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Application Domains: Materials, Health, Energy and Environment
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Battery characterization via
eddy-current imaging

X. Zhang et al., Appl. Sci. 11, 3069
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© Environment

Quantum diamond
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Comparison of Material Platforms for Quantum Sensing

> Diamond NV center - Sensitivity: 1 pT/Hz"?, The most developed system
> SiC - Sensitivity: better than 100 nT/Hz'?, Wafer-scale, industrially relevant
> hBN - New, Sensistivity: 100 uT/Hz"2, Promising for 2D quantum sensing, proximity

Nitrogen-vacancy in diamond Silicon vacancy in SiC Boron vacancy in hBN
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Outline

2. Scanning Quantum Magnetometer
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Scanning Quantum Magnetometry with NV Defects in Diamond

Scan range 80 um x 80 um x 10 um

Magnetic spatial resolution <100 nm 14

11.8

Single NV center with sensitivity 3 pT/Hz"?
11.6

Magnetic field range up to 5 mT
= Time-domain measurements including Rabi
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Quantum Sensing in Hybrid Structures hBN-3C-SiC

Cooperation:
E. Weig (TU Minich) and A. Erbe (FWIO)

3C-SiC
on Silicon

R
| Sum

P. Bredol, et al, GA, A. Erbe, E. Weig, Phys.
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Rev. Applied 22, 034036 (2024)

3C-SiC nanostrings: High mechanical Q-factor (>10,000)
hBN: Quantum sensing with boron vacancies (Vg) near the surface
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Theoretical questions

= Strain-spin interaction of
atomic defects in 2D materials
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Outline

3. Imaging DC Current in Quantum Microscope
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Quantum Sensing with Defects in SiC ﬂ 1
ES

Silicon Vacancy in SiC: +1/2m
» SiC, with its wafer compatibility, allows quantum sensing
under ambient conditions, making it a promising material for
advanced applications
+3/2
GS
+1/2=—

W. F. Koehl et al., MRS Bulletin 40, 146 (2015)
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Optical detection scheme
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Spin resonances in SiC
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Imaging magnetic fields generated by electrical signals
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Imaging magnetic pulses using two-frequency modulation
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Outline

4. Advanced Protocol for Imaging Electrical Signal
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Microwave-free detection scheme
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Spin resonances in SiC
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Microwave-free quantum imaging
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Level-anticrossing signal imaging (GSLAC - 2)
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Summary: Quantum Sensing Modalities iy

11.0

> Scanning Quantum Magnetometer

High spatial resolution (< 100 nm) but slow
Moderate sensitivity (3 uT/Hz'?)

5
1085
2
106
104
102

28 30
X position (um)

> Hybrid Quantum Sensors

Close proximity (< 100 nm)
Low sensitivity (100 uT /HZz'?)

» Quantum Microscope

Optical spatial resolution (>1 um) and fast
High sensitivity (< 50 nT/Hz"?/pixel)
Time resolved signals (> 1 ms)
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