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Abstract; The optically pumped cesium atomic magnetometer detects and measures magnetic fields
by using the Larmor coherent precession of polarized cesium atomic spins, which features high
sensitivity, fast response. Due to its technical features, the principle of operation and the develop-
ment work is mainly introduced, then a cesium atomic magnetometer prototype is realized. The
test results showed that its operating range is from 20000nT to 100000nT, and noise of peak-to-
peak is 0. 0017nT, which can be applied to a high performance magnetometer, and meet the de-
mand for magnetic-anomaly detection.

Key words: Optically pumped cesium atomic magnetometer; Larmor coherent precession; Meas-

urement range of the magnetic field; Noise of peak-to-peak

e A L G o T ) RE MR AR DB W] 43 D R

0 3l BRI R R RGSR . S R T AR A

il

T AT JRE 555 AR M0 2 SR P 0 3t K 7 e
P HAR#ES 7 20 K i 5 R A2 AL A 2l L A 5
L TRTRSiBOR EREY IS ST TR TN E S G D S P N E|
PREGH B BRI . SRS R S BRI HER Bz
JOEFH T BV il DG J5C 500 B DR B AR | PRy A
ko7 A9F 50 A 3, A T 1 s A B
SR

WA HER:2017-06-05;1&1T HHF :2017-07-12

) = HE2s TB] B /NI T T s 58 1 B 00
Dt SHE R/IMER BRI B 507 1) . © T AR
DRSS e R AT SN SR o R e 2 I
(SQUID )&, il I s i e b A5 BE AR 0. InT
ZeA ARMER R R AR AR . MR E T T
AR BE TR LA T (B B R 2% AR BUR L
FEREVS N TAERRER R A A B

EBEB N AMTEEA978) . F Wit S R TR, R BB IR B R R DT AT

E-mail: sbf337508@163. com

Editorial Office of navigation positioning and timing.All rights reserved.http://dhykz.zghtgk.com



66 SHYUE L5 BT

2017 49 H

BRI (B S8 T T IV — e T
AR i1 N R T ) R A i 1 NN W I D)
TR R T A X JE R R T HEIORG B e T
KJLpT K. B FRE SR R T AR LR A B A
ANBEHEAT HE 22 0 1 7 0 B )T G R 40K
G B IE DE T G SR 2 A TR Y )
(1) = FhRG R T (S 4 6 2 T R R — R
i R S 58, R Gumm g B (RS . AL R
RS — R T BRAR 5 O 585 2 G0 o, B )
PR RRE A 18 2T A 37 5 B el oy
MR Z W FE R B BF 52 3 A Zh 2 4 Hh T R B 7
fi s BN S K Scintrex /A @A 7= CS-3 R4 E R
S f 5 ) L 95 B Geometries 23 F) 4R P2 G-
822A.G-858 B A= 4L A LTk it . G-882 i
HC IR RERR T BRI B ATk L p T, X
PRS2 N FH TSP T U R 5 4 e (LI ol
e R RS R R S AR Y

TS B R B3 A PR 2 ) A o T A 25
TR R AR T 1 A D e T A 28 D R
J' T IR SR R R IR AR COUS TR KW
PR Ay TR R A FH iR

1 THERIE

Bl 4 Ja i CBR L L 4D 25 AL T30 58 I I
Wbt 4277 4k Zeeman 4332, i Breit-Rabi &4
5830 S T ] R R R B PR AT Zee-
man g Z ] i BRI A6 KN 5 4G 3 RN S 2
PEICFR . DRI XA 10 37 W0 I s W] 2 46 A Xo) I
FH4LB Zeeman BEZL IR IE A 4 i 0 4, 36 3R 2 ik 4 i
JR PR T Y AR B

M JEFREH AN 5 EE M Boltzmann 43 A B, Ji7
F BB BRAT AR 5 AR AIK, TCIk SE IR i+ Zeeman
BRI, A G dh iz T SE B TS Zeeman
REGOR 40001 J8 e R i Ak, 32 v Jit - RE K R) {5 5
BRIETREE , 5Lk AR 25 & fie 52 w5 15 5 R il s %
T EMRLL

e D E DG AT 4R 3 2 B ORh R & iR D1
(894nm) Fl D2 (852nm) I LT AP 4k . 48 SCik
HRAE) R D2 iz , W o4 B i Ak
FAU MR DL itz Fn)— XA D2 15450
R UE G R AT D ER . Y W A R Ak T
THEBRH AT S F=4 e LR TR 4
RS [ iR 77 A 9 4% Zeeman F-HEZ .

KL s 4t D1 32 894nm L A2 Tié B i 4i
(o D GHIZ I Y REERIT B, PR PR 84 1) D1 O
TEM WO 5 4 78 S 1A BAE T f 4 51 il
B F=4,mp =488 I, 52 B R 5w AL
ALY S5 76 AH <8+ R 2 [A] BR 1 B 2 Zeeman R
i, BRAE A0 % R i 0 B8 A0 R S AR T i B Y
Larmor iR w , 7EZ W Breit-Rabi J5 2 & By Wi A
wL IE A5G BRI

w, =B (D

KD,y HTERE L. 3RE 8 2 ) 4 R 1
BRI AR R AT S A1 A0 370 o

6P,

D1 \ \\\ Zeeman  BRiE my
894nm |or| b\ o 4
[ ?

LN
F=4 ‘l 91
! -2
6281/2 “, _2

¥

F=3

B 1 $BEFLMIZEERRITEN
Fig. 1 Energy transitions of an cesium atom

with optical pumping
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Fig. 2 Schematic diagram of a self-oscillating

magnetometer with cesium vapor
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Fig. 3 The ring mode characteristics of cesium spectrum lamp
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Fig. 4 Schematic diagram interaction of alkali-metal

atomic with buffer gas
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Fig. 5 The construction of circuit system for cesium

optically pumped magnetometer
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Fig. 6 Photograph of the optically pumped

cesium atomic magnetometer
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Fig. 7 Measurement scheme for cesium optically

pumped magnetometer
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