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1. Introduction: The Quantum Leap in Sensing 

Quantum Sensing represents a revolutionary frontier in metrology, leveraging the 
principles of quantum mechanics to achieve unprecedented levels of sensitivity and 
precision. By exploiting quantum phenomena like superposition, entanglement, and 
interference, quantum sensors can measure physical quantities – such as magnetic 
fields, gravity, rotation, time, and temperature – with a resolution far exceeding 
classical limits. 

This technology promises transformative applications across numerous fields: 

• Healthcare: Ultra-sensitive diagnostics, advanced medical imaging. 
• Navigation & Timing: Highly accurate positioning systems independent of 

satellites, next-generation atomic clocks. 
• Geophysics & Environmental Monitoring: Precise underground mapping, 

subtle change detection. 
• Fundamental Science: New tools for exploring physics at its most basic 

levels. 
• Security & Defence: Advanced detection capabilities. 

As quantum sensing moves from laboratory demonstrations towards real-world 
deployment, the focus is increasingly shifting from solely perfecting the quantum 
hardware to managing the entire lifecycle of the sensor and the data it produces. 
While the potential is immense, realizing it at scale is challenged by a critical, often 
underestimated, factor: the complexity and fragmentation of the data landscape. 

2. The Data Dilemma: Fragmented Data Hindering Quantum Discovery 

Quantum sensors, by their nature, generate data streams that are both high-volume 
and incredibly sensitive. Extracting meaningful signals often requires sophisticated 
processing to distinguish subtle quantum effects from environmental noise. The data 
challenges are multifaceted: 

• Massive Data Volume & Velocity: High sampling rates needed to capture 
fleeting quantum states lead to enormous datasets. 

• Extreme Sensitivity & Noise: The data is highly susceptible to 
environmental factors (vibrations, temperature, electromagnetic interference), 
requiring copious logging of contextual and calibration data alongside the 
primary sensor output. 

• Data Heterogeneity: Data originates from diverse quantum sensing 
modalities (different atom types, solid-state defects, photonic systems) and 
experimental setups, each with unique formats and structures. 

• Complex Metadata & Provenance: Understanding quantum data requires 
detailed metadata about the experimental parameters, calibration procedures, 
sensor state, and environmental conditions at the precise moment of 
measurement. Rigorous provenance tracking is essential for validation and 
replication. 

• Fragmentation: Data is generated and stored across different labs, 
instruments, research groups, and potentially different organizations, often in 
proprietary formats with inconsistent or missing metadata. 



 
 
 

This fragmentation creates a significant bottleneck, hindering the progress of 
quantum sensing: 

• Analysis Complexity: Integrating and analyzing data from different quantum 
sensor types or experiments is time-consuming and error-prone due to format 
and metadata inconsistencies. 

• Reproducibility Crisis: Lack of standardized metadata and provenance 
makes validating and reproducing experimental results difficult. 

• Limited Collaboration: Data silos impede collaboration between research 
teams or between hardware developers and data scientists. 

• Inhibiting AI/ML: Applying advanced data science and machine learning 
techniques, crucial for denoising, calibration, and extracting insights from 
quantum data, is severely limited by fragmented and poorly standardized 
datasets. 

• Slowing Down Translation: Moving quantum sensing from the lab to 
deployable applications is delayed by the lack of robust data infrastructure for 
calibration, monitoring, and data fusion. 

The potential of quantum sensing remains partially locked away within scattered, 
incompatible data "piles," preventing the collective intelligence of the research 
community from being fully leveraged. 

3. Fijishi Aeterna: Proven Architecture for Complex & Sensitive Data 

Addressing the data fragmentation and complexity inherent in quantum sensing 
requires a robust, flexible, and intelligent data architecture. Fijishi Aeterna, while 
initially built to tackle the similarly complex, high-dimensional, and fragmented data 
landscape of biotechnology – integrating everything from vast genomic datasets to 
sensitive experimental results and clinical data – offers a proven architectural 
foundation perfectly suited for the challenges of quantum sensing data. 

Aeterna functions as a central nervous system for data, designed with core principles 
essential for managing sensitive and diverse information: 

• Comprehensive Data Ingestion: Capable of integrating complex data 
streams from various instruments and sources, regardless of format. 

