
Geophysical Research Abstracts,
Vol. 11, EGU2009-11830, 2009
EGU General Assembly 2009
© Author(s) 2009

Effect of changing ionization on the low frequency waves in the collisional
ionosphere
B.P. Pandey (1,2) and S.V. Vladimirov (2)
(1) Department of Physics, Macquarie University, Sydney, NSW 2109, Australia, (2) School of Physics, The University of
Sydney, NSW 2006, Australia (S.Vladimirov@physics.usyd.edu.au)

The lower part of the Earth’s ionosphere is weakly ionized whereas upper ionosphere is completely ionized. In
the E region and lower F region of the Earth neutral – plasma collision plays important role and therefore the
investigation of the collisional, non-ideal magnetohydrodynamic (MHD) effects are important. There are three
regimes in which non-ideal MHD effects may operate. Ambipolar — When the magnetic field can be regarded
as frozen in the plasma and drifts with it through the neutrals; Ohmic — When neutrals stop the ionized particle
from drifting with the field, and, Hall — When electrons and ions are well coupled or partially coupled to the
field. Therefore, propagation of the waves in the medium can be studied in any of the three regimes. The Earth’s
ionosphere undergoes rapid change over a very short scale length and the ratio of neutral to the plasma density
changes with increasing height. Further, this ratio is also nonuniform along the radial direction as well. Therefore,
the relative drift velocity between the neutral and plasma particle changes with changing ionization in both
radial as well as vertical direction. We investigate the propagation of the wave in such a medium and show that
the gradient in the ratio of neutral to the plasma density severely modifies the wave properties. The results are
discussed in the context of observed wave structure in the medium.


