B005-34 O00:B O0:100 230 9:45-10:00

000000000000 0D0000000O00DOO000O00 (MSTID)O OO

#00 00 [1)
10000000

Hemisphere-coupled numerical model for medium-scale traveling ionospheric
disturbances (MSTID)

# Tatsuhiro Yokoyamal[1]
[1] RISH, Kyoto Univ.

Plasma density structures and associated irregularities in the nighttime midlatitude ionosphere are frequently observed e
frontal structures elongated from northwest to southeast (NW-SE) in the northern hemisphere, also known as medium-scal
traveling ionospheric disturbances (MSTIDs). The MSTIDs and the coupling process between the E and F regions are studie
with a three-dimensional numerical model which can simulate two instability mechanisms: Perkins instability in the F region
and sporadic-E (Es)-layer instability in the E region. Therefore, it is reasonable to consider that the coupling process also work
between two hemispheres. We have a clear evidence that MSTIDs were often observed simultaneously at magnetic conjuge
locations in the Northern and Southern Hemispheres. A new midlatitude ionosphere electrodynamics coupling model (MIECO]
has been developed which can model the coupling process between the E and F regions with dipole magnetic field lines. Usir
the new model, MSTID structure is reproduced from random perturbation on an Es layer in a wide latitudinal range. A typical
wavelength of “150 km, larger amplitude, and smaller MSTID's tilt angles at lower latitudes are consistent with observations. It
is shown that the polarization process in the E region driven by neutral winds is essentially important for the full development of
MSTIDs as well as the seeding of NW-SE perturbation in the F region. In order to simulate the hemispheric coupling process
model domains are prepared for two hemispheres and coupled by equipotential magnetic fields. Electric field is solved b
integrating conductivities in both hemispheres, and all other parameters such as plasma density and neutral wind are independe
We can study important parameters and favorable conditions of MSTID growth by changing the parameters independently in th
two hemispheres.
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