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Magnetic helicity (also called Asymptotic Hopf invariant, V.I Arnold
1974) is an important tool in the study of both astrophysical and labora-
tory plasmas. Helicity is an integral over the helicity density h = A ∧ B,
dA = B, that measures the average asymptotic linkage of magnetic flux B in
a given domain. It is a topological invariant of the magnetic field and pro-
vides a lower bound for the energy. However, the use of the helicity integral
has been hampered by the fact that it only measures the average linkage over
the whole domain and does not provide any more detailed information about
linkage within parts of the domain. Attempts to extract more information
about the linkage of flux, for instance by considering the helicity density,
or line integrals over the helicity density (field line helicity), encounter the
problem that h is not gauge invariant. In this talk we introduce the Calabi
invariant, an integral quantity closely associated with helicity (Calabi 1970,
Gambaudo et al. 2000) and show that this leads to interesting new ways
to interpret the helicity integral and allows to calculate a gauge invariant
asymptotic field line helicity.
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