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Test Campaign with the Flight Model of the JUICE Magnetometer
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In April 2021, performance tests with the Flight Model of the JUICE magnetometer took place in the Merritt coil
system of the Conrad Observatory. With the coil system the magnetic environment of Jupiter was simulated so
that the proper functioning of the magnetometer could be examined under realistic field conditions.

The Jupiter icy moons explorer (JUICE) is a planetary space
science mission by the European Space Agency. The satel-
lite was successfully launched on 14th of April 2023 from the
European space port in French Guyana (Grasset et al., 2013,
https://doi.org/10.1016/j.pss.2012.12.002). In July 2031 the
spacecraft will enter the orbit around Jupiter and in Decem-
ber 2034 it will start the detailed investigation of Ganymede
along a circular orbit 500 km and then 200 km above the
surface. The JUICE spacecraft is equipped with a total of
10 scientific instruments, one of which is the JUICE mag-
netometer (J-MAG). It is led by Imperial College London.
The instrument contains three sensors: two vector flux-
gate sensors (IBS & OBS) and an optical scalar sensor (SCA),
which provides accurate reference measurements for the
in-flight-calibration of the two fluxgate sensors. OBS was
built by Imperial College London, IBS by the Technical Uni-
versity Braunschweig and SCA was developed by the Aus-
trian Academy of Sciences in cooperation with the Graz Uni-
versity of Technology. In flight configuration, the OBS and
SCA sensors are mounted at the very end of a 10.6 m long
boom whereas the IBS sensor is located 3 metres closer to
the spacecraft.

Figure 1: The scalar (a) and the two fluxgate sensors (b and c) in the center of the Mer-
ritt coil. Only the distance between OBS and IBS is not flight like.

In April 2021, part of the final performance tests of the J-
MAG flight instrument took place with the sensors in the
Merritt coil system of the Conrad Observatory. The magnet-
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ically clean and temperature stable conditions in conjunc-
tion with the large coil system provided a perfect environ-
ment for this test campaign. The sensors were installed on
jigs that defined their position and orientation to each other
as realised on the magnetometer boom aboard the JUICE
satellite. Only the distance between IBS and the other two
sensors had to be reduced. Firstly, the possibility for mu-
tual interferences between the sensors were investigated:
interference between the operational heaters and the mag-
netic field measurements, influence of the triple sensor con-
figuration on the output of the sensors and magnetic field
generated by the auxiliary coil of SCA at the position of
OBS. Secondly, the transfer functions of the sensors were
measured and thirdly, the magnetic field in the vicinity of
Jupiter was simulated with the Merritt coil system, in or-
der to confirm that the J-MAG operates accurately at the ex-
pected magnetic field strength and that the acquired field
vector information needed to decide on the measurement
mode of the scalar sensor is transferred correctly from the
fluxgate sensors to the scalar sensor. The campaign at the
Conrad Observatory confirmed that the J-MAG flight model
meets the performance requirements of the JUICE mission.
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Figure 2: All three sensors follow the Earth’s field variations along magnetic North
during a several hours long continuous measurement. The Merritt coil system was
used to reduce the Earth’s magnetic field to approximately 300 nT. An artificial offset
was added to IBS and OBS to get a clear separation between the readings of the three
sensors.
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