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Silent Vaults. Entangled Minds. Universal Discovery. A national hybrid quantum-classical supercomputing 
initiative for America, aligned with the Quantum Executive Orders.

1. Pinnacle Quantum Vault — Environmental Isolation System

Acoustic & Vibration Isolation:  Anechoic-grade construction achieving <= -20 dB background noise. Multi-layer 
absorption combined with active vibration cancellation (piezoelectric + electromagnetic actuators) and floating sub-
floors. Each module resides in an independent, seismically decoupled pod.
Atmospheric Control:  Integrated Pinnacle Scrubbers molecular filtration delivering Class 1 (ISO 1) or better 
cleanroom conditions with near-zero particulate, chemical, and ionic contamination. Closed-loop recirculation with 
real-time molecular contaminant monitoring.
Electromagnetic & Radiation Shielding:  Multi-layer mu-metal + superconducting shielding combined with active 
EM cancellation arrays. Cosmic ray mitigation via strategic overburden and radiation-hardened designs.
Thermal Management:  Independent dilution refrigerators per pod maintaining < 20 mK for superconducting 
qubits. Photonic modules operate at room or intermediate temperature. Sub-milliKelvin stability with active 
feedback.

2. Quantum Fabric — Modular Hybrid Architecture

Qubit Modularity
Tantalum superconducting:  On 2D material substrates, targeting coherence times of milliseconds and beyond.
Photonic:  Networking and room-temperature operation.
Silicon spin & topological:  CMOS-compatible scaling and Majorana-inspired protected qubits.

Interconnects
Photonic fiber optics and free-space laser links distribute entanglement and classical control. Microwave-to-optical 
transducers enable low-loss communication between cryogenic and ambient modules. Prototype designs 
demonstrate entanglement over multi-kilometer fiber.

Scale Target
Phase 1:  4-16 high-quality modules (thousands of physical qubits).
Phase 2:  100+ modules with logical qubit error correction.

Error Mitigation & Correction
Distributed surface codes + AI-driven dynamical decoupling and real-time pulse optimization. Hybrid variational 
algorithms (VQE, QAOA) with classical feedback loops.

3. Classical-Quantum Orchestration Layer

Massive parallel classical compute:  Colossus-scale GPU/TPU clusters handle data preprocessing, parameter 
optimization, and hybrid workflow scheduling.
AI Orchestrator:  Grok-inspired reasoning engine for dynamic circuit compilation, noise-aware mapping, and 
workload partitioning.
Networking fabric:  Low-latency photonic + classical fabric for seamless hybrid execution.

4. Power, Cooling & Sustainability

Efficiency:  Targeted overall system efficiency advantage on quantum-accelerated workloads (molecular 
simulation, optimization, materials discovery).
Modularity:  Partial operation during maintenance and incremental scaling.
Closed-loop:  Cooling and energy recovery integrated with Pinnacle environmental controls.



5. Security & Compliance

Post-Quantum Cryptography (PQC):  Ready infrastructure aligned with NIST standards and Administration 
mandates.
Supply chain:  Hardened, domestic-first components where possible.
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