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Abstract This review addresses possible biospheric effects of geomagnetic polarity transi-
tions. During a transition the magnetic field at the surface of the Earth decreases to about
10% of its current value. If the geomagnetic field is a shield against energetic particles of
solar or cosmic origin then biospheric effects can be expected. We review the early specula-
tions on the problem and discuss in more detail its current status. We conclude that no clear
picture of a geomagnetic link, a causal relation between secular magnetic field variations
and the evolution of life on our planet can be drawn.
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Fig. 8 The spatial distribution of the radial component of the Earth magnetic field (/eft) and regions on the
globe that become accessible to 256 MeV protons (right) before and during a simulated polanty reversal.
Top: 15000 years before the reversal. Bottom: At the time of the reversal (after Stadelmann 2004)
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n Thus, the CCDF also follows a power law with a reduced
exponent (o — 1).
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Figure 8. As Figure 2 except that the variable is the
number of geomagnetic storms as a function of storm
size, as measured by Dst. In Figure 8a, 100 bins were
eqzu?ally spaced in Dst between |Dst| = 100 and |Dst| =
10~
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Dark Cloud:

1-100 pc

10-100 K

100-1000 /cc R 10-100 MK
20 km/s W R0 1-1 /cC

1% of mass is dust 1000 km/s
Time scale is million years 10 % of pressure is cosmic rays

(a number of magnetic excursions occur) Time scale is thousand years




Encountering dark clouds or supernova remnants are inevitable.

Scorplus-Centaurus Gum Nebula

Association 5 . /

B woe .

B crse o 400-500 pc view (Frisch 2000)
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Fic. 2— Time profiles of local fluid properties for an observer at a fixed distance R = 10 pe from a supernova blast of 10" erg. The constant early time values are those
of the ambient medium; the spike then denotes the amival of the shock, which is followed by a drop in density and rise in temperature as the observer’s location is engalfied
inthe SNE. The pressure curves display Paam, (dotted nes), Prg, (davhed lines),and Pey = P 4+ Prgg (solid lines ). Lefi: Explosion intoa Local Cloud mediom. Right: Ex-
plosion into the avemge ISM. [See the electromic edition of the Jowmal for a color version of this figure. ]

Fields et al. (2008)
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