PR LA 2022 4F 4 AR5 66 E5 4 W ©19.

It

SRBERER FH DR ERIE

B, mE, HART, B

1. PEFEHFHRLE, 7% 100029
2. PEFEXRE, M 310018

[(HWEY WHEN—NKEYS, BA KNI G R, W 7E A b2 R T 0% 1 0P SCEURE S 2% 8 00 = A T &,
B2 R T IR T S AT — A EE ) o 78— T A3 [R) e SE B 3 R/ INAN )y 1] I, — T AT A
PATEZ (5 B, 215 R M RAERLIR, 55— J7 0] LAk /NS 357 & g il 3% B AR R R B R T RES
A5 B E AN 5 A HR I P 45 B AR B 2k, A2 T 85 R U R 0 IR T A SR AR TR L [ PN Ao TR LA
FARBIWEFE T 1) o X LR 322 1) 2R B T AN AR B R EAT T A 8 A9, 3G SN BE S A M | e B 1 4 98 i
L B RSN (Voigt Effect) 5 | BLBEIEON 325 B (EIT) 4% LA & Bell-Bloom 46 &y 45, I 18 7 A5
IR T AN AR Bk J 1) AN, SR A T T R

[XBIR]Y TR 05K 85 SN, S50, 4uHam

DOI: 10.12338/j.issn.2096-9015.2021.0651

[SIAARSCY FsC, i, Bk, 55, m RV KR i R ARk kA [J]. THERI= 54K, 2022, 66(4): 19-25,
39.

Reviews of the Research Progress of High-Sensitivity Vector Atomic
Magnetometer

CHEN Wen "2, GAO Ying', JIANG Zhiyuan', QU Jifeng'
1. National Institute of Metrology, Beijing 100029, China

2. China Jiliang University, Hangzhou 310018, China

Corresponding author: JIANG Zhiyuan, Email: jiangzhiyuan@nim.ac.cn

[ Abstract] Magnetic field as a vector field with magnitude and direction information, how to achieve high-precision
measurement of the magnetic field vector in the existing atomic magnetometer has become an important research direction
of the atomic magnetometer. The simultaneous detection of the magnitude and direction of the magnetic field in a single
atomic magnetometer unit not only can obtain more magnetic field information and characterize the magnetic source more
comprehensively and accurately but also reduces the size of the magnetic measurement device in the mobile platform. This
paper divides the vector atomic magnetometer into two technical routes: configuration of applied magnetic field and all-
optical detection, and introduces the basic principles, the current research status at home and abroad, and the future research
directions of the vector atomic magnetometer. Several major vector magnetometer technical methods are introduced and
summarized, including the applied magnetic field compensation method, bias magnetic field modulation method, external
radio frequency field measurement method, electromagnetic induction transparent (EIT) detection method, the Bell-Bloom
all-optical measurement method, etc. Finally, the future development direction and measurement application prospects of the
high-sensitivity vector atomic magnetometer are prospected.
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Fig.1 Schematic diagram of optical path structure of vector magnetometer based on SERF magnetometer

MK G AU 1, 4 oo 1 oz VE BN
5 S, B H (55 BEATHURIA, BERETR 2T x J7 1)
MG 5 R B 51T 2 JT I IG5 B B, BlE i 4%
iz 77 ) B R A5 5 X x 5 1] (G S AT I A
il o 7 ] R A 5% 2 5 1) B RE S A I R

% SERF i J3 ik T LA3e o 1 5z 15t 2 8 5 30
ARG, DUCHR TH T A SABO%E 7 R st L I
BORRINEOL T, bn 1 7 A I B AN P PR o
TSR Y T DR 2R (o A A 3 A L
TR AR W8 758 7K SF A 2 5 W g 3 A8 R BE 1 O R,

WeAb, i TZ07 R B VR X AN 7 A T 8 A,
HAMERE D SE PR AR I L Y, DR e 45 R 22
52 PSP FAMERE 7 ERN 5 A5 E TR ELAERE I
1.1.2 1R EEE RS %

I3 — M5 S A I B 2 A R R, A
RF {55 SC B, 38 i 7] — 015 (14 AN ] O PR 3R
ENGECETES eI N = SN U3
JIR, s B IARE S 0 R ET 1A, (s SR J7
1) A% 3777 16 R I6), RE NG5 1) R 3577 1) 2 L, Tl
il RF {555 #3777 100 26 B, AT 5 F e £k



e

7 1) S HE A, 7 FE GRS 1 9 RE Bl BTSN
9155, 4 RE {55 IR 15 1 37 % o 14 937 5 12 2
PARGAFIR . 7 MRG0 ) A R AR 7R, il
JCREA 2252 B B BERR AL 2 S B 52 R 5 B T R
U375 1) 2 LR 1] S, U 1 e B0 e e v
W2 B A , ETT ™ A2 T A e AL AR A iz e Tr
0] 52 AR Y BERE , HOBUAR AT [ et 3 i . filiz
Sk AR (ELANAR AL, 28 A BEt s A ) #3751
AL PR 52 PR 105 IRl k], 8 1 W 2 B R/ N5 7 1) 3 1)
HIAIZ G5 5 B IR (A5 AR O BT kg 9, TR,
A ISR RO S W 2 (5 5, StRefs 2P IE
SCEIRE IR RS . R T AR 1) 7 R
B/, AESE BRI AR 38 (o FH AR B A 1)
Yy, 3L S5 2 N 1 0 RS 0 JEE 2 52 B A
D ERA RIS o 2011 4F, B B2 BE Y Versh-
ovskii AE01 Sy 45 g 70 ek (VR BE R S T Rk Y
T7 %8, BT ITIME S0z Y 7 1m) A7 I, Al
5 B R — 2, T BR T PR 22 1) X 8 o)
DA

oy
+
=

ﬁw .

2 MR E#GR R SRS RIEREE
Fig.2 Schematic diagram of the optical path structure
and principle of the applied bias magnetic field
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