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Fig. 1. The schematic diagram of dynamic measurement of

the absolute gravity.
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Fig. 2. The schematic diagram of iterative fitting algorithm

of the dynamic fringes.
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20 h.
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of vertical vibration.
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Fig. 5. The results of the recovering and fitting of the atomic interference fringes with the different moving speeds (7 = 4 ms).
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Fig. 6. The changes of the contrast and offset of atomic interference fringes in the case of dynamic measurement environment:

(a) The changing curve of the contrast of atomic interference fringes with the moving velocity; (b)the changing curve of the offset of

atomic interference fringes with the moving velocity.
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Fig. 7. Analysis of the mean values and uncertainties of the
absolute gravity measurement at the different velocities and
different T: (a) The data of mean value of the absolute
gravity measurement; (b) the uncertainties of the absolute

gravity measurement.
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Table 1.  The systematic corrections caused by the

Coriolis effect.

Moving

<44 4 =4 =4
velocity /(cmes 1) 0.55 1.35 2.25 3.75

Ag /mGal 0.0006  0.0024 0.0250  0.0400

1& 1E 52 B} HL BRI 3 200 1) e 85 R (T =
20 ms) W& 8 ff 7, = I = AE 1 T BIE 2N
~1.22 mGal, “FIHE MR HEZE LR 2.42 mGal.
B 7w, R R R T SR AR BE NS AT B
BDABEERPLE AL IRAF A R 4o X {1
SR TAEEN, B 5 0 I B AN 2 B R K.

026701-7


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 71, No. 2 (2022) 026701

JIT AR SCHEHE 3 A AN BE B/ N I 25 514
RN E ) B SRS sl e SR A 2

g—go/mGal

1.35 2.25 3.75
Moving velocity/(cm-s~1)

8 B IEZERL B IR RN T 1 B 25 4 X 1 7 I 45 2R
(T = 20 ms)

Fig. 8. The final experimental results of the dynamic abso-
lute gravity measurement after the correction of the Coriolis
effect (T'= 20 ms).
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Fig. 9. The accurate evaluation of the absolute gravity in
the case of static gravity measurement: (a) Absolute grav-
ity measurements of different 7 at static state; (b) static

absolute gravimetric measurements of 7'= 55 ms for a long

time.
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Table 2. The measured gravity value in the quiet
place of a workshop.

B H] /h 1Ml /mGal
1.0 -2.26
15 -2.27
2.0 -2.31
2.5 -2.22
3.0 -2.35
3.5 2.33

F# 3 EMFRIETH BEATEER
Table 3.  The uncertainties of type B in case of

static measurement in the workshop.
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Experiment on dynamic absolute gravity measurement
based on cold atom gravimeter’
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Abstract

Dynamic gravity measurements can improve the survey efficiency of the gravity field, and can play an
important role in implementing the basic geological surveys, resource exploration, and geophysical research.
Based on cold atom gravimeter, inertial stabilization platform and the movable vehicle device, a system for
dynamically measuring absolute gravity is built, and the dynamic measurement experiments are carried out.
Firstly, the noise power spectra of the vertical vibration are measured at different moving velocities, and the
influence of such a vibration on the measurement of absolute gravity is analyzed theoretically. Besides, the
influence on the contrasts and offsets of the atomic interference fringes are evaluated from different moving
velocities, then the effect of vibration compensation in the dynamic measurement environment is analyzed.
When the maximum moving speed is 5.50 cm/s and the maximum vibration amplitude is 0.1 m/s?, the atomic
interference fringes can still be rebuilt based on the technology of vibration compensation. On this basis, the
atomic interference fringes are obtained at different values of T and different moving velocities, then the
absolute gravity value in the dynamic measurement environment is evaluated. After the correction of the
systematic system and subtraction by the initial value of absolute gravity, the final measured result is (—1.22 +
2.42) mGal. Finally, the experiment on the static absolute gravity is conducted, and the two values are found to
be not much different from each other through comparing the static measurement data with the dynamic
measurement data. The experiment of dynamic absolute gravity measurement in this paper may provide the

helpful reference data for the dynamic absolute gravity measurement with moving vehicles.

Keywords: atom interferometer, cold atomic gravimeter, absolute gravity measurement
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