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Fig. 1. Structures and optical transition properties of a negatively charged NV center: (a) Geometric

structure; (b) electron configuration of the ground state and the first excited state; (c) energy level structure

and optical transition properties.
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Fig. 2. (a) Solid immersion lens on the diamond surface; (b) nanopillars on the diamond surface.
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Fig. 3. Several common dynamical decoupling sequences. The /2 pulse rotates the state vector of the

qubit around the z axis for an angle of Tz /2. The T, and Ty pulses flip the state vector around the = and

y axes, respectively. The decoupling sequence is between the two 1, /2 pulses.
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Fig. 4. NV center as an interferometer. The interac-
tion between an NV center and a target spin results
in a relative phase factor on the superposition state of

the NV center. This phase factor is converted into the

population and read out at last.
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Fig. 5. Pulse sequence for correlation spectroscopy. In
one run of experiment, the time interval 7 is usually
fixed while 7/ is variable. Other dynamical decoupling
sequences can replace the segment of Hahn echo in this

sequence.
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tinuous driving with variable amplitude around the z

axis.
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Fig. 11. Experimental system and method for single-molecular electron paramagnetic reso-

nance [76]: (a) Sketch of the experimental setup; (b) distribution of freeze-dried proteins on

the diamond surface; (c) pulse sequence.
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Fig. 12. Transition frequencies as functions of molecules’ ori-
entations[77l: (a), (b) Simulation results for a 5N-labeled
nitroxide radical under non-zero magnetic field and zero mag-
netic field, respectively. The angle between the principal
axis of the nitroxide radical and the NV axis is denoted by
0. The principal values of the hyperfine coupling tensor be-
tween the!®N nuclear spin and the electron spin are set as
Age = Ayy = 23.2 MHz and A,, = 144.4 MHz. In the case
of non-zero field, the magnetic field is parallel to the NV axis
with the magnitude of 300 G, and the detection scheme is dou-
ble electron-electron resonance (DEER). In the case of zero
field, the detection scheme is sweeping the driving frequency

as mentioned above.

3.3 MRHUKR S8R =

X RIS A AT I NV B i) 53— A
IS FH AR (79 —S1 2015 48, FH VT W BFF 78 41 (52) 45
TR KA UK G B R 3 T &, 4
K13 . LRI K BN T, 5 e ]
KAz Rabi kg, Ik 35 902 5 o 3 1 58 FE AN 5 17)
Aok s, iR IR PR, IS &
B WA AR, SR T X 2.6 GHz Ze i SR T
Ty BB O B A, SR A AT RS 33
95.6 mrad F1107° T, 7% [F) 7 #F 2L 5] 762447
SRR (29230 nm).

X e B AT AT 2 R T R
&, AMUE TSR SUERA F EEZOE, oA
Pos i) R AT FE St 7 T B 2018 4F, ARVLIE
BfF FE4H 1591 i 1 T — o AL R ELAE A 0
S5, IZAHEAE L d T B R A T S
AT 1 0 B - AR AR A ELAE . st ke B A 14
N, —ANSi02 FERIE NV (01 b5 i 21230,

HAZ N 187.29 kHz. R H T 5% T 2 [MAF1EH
W - B R A EAEF, AR FERIAE R IBEh &5 NV
LI — AR L AR RS SIS 1%
ARG, 3K N B AR AR AR ELAE F AR A L )
T2 DA% Bl 1~ S 2 Bl 1 PR TR R AL T SRR

g,

ok

K13 B E R B2 SN 532 nm U4k
BOLRET SNSRI LU R BUCKAL, 2ok a3
—H 22 pm BRI 258 S H R

Fig. 13. Schematic view of the setup for the microwave
magnetometry (821, The 532-nm green laser is focused
several micrometres below the diamond surface. The
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Abstract

Magnetism is one of the most important physical phenomena. The precision measurement of magnetism gives
impetus to science and technology. Various techniques, including Hall sensors, superconducting quantum interference
devices, and magnetic resonance, are used for trying to improve the resolution and the sensitivity of magnetometry.
In recent years, nitrogen-vacancy (NV) centers in diamond have been investigated extensively. This solid-state spin
system is convenient to initialize, manipulate, and read out. It has been applied to the experimental study of quantum
information and computation, and more importantly, it has displayed enormous potential applications in magnetometry.
With various techniques such as dynamical decoupling and correlation spectroscopy that are being applied to NV centers,
the microscopic magnetic resonance with high resolution and sensitivity has been implemented. Typical examples of
these achievements are the nuclear magnetic resonance and electron paramagnetic resonance of nanoscale samples, and
even of single molecules or single spins. The NV centers can also be used for precisely measuring the microwave and

radiofrequency field. The issues mentioned above will be outlined in this review.
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