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Abstract This paper presents the purpose, design and methods of the exploration of Martian

Space Environmental Magnetic Field by Yinghuo-1 (YH-1). YH-1 is the first Chinese Martian Space

Environment Exploration Orbiter, which would be launched with Russian spacecraft “Phobos-Grunt”

in October, 2009, and will reach Mars orbit in September, 2010. The main scientific objectives of the

YH-1 mission are related with Martian space magnetic field structure and dynamic processes, and a

fluxgate magnetometer was considered to be one of the most import payloads in the YH-1 orbiter.

The instrument is designed to work in harsh environment around Mars orbit and to collect high

resolution data in operational orbit. Two three-component fluxgate type sensors are installed in one

boom with separation distance of 45 cm, and gradiometer mode is used to minimize the remnant field
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of platform. The boom is located at the tip of the deployable solar panel, and the distance between

the center of the spacecraft and the outer sensor is about 3.2m. The operation temperature of YH-1

magnetometer sensors is expected in the range −130∼+75◦C and the dynamic range is ±256nT in

16-bit resolution. With a very low noise level below 0.01 nT·Hz−1/2, this magnetometer can measure

three-component magnetic field from DC to 10Hz. The magnetometer will work together with a

Plasma Package onboard this orbiter to complete exploration of Martian space environment. The

total mass of this magnetometer package is about 2.5 kg, and power consumption is 6.8W.
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Table 1 YH-1 magnetometer performance

characteristics

�;8H ;AI<
J<A=/nT −256 ∼ 256

J<BK=/nT 0.01

1Hz CL>?9>/(nT·Hz−1/2) <0.01

MB@:9>/nT <0.1

CD/nT <0.125
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Fig. 1 Inner structure of fluxgate magnetometer
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 &�.

2.2 89:7.;</=0BC
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Fig. 2 Location sketch of two magnetometer

probes on YH-1
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Fig. 3 YH-1 magnetometer probe appearance
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Fig. 4 Block diagram of the magnetometer DPU part
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Fig. 5 Operation diagram of the magnetometer software
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Fig. 6 Linearity test system and experimental process

? 7 ���or A m y lsf`Kpq
np
Fig. 7 Linearity test result of the y-axis sensor of the magnetometer probe A
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Fig. 8 Noise test system
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Fig. 9 Spectrum curve of three axial sensors of

the magnetometer probe A
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Fig. 10 Stability test result of the x-axis sensor of the magnetometer probe A
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Fig. 11 Temperature stability test system
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? 12 �������ork A m�vt�wnp
Fig. 12 Temperature stability curve of three axial

sensors of the magnetometer probe A
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b�c.�w"G)x%�8E2I 4.

5 2 RSTU6XYZ[uYyvwxyyvzz
Table 2 YH-1 magnetometer performance

characteristics comparison

�;8H ;AI< vtHxJwuy
J<A=/nT −256 ∼ 256 −270 ∼ 270

J<BK=/nT 0.01 yz 0.01

1Hz CL>?9> 0.01 <0.01

/(nT·Hz−1/2)

MB@:9>/nT <0.1 <0.03

CD/nT <0.125 <0.09
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