• Semantic Metadata & Ontology Services: Providing a rich, standardized 
way to describe data, experiments, calibration procedures, and environmental 
factors, making complex quantum data findable and understandable. 

• Robust Provenance Tracking: Automatically capturing the origin and 
transformation of data, crucial for validating quantum measurements and 
ensuring reproducibility. 

• Open Standards & Interoperability: Designed to break down proprietary 
barriers, enabling seamless data exchange and integration with analysis tools. 

• Championing FAIR Data Principles: Ensuring data is Findable, Accessible, 
Interoperable, and Reusable – fundamental for accelerating scientific 
discovery. 



 
 
 

Aeterna's success in bringing order and enabling discovery within the challenging 
biotech data environment demonstrates its capability to manage the unique 
demands of quantum sensing data. 

4. Aeterna for Quantum Sensing: Enabling Data Fluency for Science 

Applying the Aeterna architecture to the quantum sensing data challenge directly 
addresses the fragmentation bottleneck and fosters a data-driven approach to 
discovery: 

• Unified Data Repository: Ingests and standardizes data from diverse 
quantum sensor types, experimental setups, calibration routines, and 
environmental logs into a single, accessible platform. 

• Contextualized & Connected Data: Using rich metadata and provenance, 
Aeterna links raw sensor signals to the specific experiment, instrument 
settings, calibration data, and environmental conditions, creating a complete, 
understandable record. 

• Enabling Data Fluency for Analysis: Provides researchers and data 
scientists with easy, standardized access to correlated quantum data, 
eliminating time spent on data cleaning and integration. This data fluency is 
critical for applying advanced signal processing and extracting subtle signals 
from noise. 

• Accelerating AI/ML for Performance: Provides the clean, integrated, and 
well-described datasets required to train powerful AI/ML models for tasks like 
automated calibration, noise mitigation, signal enhancement, and predictive 
maintenance of quantum sensors. 

• Fostering Collaboration & Reproducibility: By providing a common, FAIR-
compliant platform with rigorous provenance, Aeterna simplifies data sharing 
within and between institutions, significantly improving the reproducibility and 
validation of quantum sensing results. 

5. Accelerating the Quantum Sensing Revolution 

Adopting a robust data architecture like Fijishi Aeterna is a necessary step to 
accelerate the Quantum Sensing revolution. By transforming siloed, complex 
quantum data into a connected, fluent, and intelligent resource, Aeterna empowers: 

• Improved Sensor Performance: Better calibration and signal processing 
driven by integrated data. 

• Faster Discovery: Accelerating the development and validation of new 
quantum sensing techniques and applications. 

• Enhanced Reproducibility: Building trust in quantum sensing results through 
rigorous data management. 

• Cross-Domain Integration: Enabling the fusion of quantum sensor data with 
classical data for novel applications. 

• Accelerated Translation: Speeding up the transition from lab prototypes to 
deployable, reliable systems. 

6. Conclusion 



 
 
 

Quantum Sensing holds the key to unlocking unprecedented measurement 
capabilities across science and industry. However, the promise of this technology is 
currently constrained by the significant challenge of managing its complex, high-
volume, and fragmented data landscape. Fijishi Aeterna, with its proven architecture 
for handling diverse, sensitive, and siloed data ecosystems, offers a compelling 
solution. By establishing data fluency, standardization, and connectivity for quantum 
sensing data, Aeterna provides the essential foundation for accelerated analysis, 
discovery, and ultimately, realizing the full potential of the quantum sensing 
revolution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This document is provided for information purposes only. This document is not warranted to be error-
free, nor subject to any other warranties or conditions, whether expressed orally or implied in law, 
including implied warranties and conditions of merchantability or fitness for a particular purpose. We 
specifically disclaim any liability with respect to this document and no contractual obligations are 
formed either directly or indirectly by this document. This document may not be reproduced or 
transmitted in any form or by any means, electronic or mechanical, for any purpose, without our prior 
written permission. To know more, please visit www.fijishi.com 

©2025 Fijishi, and/or its affiliates. All rights reserved. 


