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The impact of a large cosmlic body with typical silze B ™ 1
km (mass M ™ 4-10 Gt for a stony or d1cy bedy) moving with
veloclty V ™ 50-70 knv/s (kinetlc energy of the order of 10%'J
or 10% Mt of TMT) on the Earths surface leads to a8 Zfull
vaporization of a body and of a significant part of substance of
the upper layers of the Earth and even to the lonization of this
vapour cloud. AsS a result a8 hypersonic Jet of air and ercsion
plasma is formed. The kinetic energy Ed of the Jjet can reach
10-20% of the kinetlc energy of a cosmic body or even more. The
magnitude of Ej is far sabove the total energy of the
geomagnetic fleld of the Esrth (spproximstely equivalent to the
energy of 100 Mt) and the totsl mass cf a2 fast-moving part of
the Jet Md ¥ Iple kg 13 far above the maas of atmosphere In the
Jet expansion cone. Thus the Jet will propagate practically
inertislly with the constant mean velocity U ™ 10-20 km/3 and
even higher. The intersction of this plasma Jet with the Earth's
magnetlic fileld causes magnetodynamic effects similar tc theose
which are produced by cosmic nuclear explosions but of a Ilarger
scale.

The electric fleld of polarization and electric current
through the lonosphere form a giant MHD-generator tranaforming

Jat Ed into the thermal energy of
glent of conversion £ = QWE, 1s
approximately equal to U B2t?/(V M,), where B 18 the inductivity

A d
of the geomagnetlc field near the Earth's surface and V, 1as the

e
charecteristic integral surface Pedersen  conductivity of

© Lunar and Planetary Institute ¢ Provided by the NASA Astrophysics Data System

1063




1064

LPSC XXIV

ON MAGNETODYNAMIC EFFECTS: 1. V. Nemchinov et al.

icnosphere I, = 02/(4WVA) ~1-10 Ohm"1, ¢ 18 1iight veioelity.
Let us take for the characteristic time of dInteraction of the
plasma Jet with the magnetosphere t = R /U ™ 600 s, where Rj

i3 the Earth's radius (for this time the interacticn 13 already
global and the reduction of the geomagnetic fleld at the shock
wave front takes place). Hence { 7 1073~ 107 pand the total
thermal energy release in ioncsphere Q ~ 10'7- 107'%J or 10°-
10 Mt of TNT. This energy release 1s tens times greater then
the thermal energy of the undisturbed ionosphere and energy of
the geomagnetic fleld at the helghts more than 100 km.

The substantisl ionospheres heating and the deformation of
the magnetesphere can lead to different Immediate consequences
(the degtruction of the ozone layer, disruption of the radlation
belts, and precipitation of the trapped energetic particles from
them, to the large amplitude oscillations of the ionospheric and
magnetoapheric plasma, to the Interruption In the transmission
of the elesctromagnetlc signals of different wavelengths which 1s
an Imporiant factor In our information age especlally iIn  the
case of the catastrophle Impact etc) and to long  term
consequences which should be evaluated.

The preliminary results of experimental and numerical
modelling of the plasma Jet - magnstosphere Interaction are
presented.
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