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Abstract; Compared with the traditional coils, the atomic magnetometer has the advantage of
small size and high sensitivity as a low-frequency electromagnetic wave communication (LFEWC)
signal magnetic sensor receiver. Herein, the macroscopic polarization and coherent precession of
atoms are appropriately realized based on the principle of RF-optical double resonance, and the
measured magnetic field information is obtained by detecting the transverse component of the mag-
netic moment. Finally, this leads to the realization of an atomic magnetometer with a sensitivity of
500 fT/Hz"*@1~5 Hz and a response bandwidth of 3. 5 kHz. The test is performed on the recep-
tion of communication signals through detecting the components of the magnetic field. For this
purpose, this atomic magnetometer is utilized to identify electromagnetic waves, whose frequency
and amplitude of the magnetic field components are 200 Hz and 10 nT, respectively. Such a mag-

netometer is able to realize the reception of communication signals of electromagnetic waves with a

Wi BHEI . 2023-03-30; 81T HH#E :2023-06-21

E£WA . HEELSUAIT R (2018YFB2002400)

EZ R A FEROE (1995-) 58 L 098 A4 L 2 B NS R 740 76 M BERTRE 3% 31 J7 i 9 R 52

BISEE PR 980-) . 5 4, IE = 9 TR I, 8 28 5 0, 3222 A 50T 2 7 06 40 B0 D6 1 £ SRR 1 10F 461 5 1z FH 46
J7 T B BEA .



128 S A S R

202349 A

code rate of 200 /s. This evidence confirm the ability of the magnetometer as an effective receiver

to receive LFEWC signals.

Key words: Atomic magnetometer; Electron paramagnetic resonance; Magnetic communication;

Modulation and demodulation
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Fig. 1 Experimental setup of Mx-scheme atomic magnetometer
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Fig. 2 Results of parameter optimization

2001
1001
-
£
i 0
I
-100
=200
-200 -100 0 100 200
H‘JA I‘Eﬂ / Hs

3 BRERSES
Fig. 3 Self-oscillating signal

Sy 10 Hz Fl 2 kHz 5028 R AE R A
TR P e A FEL v A g T B3 S W TR R R ) R
BT 5 MR L FRA 1 P PR R 2T i SR T R R Ty
AN 4 T, B R N A b FE G H0AR B 1 R
. B AL RAEA 10 Hz I, 1~5 Hz 2



5 5

— ol 7 P TR A0 R T 90 30 A 1 BRI L i R 131

TRE 20 500 £T/Hz"? i i 1 % 32 4t 75 00 7% 3
F14) FEL 7 TR T 7 DA T LAV AT M 5 T A v i AR Ak
2R —FL UMK T 1 Hz BB 38 i 3= 2200 F 15
WA RS . M 4(b) Al WL, 2R AER Ny 2 kHz
BF,1~10 Hz R ¥ V3, KT 10 Hz BF 2 5% K
RSN AL X R BT OB R IR B

—_
o
o

(1% 154 25 ofF R 450 g 0l 8 D R SF- 38, (R il 25 AR 3 38 i
M e A 398, U P 2 £ M L R AR IR
FOBOR R R AR 3R 0 R R B, i T IH B0 R
TS SO0 e R AR 1 4 (b 1~5 Hz B
i e A LR 4 (a1~ 5 Hz % 3% I & W
2% .

Mg 3 ) 343

B E/(pT/H)
S

e .I\’r-‘ll*‘l"hﬁww

—
o
o

107!

- ‘10[)

Fi%/Hz

() TTEEF R E 10 Hz

a7t Ty
2

HHE/(pT/HA)

107! ‘ IH‘WIO“

T G
B /Hz

(b) i 818 RHE 2 ki
M4 ERctMxRETFHERED R SRR

Fig. 4 Noise power spectral density of the self-oscillating Mx-scheme atomic magnetometer
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