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Table 1 Jupiter magnetic field models’ coefficient

T R VIP4 VIT4 06 V1_17eV
1 g! 420 543 428 077 424202 420 825
2 gl -65 920 ~75 306 -65929 -65 980
3 h! 24992 24616 24 116 26122
4 g5 -5 118 -4283 -2181 -3411
5 2 -61 904 -59 426 ~71106 ~75 856
6 h) -36 052 -50 154 -40 304 -29 424
7 2 49 690 44 386 48 717 48 321
8 h? 5250 38 452 7179 10 704
9 gl -1576 8906 7565 2153
10 g -52036 -21 447 ~15 493 -3295
11 hl -8 804 -17187 -38 824 8 883
12 g 24386 21130 19775 26315
13 ? 40 829 40 667 34243 69 538
14 g -17 597 -1190 ~17 958 -6905
15 n -31 586 -35263 -22439 -24718
16 gy -16 758 -22925
17 g 22210 18 940
18 hl 7557 16 088
19 g -6074 -3 851
20 n? 40411 11 807
21 g -20 243 9926
22 h -16 597 6195
23 g: 6 643 1271
24 n 3866 12 641
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Fig. 1 Magnetic field calculation flow chart
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Fig.2 VIP4 model’s Jupiter surface magnetic field strength
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Fig. 3 VIT4 model’s Jupiter surface magnetic field strength
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Fig. 4 06 model’s Jupiter surface magnetic field strength
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Fig. 5 VI model’s Jupiter surface magnetic field strength
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Table 2 VIT4,V1,06 and VIP4 models’ magnetic pole position

B AL TP

VIP4 50°N,210°E 75°S,350°E

VIT4 50°N,210°E 85°S,20°E
06 50°N,210°E 84°S,108°E
V1 50°N,210°E 65°S,225°E
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Table 3 VIP4,VIF4,06 and V1 models’ magnetic field ranges

B 588 #5e /M /G 5 L I K AB/Gs
VIP4 2.670 40 15.610 00

VIT4 2.374 50 13.882 20
06 3.03310 13.970 70
\4 2.364 60 13.209 90
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Table 4 VIT4 model’s magnetic field ranges at different heights

[ SRS I/ ME/Gs S NAE/Gs FIE/Gs
R 23745 13.8822 7.794 7
2R, 0.455 6 1.1749 0.841 8
3R 0.1445 0.3339 0.248 5
4R, 0.062 7 0.1390 0.104 7
SR, 0.032 6 0.070 7 0.053 6
6 R, 0.019 1 0.040 8 0.0310
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4780.8 6.007 —35.668 77.068 —0.030 27 0.014 00 —0.000 26
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Table 6 Deviation of the magnetic field model from the measured value

%
P10 P11-HVM P11-FGM
fhi 2 — — B
A Rite % FEIE Rl FEE it %
VIP4 5.41 5.54 0.45 111 —4.38 6.64
VIT4 6.15 6.37 3.25 3.61 —1.80 5.60
06 7.24 7.30 2.80 351 —2.17 5.67
Vi 6.67 6.79 0.91 2.87 —3.91 6.72
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Fig. 6  Jupiter surface magnetic field based on Juno data
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Comparative Analysis of Jupiter Magnetic Field and Magnetic Field Model

FEI Tao, FANG Meihua, ZHU Jicong, TIAN Pengyu

(College of Astronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Jupiter has the strongest magnetic field among the planet in the Solar system. In this paper, Jovian magnetic field
and its” models including VIP4, VIT4, 06 and V1 was investigated. And then the calculated magnetic field results by these
models were compared. It was found the range of magnetic filed strength by these four models were consistent. While global
magnetic field distribution were not exactly the same, especially the position of magnetic south poles. The deviation were small
between the models and magnetic data obtained from spacecraft missions. It can provide necessary theoretical basis and
computational model support for environmental protection of Jupiter exploration. VIP4, VIT4, O6 and V1 was investigated. And
then the calculated magnetic field results by these models were compared. It was found the range of magnetic filed strength by these
four models were consistent. While global magnetic field distribution were not exactly the same, especially the position of magnetic
south poles. The deviation were small between the models and magnetic data obtained from spacecraft missions. It can provide
necessary theoretical basis and computational model support for environmental protection of Jupiter exploration.

Key words: Jupiter magnetic field; magnetic field mathematical model; magnetic field distribution; model precision

High lights:

e Utilizing Matlab software to realize the calculation and mapping of Jupiter's magnetic field intensity.

® (Calculate the variation of magnetic field strength with height.

® Comparing the magnetic field distribution and accuracy of each model.
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