
Progress towards a robust, calibration free
and ultra-sensitive quantum technology-based
magnetometer for fire-and-forget applications

Item Type Abstract;Poster

Authors Unruh, Thane;Halder, Sajib;Ambal, Kapildeb

Citation Unruh, Thane, Halder, Sajib and Kapideb Ambal. Progress
towards arobust, calibration free and ultra-sensitive quantum
technology-based magnetometer for fire-and-forget applications.
-- Fyre in STEM Showcase, 2021.

Publisher Wichita State University

Download date 2026-05-17 21:43:19

Link to Item https://soar.wichita.edu/handle/10057/20615

https://soar.wichita.edu/handle/10057/20615


Progress towards a robust, calibration free and ultra-sensitive quantum technology-based 
magnetometer for fire-and-forget applications

Thane Unruh, Sajib Halder, Kapildeb Ambal
Wichita State University, Wichita, KS, 67260 

`

References

1. Sergey Dushenko, Kapildeb Ambal, and Robert D. McMichael, Sequential Bayesian Experiment Design for Optically Detected Magnetic Resonance of Nitrogen-Vacancy Centers, Phys. Rev. Applied 14, 054036 (2020))
2. K. Ambal and R. D. McMichael, A differential rate meter for real-time peak tracking in optically detected magnetic resonance at low photon count rates, Rev. Sci. Instrum. 90, 023907 (2019).
3. Florian M. Hrubesch, Georg Braunbeck, Martin Stutzmann, Friedemann Reinhard, and Martin S. Brandt, Efficient Electrical Spin Readout of NV- Centers in Diamond Phys. Rev. Lett. 118, 037601.
4. Bourgeois, E., Jarmola, A., Siyushev, P. et al. Photoelectric detection of electron spin resonance of nitrogen-vacancy centres in diamond. Nat Commun 6, 8577 (2015). 

Acknowledgements

Motivation

NV center-based magnetometry
• Quantum physics based à

fundamental constant 
dependent.

• Works in harsh environment
• Highly sensitive (pT/√Hz)

Magnetic field Sensing 
used in:
q Navigation
q Mineral and Oil Exploration
q Outer space exploration
q Airborne Mapping
q Geophysical surveys

Remotely operated 
Vehicles are used

Requirements
• Highly sensitive (nT/√Hz)
• Lightweight 
• Compact
• Calibration free

Existing magnetometer

à Highly sensitive but 
massive weight 

Our approach
q Electrical detection3

q On-chip
q Compact ( 75 x 75 x 20 mm)
q Lightweight (< 50 gm) 
q Fast detection
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Sequential Bayesian 
experiment; an adaptive 

strategy for fast 
measurement1
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Progress: On-chip NV- center-based magnetometer
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à Enormous volume 
and weight
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