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Abstract  The gravity gradiometer has important application value in resource exploration, geophysical research,
autonomous navigation and other fields. The gravity gradiometer based on atom interferometers is a new type of high-
precision measuring instrument, and its miniaturization and practicality are the core problems to be solved in its wide
application. We design and implement a compact high-precision atom gravity gradiometer capable of measuring horizontal
components. The instrument adopts the technical scheme of combining all-quartz vacuum cavity and accessory frame,
which reduces the volume of the sensor part to 105 L. It adopts a double-sided optical modular structure, which reduces

the volume of the optical unit to 36 L. These evolutions make the instrument very easy to carry. In laboratory, the

sensitivity of the instrument is measured to be 320 E/v Hz , and the resolution is 3. 3 E@4800 s (1 E=1X10 s 7).
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Fig. 1 Schematic diagram of phase shift caused by gravity during atomic interference
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Fig. 2 Configuration of the horizontal-type atom gravity gradiometer
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Fig. 11 Allan deviation curve of gravity gradient measurement

FI 5 R A =320 E/VHz . H#i, ®ATLEIE T 84k
A F AR IE — LR 155 115 Mt 29 2 30001, &
ik (AR 0L A5 B9 M5 MR Lb A% TR G A 5 AR 7 R A
24 mrad/v/Hz , %f 57 T 3 46 )3 0] 4 M 5 328 E/VHz,
5 S R RE B AR AR AT IR, ORI R R A
R E R TR . YRR g, IR
167 308 o e 4 0 SR A R R T R ) R E MR i — 2
BRI AR AR

R T SR UE % K V- R AN S B M B AR SC
— AR TR TR TR E G AT LR, K E
24 500 kg A ot & B 7R BB BE ALY B 3 11 R i Bh I il R
T8k B I AR AL . R R R K R 30 em 575
B 648 RS 15 em X 7.5 em X 3. 75 cm Y 45 fit HE
BTN, e B G 7 ) 5 B AL
B[] 15, 7K P A B R A 64. 3 om, 256 Hh B
W By 1) R R 571 em B A 5 (UK P J7 1 B B R
) N AR AR 2BER S E, R R
PR TE BEE R 104, 14 E, TEIR S 7 AR T IR R
47.03 E, B REASALAE J 57. 11 E, A 4k AR Bz oAt i 5 36
Phre A T IR EEAS AL ZY 1. 69 E, TR 7 4 B AR Ak B
WAE N 58. 8 Eo L5 h A 1 h ikt 28 — Wk & B il {7
B2 104508 5 . g5 RN 12 iR, A Th
AR kg 000 £ 15F [R] 5 e R 7 S o7 B Ak R fg e 4SO A5

—e— mass lower
0.028 ’ —w— Nass upper

0.026 : ./ .
.
- _ﬁ__ﬁr___

Ellipse phase /rad
= = =
(=] = (=]
g B B

0.018

0.016 | "

Data number

B 12 5y b A i S 0 i b

Fig. 12 Experimental results of gravity field modulation
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