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The Interior Exploration using Seismic Investigations, Geodesy and Heat Transport (InSight) mission successfully
landed on Mars on 26 November, 2018 at 4.50◦ N, 135.62◦ E in Elysium Planitia. The Insight FluxGate magnetometer (IFG) is part of the Auxiliary Payload Sensor Suite (APSS) of instruments that will monitor environmental
conditions at the lander, for the primary purpose of accounting for sources of wind, temperature, pressure and
magnetic field noise in the seismic data. The IFG is the first magnetometer to be deployed on the surface of Mars,
and thus affords unique opportunities for magnetic field-based studies of the martian interior, the ionosphere, and
the extent to which conditions in the solar wind affect the martian surface environment. In this, and a companion
paper (Russell et et al., 2019), we report on initial results from the IFG instrument. Here, we focus on approaches
for estimating the local crustal magnetic field at the InSight lander, yielding the first surface-based estimates of
Mars’ crustal magnetic field.
We use two approaches to estimate the local crustal field: (1) In theory, IFG data can provide a direct estimate of
the crustal field via the DC field. However, such estimates require accurate characterization of the DC spacecraft
field, with instruments in their deck and/or deployed configurations. Characterization of spacecraft fields prior to
landing provide estimates for the magnitude of the spacecraft field of ∼700 nT. (2) Vibrations of the InSight lander
in response to the daily winds have been recorded by the Short Period sensors of the seismic experiment SEIS.
These high frequency tilts result in accelerations and magnetic field perturbations that may be detectable on the
short-period seismometer, SP, and the IFG respectively. Calculations based on Viking data prior to InSight ground
operations, suggested that wind speeds of at least 10 m/s expected at the InSight landing site, would produce lander
tilts of ∼ 10−4 degrees. These in turn could produce magnetic field perturbations on the IFG resolvable with ∼20
hrs of data. Measurement of the horizontal signals on SP and the horizontal perturbations to the magnetic field in
the resonance frequency band of the lander allow a least squares solution for the vertical component, BZ , of the
ambient crustal magnetic field. Accordingly, over 40 hours of simultaneous IFG and SP data have been collected
while the SP is on deck and we will report on results from these data.

