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&= Project Summary

Part of the Army Quantum Technology Challenge 2021 and Next
Generation Technology Fund

Aim to understand the advantages of vector over scalar
sensing for defence applications

1. GPS-denied magnetic navigation

2. Underwater and underground magnetic anomaly detection

3. Subterranean imaging

Quantum diamond magnetometer platform offers:
- Vector (+ scalar) - High dynamic range - Low drift

- High sensitivity - Large bandwidth
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giid Nitrogen Vacancy Centre
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Test and Measurement Facility
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— On resonance
— Off resonance
- - Photon shot noise

Unshielded Sensitivity
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— On resonance
— Off resonance
- - Photon shot noise

Unshielded Sensitivity
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Calculate noise spectral density — FFT 10 s time trace

Nx (TAHz)

NV photoluminescence ~ 10.6 mW

Ny (T/ HZ)

Current sensitivity: 17, ~346 pT/v/Hz,ny ~264 pT/\/Hz
nz~267 pT/VHz,nr ~73 pK/vVHz

nz (TVHz)

Target sensitivity: 10 — 50 pT/v/Hz

Photon shot noise limited sensitivity: ny~93 pT/vHz, 7y, ~88 pT/VHz
nz~84 pT/VvHz,nr ~22 pK/vHz

nr (KA Hz)




Target Tracking and Classification
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Complex urban environment — sum of multiple magnetic
noise sources

Controlled measurement — park lift 2 and travel on lift 1

Directional magnetic noise in By and Bz due to tram
situated ~105 m away overlap with lift signal

Training machine learning algorithm for real-time tracking
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