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Abstract: Optically pumped M, atomic magnetometer has the advantages of small size, low power
consumption and high sensitivity. In this paper, the working principle of optically pumped M, a-
tomic magnetometer is introduced, and the influence of laser power and radio frequency (RF) field
intensity on magnetic resonance signal are studied. In the atomic magnetometer prototype we have
implemented so far, the magnetic field intensity uniformity of the RF coil is simulated to study its
influence on the magnetic resonance signal. The performance parameters of the atomic magnetom-
eter prototype are given, and the feasibility of implementing chip-scale atomic magnetometer is
discussed.
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Fig. 1 Schematic diagram of interaction between the circularly
polarized laser field and the energy state of * Rb atom(5*S,,, >
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respectively represent the ground state and excited state of
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Fig. 2 Experimental apparatus(A: variable optical attenuator;

Solenoid

A/4. quarter-wave plate; B, : magnetic field to be measured;
B .; : radio frequency field; RF coils: radio frequency coils;

PD: photo detector)
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Fig. 3 Black line represents the magnetic resonance signal and
red line represents the output of lock-in amplifier; the laser

power is 40pW, B,=0.3uT
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Fig. 4 Magnetic resonance signal linewidth varies with laser
power(red line is the linear fit result, the fitting expression is
W=0.026P+1. 62, W indecates signal linewidth,

P indicates laser power; RF field intensity is 0. 3pT)
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Fig. 5 Magnetic resonance signal amplitude varies with laser

power(RF field intensity is 0. 3pT)
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Fig. 6 The amplitude-to-linewidth radio of magnetic resonance

signal varies with laser power

TG AL R A 5 2 5 5 S 00 5 B Y O R L B S
SHRBE RGO, % SRR AR S I 4 T i L e M Y R
[ A, A5 80 T ANl 8 Jir 7 1) i 2 R 15 5 Wi B2 5 23 A
VB JE WO R . Bl A B0 3 08 i 3G KL {5 5 1
JE AL 3 G R B > I AR 37 5 R AR R T A A8 R
A B0 5RO TR R3S R A S IR R R
/N

3.6

Width/kHz
W
2

e
o
T

24r

0.1 02 03 04 05 0.6
RF field intensity/uT

B7 HMERESAERSINGEETHK(ILALENES
ZER BPEREXAW=2.34R+2. 13.W R RESL&E,
R RN EE B ERIZEE A 40pW)

Fig. 7 Magnetic resonance signal width varies with RF field

intensity(red line is the linear fit result, the fitting expression
is W=2.34R+2. 13, W indecates signal linewidth, R
indecates RF field intensity; Laser power is 40pW)
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