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Abstract: Quantum gravity observation is a cutting-edge measurement technology that provides
high accuracy and continuous observation, and is free from calibration factor and drift errors. This
technology showcases immense potential in the field of geodesy. At the current stage, field tests of
quantum gravimeters are essential to evaluate their performance in field observational environments.
This paper employs the mobile absolute gravity observation method for field testing. The RAI-g
quantum gravimeter was used to observe at three field gravity observation stations: Wuhan Institute,
Jiufeng, and Xiangfan. The observation data were processed to obtain gravity values and their
precision information, and the results were compared with those measured by the FG5X absolute
gravimeter. The tests reveal the following two key insights. First, the RAI-g quantum gravimeter is
capable of achieving normal continuous absolute gravity observation in urban and suburban
vibration environments. White noise dominates the data throughout the observation process, with
gravity value observation precision better than 2x10® m/s? and correctness better than 10x107 m/s?.
Second, the instrument's sensitivity is found to be influenced by the background noise level of the
gravity station. Specifically, the sensitivity calculated from RAI-g gravimeter measurements
observed at the Wuhan Institute station located in an urban area is 357x10® m/(s>-Hz"?), while the
results from Jiufeng and Xiangfan stations in suburban areas exhibit sensitivities of 72x10
m/(s>*Hz"?) and 89x10"® m/(s*-Hz"?), respectively. The RAI-g quantum gravimeter achieved
excellent observation results at all three gravity stations, but its long-term stability still requires
further testing and validation.
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Fig. 1 RAI-g quantum gravimeter at the Wuhan Institute, the Jiufeng and the Xiangfan observation

stations
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Fig.2 Raw observational results of RAI-g quantum gravimeter. Blue dots represent the absolute
gravity observations of the quantum gravimeter (each minus a constant value), while the green

line represents the solid Earth tide signal calculated by the Eterna software.
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Fig. 3 Corrected observational results of RAI-g quantum gravimeter (each minus a constant

value).

VA RAT-g-001 &7 5 /3 CW A 2 1) B A5 = ANE J3h 8 ) ME NS5 EH 2 m
ZES, BATEEE T = AN il H AR B 456 5 AR IIME . = A28 Jy 3l 8 53 2 ) 2 ) ) =
JEHCKH FG5. FGSX Fl A10 =3R40 5 1 0CW M« A10 4855 58 773U MRS BE b FGS(X)H
TXEEFAR— A E S 1T FGSX Xt 5 1402 FGS 4axf 8 AT b, HWss R AH
/N (R P AT S RS B, R RS e RS SR B AN A P ot 4 112, R, 3R
ATk = ANyl FGSX #8505 77 A R AR B 770 B A I S % . Tl FGSX 4
X B BOW MG R TE RAL-g B8 74U 45 3 2 B R AR 58 A, LUl 0 3 A7 3 T 4 Sl 2
2019 £ 9 A1 6 AMMEIE. K 4 5 FG5X 4%t B S AE = AN Sy WIss &k R 5 E 5
B3 ZEERCEIAT THWIW . KRR SUE, R SEE /) 7 B RS 05 2 RAL-g
B E A E AN R S, R ETE 45 R T R

T UGl A FE AR S FGSX 4%t B J1{X 5 RAI-g &1 5 SO0 i el 7748+ 2 H 18168,



T b A3 2% 00 I &5 T bh g i B R B K f R AR AR S R i AR 03, AT A
GLDAS/NOAH HRI# 4, KA MM ERTHE 7 2019 4 6 H % 2020 45 11 H Ei&FANuK
AL S R E A (B 5). B 5 RN K SO EARAL 51 R 1) AR R P A
N, ERECIMEZ 2T 3x10° m/s?. FG5X 4%} 5 /13O0 & RATL-g &7 55 74300 1a] b
(R TR] P, LRt R 8 A% 7 DA 53 ) 1.26x10° m/s? F111.02x107° m/s?s

300

200

HH (10° w/s?)

02:00 03:00 01:00 05:00
B 5]

wAH (107° w/s?)

2000 22:00  00:00 02:00 04:00 06:00 08-00  10-00
fisf [a)
(b) hig

200

=)

w107 w/s?)
g

200

20:00  22.00  00:00  02:00  ©04:00  06:00  08:00
B 1
(c) Fe4t

4 FGSX HRAT T /IBOMMEE R W T 44D

Fig.4 Observational results of FG5X absolute gravimeter (each minus a constant value).
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Fig.6 Histogram of observational data errors for RAI-g quantum gravimeter.
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