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Introduction:  Various FeNi phases (kamacite, taenite, 

tetrataenite) are dominant magnetic phases in most chondritic 
meteorites. In addition, iron-bearing sulphides are detected in 
meteorites as well as in cometary dust. The low-temperature 
magnetic properties of the daubreelite (FeCr2S4), troilite (FeS), 
and kamacite (FeNi) minerals were investigated. At room tem-
perature daubreelite is paramagnetic and troilite is antiferromag-
netic, thus not contributing to remanent nor induced magnetiza-
tions. However, at low temperatures magnetic transitions occur 
enhancing significantly their magnetic properties. 

Daubreelite:  Daubreelite is paramagnetic at temperatures 
higher than its Curie temperature Tc = 150 K. Below Tc dau-
breelite is ferrimagnetic. The magnetic susceptibility and satura-
tion magnetisation of ferrimagnetic daubreelite are approxi-
mately 5-10 times lower than those of FeNi. On cooling down 
through the Tc saturation magnetization of daubreelite sharply 
increases and reaches maximum of 32 Am2/kg at 80 K. Below Tc, 
magnetic susceptibility of daubreelite ranges between 0.5-
3.5 10-4 m3/kg reaching maximum value immediately below it. 

Troilite:  At room temperature troilite is antiferromagnetic. 
However, at temperature Tm = 60 K a magnetic transition of un-
certain origin occurs, which might be due to a canting of mag-
netic spins. Below Tm the saturation magnetization of troilite sig-
nificantly increases to its maximum value 0.8 Am2/kg – roughly 
two orders of magnitude lower than FeNi. Magnetic susceptibil-
ity of troilite is low (~4 10-7 m3/kg) with a local maximum 
around Tm (~1.7 10-6 m3/kg) 

Discussion:  The magnetization and susceptibility of iron 
bearing sulphides, especially daubreelite, is significantly in-
creased in low temperature range. Those minerals can contribute 
to or even control magnetic properties of bodies in the cold re-
gions of our Solar System. 

The thermal conditions of the objects in the main asteroid 
belt are probably above those temperatures. However the icy 
trans-Neptunian objects as well as comets containing “magnetic” 
iron sulphides within the dusty fraction are among candidate ob-
jects for recording low-temperature magnetic events. This can be 
also the case of the comet 67P/Churyumov-Gerasimenko which 
will be visited by the Rosetta space probe with the magnetometer 
on board as well as on the lander. The magnetic properties of iron 
bearing sulphides must be considered while interpreting the mag-
netic observations of such bodies. 
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