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Preface

Dynamic Predictive Engineering (DPE) commisioned I/ONX High Performance Compute (I/ONX) to de-
velop a strategic plan for the National Initiative for Quantum Innovation Ecosystems (NIQIE). [/ONX is an
advanced deep-tech research team that develops supercomputing orchestration solutions. The team special-
izes in bringing advanced chips together for Artificial Intellegence and other High Performance Computing
applications and is uniquely positioned to bring classical computing architectures together with quantum
computing chips.

This document is a companion to the NIQIE Strategic Plan. It is intended to provide a high-level overview of
the NIQIE and its strategic direction. This document is not intended to be a comprehensive plan, but rather
an overview to the more detailed NIQIE Strategic Plan document. For more information about [/ONX,
please visit their website at https://ionxhpc. com.


https://ionxhpc.com

Purpose and Vision

The NIQIE is the central vehicle for U.S. leadership in Quantum Al Superintelligence, with an aggressive,
capability-driven roadmap that culminates in a globally integrated, fault-tolerant Quantum Al system. The
initiative is driven by national security, economic leadership, and technological sovereignty imperatives.
Key annual milestones (Table 1.1) cover full-stack integration across hardware, software, networking, ap-
plications, and validation domains.

The plan acknowledges the global investment surge (>$10B in public commitments, $2B in 2024 private
capital) and recognizes Quantum Error Correction (QEC) as the field’s most pressing challenge. The focus
shifts from “quantum supremacy” to quantum utility, emphasizing practical impact on real-world problems
and hardware reliability over raw qubit counts.

NIQIE adopts the RAMT Framework, inspired by DARPA and Skunk Works. It consists of small, au-
tonomous, mission-focused micro-teams with sovereign resources and milestone-based accountability. Ini-
tial focus includes three parallel task forces targeting superconducting QEC, trapped-ion scaling, and hybrid
compiler-Al integration.

Why Quantum, Why Now?

Quantum computing represents a major leap beyond traditional computing. It can solve problems that are
practically impossible with today’s technology—Iike designing complex new drugs, simulating materials
for clean energy, or securing communications against even the most powerful hackers.

The timing is urgent. Investment in quantum is accelerating globally. The U.S. must act decisively to
maintain technological and strategic leadership, as other nations, including China, Japan, and the EU, are
already mobilizing massive public and private capital.

But there’s a catch: the technology is still early-stage and error-prone. The NIQIE will address this by
integrating development across hardware, software, and applications in a unified strategy to deliver trillions
of dollars of economic value along with global military dominance.

Core Strategy: Multi-Path Development to Manage Risk

Rather than betting on a single technology, NIQIE supports parallel development across four leading quan-
tum hardware approaches:

* Superconducting qubits (used by IBM/Google): Fast but sensitive to noise.
* Trapped ions (used by IonQ): Very accurate but harder to scale.
* Photonic qubits (used by PsiQuantum): Easier to scale using light-based chips.

* Neutral atoms (used by QuEra): Promising blend of precision and scalability.

By supporting all four, the program hedges risk, promotes competition, and builds flexibility for the fu-
ture. All modalities are trending toward modular, interconnected architectures, with quantum interconnects
emerging as a strategic enabler.

The NIQIE core system will be a quantum-centric supercomputer, evolving from loosely to tightly coupled
systems and ultimately aiming for on-node QPU integration. A central orchestration engine powered by
Al will handle workflow decomposition, scheduling, and real-time coordination. A two-tier SDK model is
proposed:




* NQ-SDK (High-level, Python-based): Abstracts hardware, targeting wide developer adoption.
* Vendor-Specific Backends: For advanced, performance-tuned access.

An advanced transpilation stack bridges the two, optimizing quantum circuits for hardware constraints using
Al techniques. Two networking thrusts are prioritized:

* Track A (Near-term): Secure communication using Post-Quantum Cryptography (PQC) and Quan-
tum Key Distribution (QKD).

* Track B (Long-term): Entanglement-based distributed quantum computing, with R&D on quan-
tum repeaters and network protocols.

Key Deliverables by Year
The plan lays out annual milestones from 2028 to 2032, including:

* 2028: First working prototypes of error-corrected quantum chips, early applications in finance and
medicine.

¢ 2029-2030: Deployment of secure quantum networks, live market simulations, microgrid energy
optimization.

* 2031-2032: Integration of quantum systems into national data centers, full ecosystem launch,
international expansion.

These milestones emphasize not just hardware, but full-stack capabilities: from chips to networks to real
applications.

Strategic Applications

The NIQIE is anchored around five strategic pillars with high economic, societal, and national security
impact:

* Defense (“Golden Dome”): Quantum-enhanced logistics, sensing, and wargaming.

* Financial Markets: Portfolio optimization, derivatives pricing, and fraud detection.

* Medical Innovation: Molecular simulation, personalized medicine, and Al drug discovery.
* Energy Grid Resilience: Grid optimization, forecasting, and materials discovery.

e Critical Infrastructure & Al Security: PQC deployment, Al threat modeling, and QML-based
cyber defense.

Each application is linked to specific quantum algorithm research and includes public-private partnerships
with industry leaders (e.g., JPMorgan, NIH, DOE, DARPA).




How It Will Work

A. Research Acceleration Model

The Hub will adopt a proven innovation structure: small, agile, cross-functional teams with budgetary au-
tonomy and clear accountability. This model is adapted from DARPA, Amazon, and Skunk Works, and is
designed for fast, high-impact R&D.

B. Integration with Existing Institutions
Rather than centralizing all work, the Hub will coordinate a nationwide network of universities, companies,
and labs. Key partners include MIT, Stanford, Caltech, Google, and AWS.

Facilities will be built across multiple geographic regions for resilience and redundancy, with specialized
hubs for defense, finance, and international partnerships.

C. Secure and Resilient Infrastructure

The physical infrastructure will be purpose-built to house delicate quantum systems, requiring cryogenic
cooling and electromagnetic shielding. A key 2030 milestone is the deployment of a self-sustaining energy
microgrid to power the facility, doubling as a demonstration site for quantum-optimized grid management.

Oversight, Benchmarks, and ROI

A Verification and Benchmarking Directorate will independently evaluate all technologies and applications,
using standardized methods to ensure real performance—not hype.

Early successes will focus on defense, energy, and financial applications where even modest improvements
can yield major returns. Realistic ROI is projected in the form of:

* Enhanced national security posture
» Competitive edge in global finance and markets

* Leadership in future medical and energy industries
An independent VV&B Directorate governs performance assessment via a three-tier model:

* Component-Level (gate fidelity, coherence times),
* System-Level (Quantum Volume, circuit depth),

* Application-Level (challenge problem benchmarks for each sector).

The VV&B team also verifies software correctness using formal methods and simulation, ensuring robust
progress beyond hype.

Conclusion

The National Quantum Innovation Hub is not merely a research program—it’s a national ecosystem to shape
the next wave of technological and economic leadership. The plan mitigates technological risk through a
diversified portfolio, ensures accountability through independent validation, and unlocks real-world value
by focusing development around transformative applications.

The next five years are critical. Early investments made now will determine who controls the future of global
economics, computing, communications, and intelligence.




