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What is a quantum sensor?
‣ Exploiting the behavior or properties of a quantum system to increase the 

sensitivity compared to a classical sensor. 

– Decreased drift / less need for calibration

– higher sensitivity or better S/N

– Increased complexity

– Larger and increased energy usage
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A splattering of categories:
• Photonic vs. non-photonic (usually spin)
• Gravity, E-field, B-field, pressure, pH, conductivity, 

strain, force

Crawford, Scott E.,  et.al. “Quantum Sensing for Energy Applications: Review and 
Perspective.” Advanced Quantum Technologies 4, no. 8 (August 2021): 2100049. 
https://doi.org/10.1002/qute.202100049.

https://doi.org/10.1002/qute.202100049


Current State of the Art
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Crawford, Scott E.,  et.al. “Quantum Sensing for Energy Applications: Review and 
Perspective.” Advanced Quantum Technologies 4, no. 8 (August 2021): 2100049. 
https://doi.org/10.1002/qute.202100049.

Quantum Sensor Market is Growing

2023 study: $0.7-1.0 Billion in 2030 (15% CAGR)3

+ many other subtypes

Sensors sensitive to multiple variables – 
isolation required

https://doi.org/10.1002/qute.202100049


Future Applications
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Fiber optic hacking detection
(SiC) – emerging tech

Ulta Sensitive 
corrosion 

sensors (pH)

In-operando 
electrolysis 

sensors

Temperature in 
transformers 

(fault prediction)

Nuclear PP 
isotopes 

detection w/in 
containment

Navigation 
without GPS 

(e.g. submarine)

Geologic H2 
exploration 

(magnetometers 
for Olivine)

Wellhead leak 
and safety 
detection

Long distance 
transmission 

strain monitoring 
(>100km)

Challenges

• Connectivity and/or edge computing

• RELIABILITY (3-5OOM)
• Power consumption

Central question: 
Where can enhanced sensitivity meet a technological 

need and be a commercially viable?



In-well monitoring during geoH2 exploration
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In-well monitoring during geoH2 exploration
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In-well monitoring during geoH2 exploration
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A rising tide lifts all boats
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1. Incorporating multiple modalities of 
sensors and using ML/AI to combine 
them enhances pattern fidelity

2. Enhanced pattern fidelity leads to better 
guesses for where to look

3. Better sensor datapoints are used to 
retrain the model 

4. Remember: There will always be things 
that surprise us ☺

Alaofin, O., Zhang, Y., Sharma,Jyotsna.*, Li, X. 2022. Cross-Modality Super-Resolution of Gravity 
Data for Geophysical Exploration. IEEE International Geoscience and Remote Sensing 
Symposium, 17-22 July
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