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A magnetometer was included in the final payload 

of the InSight lander in order to be able to decorrelate 

any magnetic signals from the seismic records. Since 

both the magnetic field of the spacecraft and the small-

scale magnetic field at the landing site were both un-

known, the range of the magnetometer was set to be 

±20,000 nT, a value believed to encompass the sum of 

the two contributions. The digital resolution is still 

quite precise since the magnetometer has a resolution 

of 22 bits or 10 pT. While this range was too small to 

work on the surface of the Earth, without compensa-

tion, it has worked well on the journey to Mars, in the 

carrier spacecraft and after deployment on the Mars 

surface. 

Figure 1 shows the InSight magnetometer sensor in 

its dust cover. The sensor, cover, and pigtail have mass 

of 171g and a dimension of 75 x 74 x 52 mm
3
 for the 

sensor itself. The sensors were thermally qualified by 

cycling between -105°C and 25°C over 2000 times. 

This encompasses the range found upon landing. The 

sensor is mounted on the deck of the lander with the 

positive z direction downward. The sample rate is 20 

Hz but is filtered and transmitted to ground at 0.2 Hz 

for normal data acquisition. The high rate data are 

stored for a period to allow for the later transmission of 

interesting events. 

 
Figure 1. InSight magnetic sensor with dust cover and 

pigtail. 

 

Figure 2 shows the noise level of the three sensors 

in the laboratory. No requirements were levied on the 

lander for the accommodation of the magnetometer. 

However, the interference from the lander seems to be 

mainly restricted to frequencies above 1 Hz, allowing 

decorrelation of both natural and spacecraft magnetic 

noise from the seismic sources. 

 
Figure 2. Noise spectrum of InSight magnetometer. 

 

Knowing the magnetic moment of the lander system 

was not a requirement. However, keeping the magne-

tometer on scale is needed to do the decorrelation. Ear-

ly in the program, an attempt was made to obtain the 

spacecraft magnetic moment by suspending it from the 

ceiling of the test facility and winging it while it was 

surrounded by test magnetometers. The results of this 

swing test are shown as a time series with the best fit 

solution superimposed on the observations in Figure 3. 

The field in the spacecraft axes corresponding to this 

solution was (564, -515, 71) nT. Just before launch 

after more work was done on the spacecraft, this test 

was repeated but using a fixed spacecraft and moving 

the magnetometers. The magnetometer test setup is 

shown in Figure 4. The resultant field in spacecraft 

coordinates was (534, -353, -18) nT. The average of 

these values is (549, -434, 27) with an average uncer-

tainty of 47 nT per component. These values need to be 

subtracted from the readings of the landed values to 

interpret the data in terms of the local martian magnetic 

field. 
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Figure 3. Magnetic field recorded and fit during the swing 

test in 2015. 

 

The magnetic field measured at the landing site has 

a noise level consistent with Figure 2 at low frequen-

cies and is well on scale on each sensor. The magne-

tometer gain is sensitive to the diurnal temperature 

swings. We are presently calibrating the temperature 

sensitivity and will report on progress towards estimat-

ing the local magnetic field at the landing site. 

 
Figure 4. Magnetometer configuration during the static test 

in 2017. 
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