet exist—because the enabling technology did not exist.
We are not entering a market. We are creating one.

Gaming and Interactive Media: The End of Latency

The global gaming and interactive media market exceeds $250 billion annually. Real-
time rendering, physics simulation, and network latency define competitive advantage.
The industry has spent decades working around a fundamental constraint: computation
must happen close to the player, because networks are too slow.

This constraint has shaped every business model in gaming. Consoles exist because
latency to the cloud is unacceptable. Gaming PCs exist because latency to the cloud is
unacceptable. The $50 billion players spend annually on gaming hardware exists
because latency to the cloud is unacceptable.

Cloud gaming promises to change this. Google Stadia tried. Amazon Luna tried. NVIDIA
GeForce Now and Xbox Cloud Gaming continue trying. The promise: any screen
becomes a gaming device, computation happens in the cloud, hardware upgrade cycles
end.

The reality: latency kills the experience. The best cloud gaming services add 30-50
milliseconds of network latency on top of rendering time. For casual games, acceptable.
For competitive games, unplayable. For VR/AR, nauseating—Tliterally. The human
vestibular system detects motion-to-photon delays above 20 milliseconds, causing
simulator sickness.

Electronic networks cannot solve this problem. The latency is physics, not
engineering.
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P-WAN Changes Everything

Photonic Wide Area Networks with sub-millisecond round-trips to Clean Compute
Centers don't improve cloud gaming. They make local hardware obsolete.

When network latency drops below perception thresholds:

Any screen becomes a gaming supercomputer. A $200 tablet delivers
experiences that currently require a $3,000 PC. The display is local; the computation is
photonic.

Hardware upgrade cycles end. Players never buy another graphics card. Clean
Compute Centers upgrade continuously. Every player always has access to the best
available hardware—because the hardware isn't in their home.

Game design constraints dissolve. Developers currently optimize for minimum
spec hardware. When every player accesses photonic compute, games can assume
unlimited computational resources. Physics simulation with full fidelity rather than
approximation. Al opponents that actually think. Worlds that persist and evolve
whether players are present or not.

VR/AR becomes viable at scale. The 20-millisecond motion-to-photon threshold
that causes simulator sickness requires computation closer to the eye than current
networks allow. P-WAN latencies make wireless, untethered VR/AR with full-fidelity
rendering possible. The $500 billion metaverse that everyone predicted and nobody
delivered becomes architecturally achievable.

The TrueGil (Gaming-in-Light) Gaming Division

True Photonic's gaming subsidiary, TrueGil, targets this opportunity through multiple
channels:

Flagship gaming facilities. Destination gaming centers demonstrating photonic
capability—starting with a private member club and airport deployments. Captive
audiences, premium pricing, showcase for the technology. Players experience what
gaming becomes when latency disappears.
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Cloud gaming infrastructure. Licensing photonic compute to existing cloud gaming
providers. NVIDIA, Microsoft, Sony, and Amazon have all bet on cloud gaming. They've
all hit the latency wall. We sell them the solution.

Esports transformation. Competitive gaming currently requires LAN environments
to eliminate network latency. P-WAN enables truly distributed competition—players
competing from anywhere with LAN-equivalent latency. Esports venues become
unnecessary. Tournaments become global by default.

Game engine integration. Partnerships with Unity, Unreal, and other engine
providers to optimize for photonic compute architecture. Developers build once; the
engine handles distribution between local display and remote photonic compute.

Interactive Media Beyond Gaming
The same infrastructure that transforms gaming transforms all interactive media:

Live entertainment. Concerts, sports, and events with real-time interactive elements
across distributed audiences. Not watching together—participating together, with
synchronized experience regardless of physical location.

Interactive film and television. Narratives that respond to viewer choices in real-
time, with cinematic rendering quality. The branching complexity that streaming
services have attempted becomes computationally viable.

Social presence. Virtual environments where participants interact with sub-
perceptual latency. The uncanny valley of current social VR—where network delays
make interaction feel wrong—disappears.

Professional creative tools. Real-time collaboration on 3D rendering, video editing,
and creative production. Adobe, Autodesk, and other creative software providers can
assume unlimited remote compute.

The Platform Play
As with autonomous systems, the strategic position is infrastructure, not content:

True Photonic does not need to publish a single game. We provide the infrastructure
that makes next-generation gaming possible.
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Game publishers compete. Platform holders compete. Hardware manufacturers
compete. They all need photonic infrastructure to deliver experiences that current
technology cannot support.

