
Geophysical Research Abstracts,
Vol. 10, EGU2008-A-05423, 2008
SRef-ID: 1607-7962/gra/EGU2008-A-05423
EGU General Assembly 2008
© Author(s) 2008

Thermal fluctuation fields in basalts and the Barbier
plot
A. R. Muxworthy (1), D. Heslop (2) and D. Michalk (3)
(1) Imperial College London (adrian.muxworthy@imperial.ac.uk), (2) Universität Bremen (3)
GeoForschungsZentrum Potsdam

Néel’s thermal fluctuation field (Hf ) is central to thermoremanent acquisition models,
which are key to our understanding of the reliability of palaeomagnetic data, however,
Hf is poorly quantified for natural systems. We reportHf determinations for a range
of basalts, made by measuring rate-dependent hysteresis. The results for the basalts
were found to be generally consistent with the space of the Barbier plot, which is char-
acterized by the empirically derived relationship;logHf ∝ 1.3logHC (whereHC is
the coercive force), obtained from measurements on a wide range of different mag-
netic materials. Although the basalts appear to occupy the correct position within the
space of the Barbier plot, the relationship within the sample set,logHf ∝ 0.54logHC ,
is different to the Barbier relationship. This difference is attributed to the original Bar-
bier relationship being derived from a wide range of different synthetic magnetic ma-
terials, and not for variations within one material type. We consider the relationship
betweenHC and the activation volume,vact, i.e.,HC ∝ v−0.78

act for our sample set.
This compares favourably with theoretical predictions, and with previous empirical
estimates based on the Barbier plot, i.e.,HC ∝ v−0.73

act .


