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Table 1 Information of Martian magnetic field measurement

S AREank ERMX REHES KBRS PR SRR i TR E
1 Mariner4 %[ 1964  SURERRTT 0.9, 1.5, 24s 0.35nT  +320nT {4
2 Mars 2 B30k 1971 =HMRGER R 1 min 1.00 nT £60nT  fHFF
3 Mars3 BRI 1971 =M@ | I#isE 1 min 1.00 nT £60nT  fHFF
4 Mars 5 BRI 1973 =HhELE | I#EsE T 1 min 1.00 nT £60nT
5  Phobos2 TTJRIE 1988 2N =HhfkiE | IpLR T 1.5, 2.5, 40, 600s  0.05nT  =100nT  KFHAEWUIR i ib

6 MGS EH 1996 2 =HhRLIE AR T
7 Rosetta BRI 28] /& 2004 FEIE[TRESR T
8 MAVEN *[H 2013 HEIEIREBERTT

1/16s 0.5nT  £65536nT KPFHAEMUBIRAL
0.05's 0.031nT  +16384nT fHfF

0.015nT  +512nT
1/32's 0.062nT  £2048nT  Jc AR Ak

2.0nT +65536nT

®2 EEMBEER

Table 2 Main performance indicators

ERS TSP RE
R +6.5/jnT
Mg 75 K < 0.01 nTANHz
IR < 0.01nT
it fF0.1 nT
gt R < 0.01 nT/C
TR 1 Hz, 16 Hz. 32 Hz. 128 Hz

(1 Hz W IEH TAERER, Henrig)
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Fig. 1 Installation position of the two probes
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Table S Performance comparison with the THEMIS fluxgate

magnetometer
KRR MAVEN {38 i1
+6.553 6/ nT
i +6.5/inT +2048 nT
+£512nT
2nT
IR 10 pT 0.062 nT
0.015nT
M <7 pTAHz <2 nT/\Hz
KFER 128 Hz, 32Hz, 16Hz, 1Hz 32 Hz

Bk Bk Bk Bk Wk Bk

Ll 1-X 1-Y 1-Z 2-X 2-Y 2-7Z
AR E P/
(nT/°C) 0.008 0.009  0.006 0.006 0.005 0.009
B, = E(Ti) _E(Ti—l) (4)
B,
Br=—2" 5
o (5)
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The ROVER Fluxgate Magnetometer

ZHAO Lin"?, DU Aimin"*’, QIAO Donghai', SUN Shuquan"’, ZHANG Ying"”*’, OU Jiaming"’,
GUO Zhifang"*, LI Zhi"’, FENG Xiao"?, GU Shaoran', LI Feng'
(1. Key Laboratory of Earth and Planetary Physics, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China;
2. Institutions of Earth Science, Chinese Academy of Sciences, Beijing 100029, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China;
4. Soochow University, Suzhou 215006, China)

Abstract: Martian magnetic field measurement is one of the focuses of international Mars exploration mission. China’s first
Mars magnetic measurement mission would carry magnetometers on the rover and the orbiter to achieve joint observation of the
surface magnetic field and the spatial magnetic field. Dual tri-axial fluxgate magnetometer would be carried on the rover, which
adopts Helmholtz compensation coil probe technology and all digital closed-loop feedback circuit technology to realize high
precision same-point measurement of space magnetic field. Reliability, safety and space environment adaptability of the instrument
are well considered in the design. According to ground calibration, the range of the ROVER fluxgate magnetometer is + 65 000 nT,

the noise level is 0.01 nT/NHz, and the resolution achieves 0.01 nT.

Key words: fluxgate; magnetometer; Marian magnetic field measurement

High lights:

e Dual tri-axial fluxgate magnetometer would be carried on the rover.

e Helmholtz compensation coil structure is adopted in the sensor probe , which can realize same-point measurement of space
magnetic field and eliminate the deviation of three-axis vector measurement caused by gradient field.

e Full-range adaptive measurement of £65000 nT is realized by combining the digital feedback technology of FPGA with the
feedback of the probe coil.

e The Rover fluxgate magnetometer has a £65000 nT range, with the noise level less than 0.01 nT/VHz, and the resolution reaches
0.0InT.
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