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Fig.1 The orbital sketch of the two-body motion
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Table 1 The partial parameters’ range of the known exoplanets

Planet Mass/M; Period/yr Star Mass/Ms  Distance/pc

1072-60 1073-500  0.02-4 1-8500

x2 JIMERETEEXANEFHER

Table 2 The astrometric signature of the star in different models

Model Planet mass/Mjy Star Mass/Ms  Period/yr Distance/pc  Signature/uas

A 1 1 2 15 100
B 1 1 5 15 186
C 2 1 5 100 55
D 5 1 10 1000 22
E 10 1 20 1000 70
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Table 3 The apparent magnitude of the sunlike stars at different distances and the
accuracies of the gaia
Distance/pc 10 100 1000 10000

Apparent magnitude/mag  4.75 9.75 14.75 19.75
myv < 10 mag, 4 pas
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Accuracies of the gaia my < 15 mag, 10 pas

myv < 20 mag, 200 pas
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Fig.2 The sketch of the observation of the two-body motion
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A-1 100 2 20 23.75 24.20 1.65 0.92 6.82 3.78 3.06x1072
A-2 100 2 40 18.79 17.84 0.47 0.24 2.26 0.36 7.20x1073
A-3 100 4 40 26.51 26.66 0.18 2.67 2.62 0.27 9.40x1073
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Table 5 The convergence interval of the models A-1 and A-3

Convergence interval of each orbit element/(%)

Model
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A-1 -3.0-3.0 -—-2.0-11.0 -—-14.0-14.0 -16.0-16.0 —15.0-15.0 —-11.0-11.0
A-3 —6.0-6.0 —9.0-9.0 —6.0-11.0 —22.0-22.0 -12.0-12.0 -13.0-22.0
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Table 6 The LSQ and FFT results of the models A-1, A-2, and A-3

Model LSQ/d FFT/d Periods/d
698.49  720.00  730.00
A-1
735.77
712.23  716.67  730.00
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692.58  716.67  730.00
A-3
755.88
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Fig.3 The results of x and y components of the model A-3 with FFT
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Exoplanet Detection by Astrometric Method

XU Wei-weil234  LIAO Xin-hao'® ZHOU Yong-hong!?® XU Xue-qing'?
(1 Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghat 200030)
(2 School of Physical Science and Technology, ShanghaiTech University, Shanghat 201210)
(8 Key Laboratory of Planetary Sciences, Chinese Academy of Sciences, Shanghai 200030)
(4 University of Chinese Academy of Sciences, Beijing 100049)

AsstracT As we known, the exoplanets are mostly detected by the methods of radial
velocity and transit, only one is found by the astrometric method. As the data of
the gaia to be released, astrometry will become one of the most important method for
detecting exoplanets gradually. Based on the position sequence of stars, this paper
discusses the calculation of the equations of dynamics conditions involved in solving
the mass and the orbit parameters of the planet. Due to the deficiency of the available
theory (orbital element method), we put forward a new method (coordinate velocity
method). The differential correction formulae of the two methods are presented, as well
as the necessary simulation. In addition, the method established in this paper can be
applied to the multi-planet system easily.

Key words exoplanet, astrometry, celestial mechanics: orbit calculation and determi-
nation, methods: data analysis



