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Habitable zones of M stars are located at small orbital distances. Earth-like extrasolar
planets in such habitable zones are synchronously rotating with their host star because
of strong tidal interaction. This leads to rotation rates which are much lower than those
expected for planets not subject to tidal locking, resulting in relatively small magnetic
moments. We found that an Earth-like extrasolar planet, tidally locked in an orbit of 0.2
AU around a M star of 0.5 solar masses (i.e. within the region where liquid water is
expected to be stable on the planetary surface), has a rotation rate of 2% of that of the
Earth. This results in a magnetic moment of less than 15% of the Earth's current
magnetic moment. We find that because such a close-in extrasolar planet is not
protected by an extended Earth-like magnetosphere, the flux of galactic cosmic rays to
the planetary atmosphere is strongly enhanced. The magnetospheric protection is
slightly more efficient for more massive planets. Implications of such enhanced cosmic
ray fluxes on the concentration of biomarker molecules are discussed in a poster by
Grenfell et al. Clearly, these studies have important consequences for missions like
TPF/DARWIN which aim for the detection and analsis of biosignatures in the spectra of
Earth-like exoplanets.