The gaming industry spent $50 billion on hardware in 2024. That spending exists
because networks are too slow. When networks are fast enough, that $50 billion doesn't
disappear—it redirects. Some to content. Some to platform fees. And a significant
portion to the infrastructure provider that made the transition possible.

Value Capture

TrueGil flagship facilities. Direct revenue from premium gaming experiences. Proof
of concept for broader deployment.

Infrastructure licensing. Per-compute-hour fees to cloud gaming providers.
Revenue scales with usage across all platforms.

P-WAN gaming subscriptions. Consumer subscriptions for low-latency gaming
access. Premium tier for competitive players requiring minimum latency.

Esports partnerships. Infrastructure provision for major esports leagues and
tournaments. Sanctioned events require certified photonic infrastructure.

Engine and developer tools. Licensing fees for photonic-optimized development
tools and runtime libraries.

The gaming market is $250 billion annually and constrained by hardware economics
that assume slow networks. Remove the constraint, and the market restructures around
infrastructure providers who enabled the transition.

We don't have to build the games. We own the network that makes every screen
a gaming supercomputer.

VII. Value Creation Architecture

True Photonic's structure enables multiple simultaneous paths to value creation, each
reinforcing the others. The platform nature of the technology means that success in any
vertical accelerates opportunity in all others.
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Licensing Revenue
The IP portfolio enables licensing at multiple levels simultaneously:

Foundation licensing: Any entity building photonic computing systems requires
Poovey Stack and substrate access. This creates baseline licensing revenue regardless of
application.

Infrastructure licensing: Platform providers—whether building networks, data
centers, or cloud services—require TCP/IP-L, Storage-in-Light, and related
technologies.

Application licensing: Market participants in specific verticals require the relevant
application patents. A cardiac device company needs CardioLT/PulseLT. A robotics
company needs Photonic Muscle.

Licensing structures can include upfront payments, per-unit royalties, revenue sharing,
or combinations. The layered portfolio ensures recurring revenue as licensees expand
across layers.

Current Spinout Entities in Development

Each application patent supports a potential spinout entity with focused market
development:

CardioLT Wearable cardiac 510(k) regulatory $3.5M seed
monitoring

PulseLT Implantable cardiac Class Ill PMA $5M seed
devices

TrueGil Gaming and interactive Consumer market Strategic RM, $5M seed
media

LightLedger Tokenization infrastructure DeFi/fintech Strategic Partnership

Each spinout can raise sector-specific capital, recruit domain-expert teams, and pursue
independent valuations while True Photonic retains significant equity and ongoing
licensing relationships.
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Strategic Partnerships

Major players in each sector face a choice: license the technology, partner for co-
development, or watch competitors gain insurmountable advantages. Active partnership
discussions include:

Financial services: Bloomberg for Photonic Command Terminal co-development.
Medical devices: Major cardiac device manufacturers evaluating platform licensing.
Infrastructure: Hyperscalers seeking escape from power constraints.

Gaming: Flagship member club and airport gaming facility deployment.

Direct Deployment

True Photonic can deploy its own infrastructure through SkyLight Holdings and similar
vehicles. Direct deployment generates operating revenue while demonstrating
capabilities that drive licensing and partnership value. Each operational facility becomes
proof of concept for subsequent capital formation.

VIIIl. Total Addressable Markets

The photonic computing platform does not address a single market. It addresses every market
constrained by the limitations of electronic computing—and creates new markets that electronic
systems cannot serve at all.

Figure 6: Addressable Markets Summary

Annual

Market TAM CAGR 1IP Coverage Entry Mode
Data Center Infrastructure $350B+ 15%  Full stack Deploy + License
Al Computing Hardware $200B+ 30% Al Inference License + Partner
Telecommunications $400B+ 8% TCP/IP-L License + Deploy
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TCP/IP-L + Full

Autonomous Coordination New market N/A . Platform monopoly
Defense & Aerospace $150B+ 5% FPPA + Full stack Contract + License
Gaming & Interactive $250B+ 10% g-()\ZlApfte-l- Isr;fir;lsflrtucture +
g?srgli:feiiﬁware $50B+ — P-WAN Redirection
Financial Services $150B+ 12%  Transaction Division + Partner
Cardiac Devices $52B+ 6% CardioLT/PulseLT Spinout

Robotics & Prosthetics $50B+ 15%  EMaSS/PNCA License + Spinout
Solar/Energy $200B+ 20% Solar patent License

Combined Established Markets: $1.85+ Trillion annually

But this table understates the opportunity. Several markets in the table do not yet exist in their
photonic-enabled form:

Autonomous coordination is not a $400 billion telecommunications market. It is the
infrastructure layer for every drone, autonomous vehicle, robot, and coordinated machine that
will operate at scale. The endpoints represent trillions in economic activity. The coordination
layer collects rent from all of it.

