Hybrid sensors based on color centers in diamond and piezoactive layers
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Nitrogen-Vacancy Centers in Diamond

Ground triplet: Spin-1
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Nitrogen-Vacancy Centers in Diamond

Ground triplet: Spin-1
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Nitrogen-Vacancy Centers in Diamond

Ground triplet: Spin-1
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Nano-scale Diamond-based Quantum Sensing
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Hybrid nanoscale diamond quantum sensor

Magnetic field: 2.8 MHz per Gauss
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Hybrid nanoscale diamond quantum sensor

Magnetic field: 2.8 MHz per Gauss
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Hybrid nanoscale diamond quantum sensor
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Hybrid nanoscale diamond quantum sensor
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Hybrid nanoscale diamond quantum sensor
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Hybrid nanoscale diamond quantum sensor
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Hybrid nanoscale diamond quantum sensor

Force % Micromagnetic simulation
<111> . . . .
NV Landau-Lifshitz-Gilbert (LLG) equation
Terfenol-D axis
erreno 001>
ry <010> dMy . Y
Diamond I d <100~ dr —yMy X Hy, — Ms M, x (Mk X Hk)
NV T
pel
- - /
Damped procession & fluctuation Dz e
71\ A
—
0 )

» Effective magnetic field

1 JE
o OM,

H, =



Hybrid nanoscale diamond quantum sensor

Force % Micromagnetic simulation
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Hybrid nanoscale diamond quantum sensor

Force % Micromagnetic simulation
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Hybrid nanoscale diamond quantum sensor
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Hybrid nanoscale diamond quantum sensor
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Hybrid nanoscale diamond quantum sensor

Magnetic noise autocorrelation

Force %
<iu1> R (t) = (Bc(t)Bc(0)) — (Bc(1))(B(0))

Terfenol-D NV axis
<001>
<100> <010>

iamond t
D NV}\ l d

Landau-Lifshitz-Gilbert (LLG) equation | Re(t) = Re(0)e™ cos(wot) ]

2 05 1 15

7(ns)

R.(7) {111'1‘2)

dM, /C
B — M, x Hj, — P)C_Yde X (Mk X Hk)
dr Ms

Thermal fluctuation AH Mx(MxH
; i 20k BT, /2
Hm,t t) = m,i t
o' (1) = K""(1) (*yuOJ\JSA(ﬁAt) """"""""""" >

|

Gaussian random noise



Hybrid nanoscale diamond quantum sensor

Magnetic noise autocorrelation
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Hybrid nanoscale diamond quantum sensor
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Hybrid nanoscale diamond quantum sensor
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Hybrid nanoscale diamond quantum sensor
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Hybrid nanoscale diamond quantum sensor
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Summary
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