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Abstract: Objectives: With the development of deep—space technology of China, the Jupiter exploration
program has been added into the schedule. The precise orbit determination (POD) and gravity field recovery
play an important role in Jupiter exploration.Methods: This paper focuses on the precise orbit determination
of Juno and low degree gravity field recovery of Jupiter. Firstly, the coordinate system and dynamics model
of the Jupiter probe are given, and the Juno precision ephemeris of jet propulsion laboratory (JPL) is used
for verification. Then, the deep—space Doppler measurement model is presented and the trajectory of Juno
is calculated by using the tracking data.Results: The dynamical fitting position difference is on the order of
10 m, and the velocity difference is less than 6 mm/s. The difference with the reference orbit given by JPL
is better than 1 kilometer. Conclusions: The simulation data is used to verify the reliability of gravity field

solution, and the measured data near 4 perijove points of the Juno is used to calculate the gravity field coeffi-
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cients of Jupiter, obtaining the gravity fieldzonal coefficients up to 8 degrees.

Key words: precise orbit determination (POD); Juno Probe; Jupiter gravity field
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Fig.1 Perturbation Acceleration on Jovian Probe
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Results and JPL Reference Ephemeris near Perijove 6
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Tab.4 Orbit Differences Between Dynamic Fitting

Results and JPL Reference Ephemeris near Perijoves
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Tab.6 Orbit Determination Results of Simulation Data
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7S /m
RMS 316.465 0.265
ISy NE] 25.161 0.206
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Tab.7 Residuals Statistics of Juno Data near Perijoves
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Tab.9 Gravity Field Model Solution for Jupiter Using Simulation Data

f5 HMER 0.1 mm/s

1 B 1.0 mm/s

g .
o iR R LS R 5E LG R 5E

J, —6572.506 8 —6572.5067 0.004 3 —6572.506 2 0.0432

J, 0.0158 0.0158 0.003 8 0.0155 0.038 3

Jy 195.536 3 195.536 3 0.004 6 195.536 2 0.045 4

Js 0.020 8 0.020 8 0.004 5 0.0210 0.044 5

Js —9.484 8 —90.484 8 0.004 8 —9.484 9 0.047 5

J; —0.032 0 —0.0319 0.004 8 —0.032'1 0.043 6

Jg 0.588 4 0.588 3 0.005 1 0.588 1 0.050 8
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Tab.10  Gravity Field Model Solution for Jupiter Using Juno Data
G310 0 SCik[11]485 5% LA T A 15RO i B 45 2R 4 RBR IR AR 5T
(Mt 1) PEAR L AR 3 AR 6 WAL fifp S 45 AN 52 JE

J, —6572.506 8 —6572.650 0 —6572.498 2 —6572.5309 —6572.4837 —6572.5137 0.009 19
Jy 0.0158 0.021 3 0.014 5 0.050 7 —0.018 6 0.017 7 0.009 73
Jy 195.536 3 195.503 1 195.513 8 195.532 7 195.546 6 195.533 0 0.009 85
J5 0.020 8 0.018 0 0.030 4 0.025 3 —0.006 1 0.021 2 0.009 94
Js —9.484 8 —9.5299 —9.516 1 —9.478 2 —9.476 2 —9.486 8 0.009 96
J; —0.0320 —0.0734 —0.007 4 —0.023 8 —0.057 8 —0.0334 0.009 98
Jg 0.588 4 0.594 4 0.544 6 0.604 3 0.599 5 0.587 5 0.010 00
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Fig.8 Signal Degree-RMS and Formal Error Degree—
RMS of Recovered Gravity Field
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