Gaming hardware displacement is not incremental gaming revenue. It is the redirection of $50
billion annually in consumer hardware spending —spending that exists only because networks
are too slow. When P-WAN eliminates the latency constraint, that capital flows to infrastructure
and content instead of GPUs and consoles.

Defense capabilities at femtosecond timescales are not improvements to existing systems. They
are categorical advantages that determine strategic outcomes. Nations will pay whatever is
required for capabilities that adversaries cannot match.

True Photonic is not building a product for a market. True Photonic is building the platform
that replaces the infrastructure underlying multiple trillion-dollar markets while creating new
markets that could not exist before.

The downstream value —measured across all domains that photonic computing enables —
reaches into the tens of trillions.
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IX. Strategic Defense Applications

The physics of photonic computing has implications for national security that transcend
commercial considerations. The speed advantage is not incremental—it is
categorical. And in defense applications, categorical advantages determine outcomes.

The Hypersonic Problem

Modern defense systems face threats that move faster than electronic systems can track.
A hypersonic missile traveling at Mach 5 covers 1.7 kilometers every second. Current
defense systems process sensor data, calculate intercept solutions, and command
responses using electronic processors operating at nanosecond to microsecond
timescales.

Consider what happens in those processing intervals:

Missile Travel Distance Tracking Implication

1 microsecond (electronic) 1.7 millimeters Acceptable for subsonic targets
100 nanoseconds (fast electronic) 0.17 millimeters Marginal for supersonic
1 nanosecond (cutting-edge) 1.7 micrometers Challenged by hypersonic
é(t)o flf)mtoseconds (Poovey 0.34 nanometers Sub-atomic precision
ac

At 200 femtoseconds, a hypersonic missile moves less than the width of a single atom.
The tracking system is no longer chasing where the target was—it knows where the
target is. This is not an improvement to existing capability. It is a fundamentally
different relationship between sensor and threat.

Field-Programmable Photonic Arrays

True Photonic is developing field-programmable photonic arrays (FPPAs) for defense
applications. Unlike fixed-function ASICs that must be redesigned for each threat
profile, FPPAs can be reconfigured in the field to address emerging threats—while
maintaining femtosecond response times that electronic FPGAs cannot approach.
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The FPPA architecture enables:

Adaptive threat response. Reconfigure processing pipelines in real-time as threat
characteristics change. No hardware swap required.

Multi-domain sensor fusion. Process radar, infrared, optical, and signals
intelligence simultaneously with wavelength-division multiplexing—each sensor stream
on its own optical channel, fused at photonic speeds.

Swarm coordination. Distributed photonic processing across networked platforms
with latencies measured in nanoseconds rather than milliseconds. Coordinated response
faster than adversary decision cycles.

Strategic Implications

The nation that fields photonic defense systems first gains advantages that cannot be
overcome through incremental improvement to electronic systems. A 5,000x speed
advantage is not a gap that can be closed with better engineering—it requires the same
fundamental technology transition.

Defensive systems become viable against hypersonic threats. Current missile
defense struggles with hypersonic glide vehicles because electronic processing cannot
keep pace with evasive maneuvers. Photonic tracking and fire control restore the
defender's advantage.

Electronic warfare shifts fundamentally. Jamming and spoofing techniques
designed against electronic processors fail against systems that process signals faster
than interference can be generated.

Autonomous systems achieve new capability thresholds. EMaSS actuators with
PNCA control enable robotic systems—ground, air, sea—with response times
approaching biological reflexes. Combined with photonic sensor processing,
autonomous platforms can operate in contested environments where communication
with human operators is denied.

This technology must be built.
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X. Cognition as Export: The Sovereign Stack

Photonic computing enables a strategic model with profound geopolitical implications:
computational infrastructure remains sovereign while computational outputs export
globally.

