
Executive Summary: Project Suncatcher and CL-QRC Integration 

Project Suncatcher is Google's vision, announced by Sundar Pichai, targeting energy-independent AI 

by utilizing solar-powered satellite constellations equipped with Trillium-generation TPUs in low-

Earth orbit (LEO). The platform aims to harvest continuous solar flux (~1.4 kW/m2) to power its exo-

scale compute capabilities. 

Technological Enhancement and Resilience 

The fundamental enhancement to Project Suncatcher's space-based AI capabilities comes from the 

integration of the Conscious-Leaf Quantum Reservoir Computer (CL-QRC), which acts as a quantum-

resilient accelerator. This hybrid satellite design is crucial for operating in the harsh LEO 

environment, which experiences radiation doses ranging from 10 to 100 krad yr−1. 

The CL-QRC provides: 

• Intrinsic Fault Tolerance: Errors are managed by thermalizing in the reservoir, ensuring radiation 

hardness in LEO. 

• High Fidelity: The system maintains a high quantum fidelity of > 0.998 under LEO radiation 

conditions. 

• Cryogenic Requirements: The architecture requires a target operational temperature of 

approximately ~4 K, which is achieved using compact pulse-tube cryocoolers. 

• Nonlinear Capacity: It offloads nonlinear burdens from the classical TPUs, providing superior 

computational capacity crucial for tasks such as chaotic forecasting. 

Performance and Operational Efficiency 

The CL-QRC architecture offers dramatic performance improvements, particularly in power efficiency 

and prediction accuracy, making planetary-scale intelligence viable: 

Metric CL-QRC (512 Nodes) TPU-only (Classical) Improvement 

Power Draw 
1.8W (Operational Draw: 

1.79W) 
500W 

250× better 

efficiency 

Prediction Error 

(NMSE) 
0.001 (Mackey-Glass) 

0.020 (Mackey-

Glass) 
4× lower error 

The system has been validated for real-time critical event prediction, demonstrating 99.73% 

prediction confidence (3σ equivalent) and achieving an 18-minute tornado lead time with a 

remarkably low alert latency of 1.101ms (from Sensor to Alert). The Quantum Reservoir Core is 

scalable up to 41,472 nodes. The system also supports specialized Operational Modes, including 

Critical Cycle for real-time disaster prediction and Climate Mode for maximum accuracy. 

Deployment and Roadmap 

The long-term goal for Project Suncatcher is the deployment of an 81-satellite constellation by 2030, 

structured as a 1 km array. This full deployment will establish a distributed 40,000+ node quantum 

reservoir in low-Earth orbit. 

Key milestones outlined in the Engineering Roadmap include: 



Phase Milestone Date 

2 Radiation validation (using the CERN beamline) Q2 2026 

3 Prototype co-launch on Planet Labs bus Q1 2027 

The development of the addendum detailing this architecture was authored by Mrinmoy 

Chakraborty of the Devise Foundation. 

 


