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Preliminary Stabilization of Three Dimensional Magnetic
Fields in a Nuclear Magnetic Resonance Gyroscope

XU Zheng-yi,» PENG Xin-xin, LI Lian-hua, ZHOU Yin-min, QIU Xu-yang, ZHOU Min, XU Xin-ye

(State Key Laboratory of Precision Spectroscopy. East China Normal University, Shanghai 200062, China)

Abstract: The stabilization of three-dimensional magnetic field of nuclear magnetic resonance gyro-
scope (NMRG), as one of the key technologies of NMRG, plays an important role in optimizing
angle random walk and bias instability. The experimental device utilizes a cube-shaped cell filled
with CS, '*Xe, " Xe and N,, 895nm circularly polarized pump beam and 852nm linearly polarized
probe beam for the three-axis atomic magnetometer, employing longitudinal magnetic field modu-
lation. The magnetic fluctuation in three axes of less than 7nT (5000s) is achieved after the opti-
mization of the cell temperature, which shows an improvement of about one order in long-term in-
stability than the unlocked condition.
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Fig. 2 Experimental setup( HP: half-wave plate, QP: quarter-
wave plate, GP: Glan-Talyer prism, WP: Wollaston

prism, CS: current source, LIA: lock-in amplifier)

{595, Wik LIAL FI LIA2 BAHA 0] AFRTS =
My Jym E#ESHE S X B, F B, iy R £, W
B3 HIE 4 B, (8B, |F|8B, | WARAKT 1.T
B, #1y J5 1) B0 IR S R FEIREXE B, A B,
e 87 T FH T 4 R 0 7 A g Tl

MEEIRSGE I ERT A wr = 0.i0B. = dwy /7. il
i LIA3 "I 45t B. fym i i 28, 4 [0B. | A KF
15nT B, LTA3 B4 4557 1 T B, B980E . il
5 N,

P 6 X BT B WIS Y S 4R RS . T
PRI =4E i BiE S . B, B, Al B. f££) 5000s
PRy A R S B 4y iR K F 6. 75nT . 5. 33nT #lI
6. 68nT; M4 E R B, .B, MIB.fE£4000s N Y
FEARVE B4 912 15. 05nT . 39. 78nT Ml 16. 20nT,

3.0
2.5F X response
2.0t

—— y response -

Response (arb. unit)
=

=15 -10 -5 0 5 10 15
B /uT
3 I0CHSKERBET,xMyH@E
WAt B, BN R i £k
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B, at the cell temperature of 110°C
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Fig. 8 Allan deviation of the B, error signal when the magnetic

field is locked and unlocked at the cell temperature of 110°C
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