The physical infrastructure—Clean Compute Centers running Poovey Stack
processors—stays in the United States and approved partner nations. The computational
results—AlI inferences, transaction verifications, data processing—export to customers
worldwide. The intellectual property, the manufacturing capability, and the operational
control remain domestic. The value creation extends globally.

This architecture has historical precedent. The United States does not export nuclear
reactors to adversaries; it exports electricity across borders where appropriate. It does
not export semiconductor fabrication capability indiscriminately; it exports the chips
those fabs produce. Photonic computing enables similar strategic positioning for the
computational era.

Strategic Implications

Allies gain access to capability without gaining capability itself. Partner nations can
access photonic compute services without acquiring the ability to manufacture
competing systems. Cooperation strengthens the ecosystem without diffusing strategic
advantage.

Adversaries face structural disadvantage. Nations unable to access True Photonic
technology cannot simply invest their way to parity. The physics requires the specific
material compositions that the patents protect.

Economic leverage compounds. As photonic computing becomes infrastructure for
Al, finance, and communications, nations dependent on that infrastructure have natural
alignment with nations controlling it.

The nation that controls photonic computing infrastructure
controls the foundational layer of the Al era.
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XIl. The Team

True Photonic's leadership combines the scientific breakthrough, engineering expertise,
and commercial experience necessary to translate laboratory physics into market reality.

Dr. Gary Poovey — Inventor. The physicist whose material compositions make
femtosecond switching possible. The Poovey Stack bears his name because without his
fundamental discovery, none of this exists. His theoretical work predicted switching
speeds that subsequent validation at Technion confirmed.

Del Wolverton — CTO. Founder of Space Microwave. Fiber optic switching pioneer.
27-year partner across multiple technology ventures. The engineering leadership that
translates physics into manufacturable products. His background spans the gap between
laboratory demonstration and commercial deployment.

Derek W. Bailey — CEQO, Founder. Four decades building ventures across
hospitality, real estate, insurance, staffing, and technology. Systems architecture and
manufacturing economics perspective. Track record of building 'impossible' systems
including CopperSnake (video over copper), Popa Media (digital billboards with free
VoIP), the Counterpoise engine, and Derek Automotive Technologies.

Robert Switzer — Astera Energy Partnership. Substrate technology partner. The
graphene-BN-sapphire platform that provides the foundation for Poovey Stack
manufacturing emerges from this strategic relationship. Robert’s background is also in
investment banking.

The team has built companies, filed patents, commercialized technologies, and
navigated the gap between laboratory demonstration and market deployment.

XIl. Conclusion

Computing as we have known it for sixty years has reached its physical limits. Electronic
transistors cannot shrink further, run faster, or pack more densely without violating the
laws of physics. The architecture that powered the digital revolution cannot power the
Al revolution.
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True Photonic has developed the replacement.

The Poovey Stack achieves optical switching at 150-200 femtoseconds—5,000 to
100,000 times faster than electronic transistors—validated independently at Technion
Israel Institute of Technology. The three-dimensional architecture enabled by zero heat
generation multiplies density 50x over planar designs. The graphene-BN-sapphire
substrate provides thermal properties that make deep stacking possible. The relaxed
lithography approach enables manufacturing at 100+ existing US facilities.

The intellectual property position—Multiple, Core switch and optical gate patents ,
plus 15 provisional patents with 800+ claims filed between November 2025 and
January 2026—protects the complete landscape. Foundation patents covering the
physics. Infrastructure patents covering the platform. Application patents covering the
markets. Any entity seeking to participate in photonic computing must engage with True
Photonic intellectual property.

The addressable markets span data centers, AI hardware, telecommunications,
financial services, medical devices, robotics, gaming, and energy—combined annual
value exceeding $1.6 trillion. Each patent supports licensing revenue, partnership
opportunity, or spinout potential. Each success in one vertical accelerates opportunity in
all others.

The manufacturing advantage reverses the concentration that created geopolitical
vulnerability in electronic semiconductors. Domestic production. Secure supply chains.
American jobs. Strategic independence.
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The team combines the inventor of the underlying physics, the engineering expertise to
translate physics into products, and the commercial experience to bring products to
market.

The electron era is ending.
The photon era begins.

True Photonic holds the patents. (We’re filing more
everyday)

TRUE PHOTONIC, INC.
Derek W. Bailey, CEO |202-253-0043

dbailey@truephotonic.com
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