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NV center in diamond oo ML

Crystal lattice

2.88 L

1.Atom like solid state system

2.Large forbidden zone - high stability
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Compact and stability e Wy

Diamond is a stable material -> ultra small parameters drift
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Exa m p | e Of d eVi Ce gy rOS CO p e TeXH@norvyeckan MH1LMaT1Ba

Shaper and amplifier

' Laser diode o and radio Logic chip

w <

signals

S L

Diamond

N\

Photodetector

Optical filter

NV symmetry axis, B

Fluorescence

Line position feedback  Nuclear polarization Sensing Readout
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MW scan H iP

MWO i

MW1 H

e I - —
Detect B I

Reference B B
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Multisensor eHONOTHHECHaS HHLYETHER
Strain &
Sensor Magnetic field Temperature Pressure Electric Field Rotation
field
Pressure
Electric Field
Simultaneous measurements Simultaneous measurements
possible for NOT possible for
* Magnetic field * Temperature
* Temperature e Strain
* Rotation * Electric field

This values could not be distinguished between

each other, because they produce the same
impact on the sensor

+
|




Comparison with analogs

Consumer Industrial Tactical
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Navigation

High A
360 deg/sec

OvHamuueckuii
AvanasoH

Low
1 deg/sec

g

.
: ]
£ |
o o
I \
% ,

Low Technological complexity

ARW,
deg/vh

Drift,
deg/h

Price per
axis, $

+
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Achievable parameters it T

Physical quantity Physical effect AC? DCP
Magnetic field e Zeeaman 1fT /VHz 1pT/VHz
. Thermaldeformation 10K NEE KN
Swsninbtice weNm WA
sk e T 10 Ve N
* Stark 1072Vem~1/VHz 10~Wcem™'/VHz
WO - collective precession _ (0 SdegvionE

of nuclear spin

+
|
|
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Additional slides
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NV LEHTP B a/iMad3e:. OlNnTn4yeCKkme CBOMCTBA TeXHONOTHYECKaA MHMLAATHB

—— Absorption (excitation) spectrum
—— Photoluminescence spectrum

Signal (arb. units)

450 500 550 600 650 700 750 800
Wavelength (nm)

N 1
N A1
% ¢ 1046 HM
L
d
,l
1. OnTnyecKkaa nonapusauma
= ¥1 3NEeKTPOHHOr0 CNUHA

2.88 1Ty 2. OnTn4yeckoe cynTbiBaHUE
3/1eKTPOHHOrO CrnHa




HauuoranbHas

NV UeHTp B a/iMase: CMMHOBbIE CBOUCTBA TEXHONOTUYECKER WHHATHE
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[Tpnmep peanmsaumnm ceHcopa: A
MarH EeTOMETP + TJe PMOMETP TEXHONOTMYECKaA MHULMATHBA

* MarHuTHOe none pacwennaet 1.00
Pe30HaHC

* TemnepaTypa cABUraeT ero

* 3TO MOXHO U3MepPATb
OAHOBPEMEHHO

0.90

0.80 | 2V B

284 285 286 287 288 289 29
frequency (GHz)

+ _ _
[2] Fedotov et. al. Sc. Rep. 5, Number 15737 (2015)
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[Tpymep peanmsaumnm ceHcopa: MarHUTOMETP  rexonormseckas winyamea

* I[P pe3oHaHC paclennsaeTca B
MArHMTHOM noJse

* [1Be IMHNM OTBEYALOT 33 COCTOAHMUE C
npoekuuen cnnHa m=1, n m_=-1

* DTO MOXET bbITb U3MEPEHO
Hanpamyto (DC meToa) nam ncnonbays
moaynauuio (AC marHuTomeTp)

* MoeT focTnuraTb HAHOMETPOBOM
JIOKanmMsaumu

* Mo TouHOoCTM Nnpubnmkaetca kK SQUID

normalized fluorescence

1.00 ke S0l 5

0.90

.80 r

1.00

(.90

(.80

2YnvB

284 285 286 287 288 289 29

frequency (GHz)
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'IO I_I Oﬂ H MTeﬂ b H bl e Cﬂ a m,ﬂib| TEXHBNOrH4yeckan MHULWATHBA

HPHT sample ~ 1 ppm of NV
centers 111 orientation




[TosnumoHmnposaHme NV LeHTPOB Ha npumepe

MalrHNTOMETPA
10’6 i e e 1 =
O ¢+ Hall ~—+=©
A
N 10 :
= (7, (2, (5
i<y, WGM
E o oty AMR
2 10 \//( . o
2 o
@ ' . NV
§ 10 12’ /‘Q
h rk N
B e NN sQUID
- 10“‘ future NI < P
,g perspeclives N . 0O
@ T > Vapor
D . -16 NG e —0
@ 10 |
_sa| Proton B-field (water, 293K, B,=1T) e——t——a——s
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[1] Wolf et. al. Subpicotesla Diamond Magnetometry. Phys. Rev. X, 5(4), 41001, (2015).
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* MunHunaTropusauus
e CoBmectumocTb ¢ BHNO

* MynbTuceHcop?



