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A numerical simulation of thermospheric mass density anomaly in the dayside cusp
region
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Observations from the CHAMP satellite indicate that the neutral mass density at about 400 km altitude in the dayside cusj
region is frequently larger than in adjacent regions by about 100 percent at the maximum [Luhr et al., 2004; Schlegel et al., 200-
Rentz and Luhr, 2008]. Many authors assumed that the density enhancement at about 400 km altitude is caused by the upwelli
of the dense air heated at lower altitudes [Luhr et al.,, 2004; Demars and Schunk, 2007; Rentz and Luhr, 2008]. Luhr et al. [2004
suggested that the enhancement is confined to the cusp region by small-scale FACs. Rentz and Luhr [2008] suggested that 1
Joule heating rate is enhanced by the ion precipitation. However, it has not been confirmed weather the heating supplied throug
the mechanism is sufficient to achieve the density enhancement. In addition, density reductions were also observed closer to t
poles [Schlegel et al., 2005]. These indicate that the mechanism of the enhancement is different from the above one.

In this study, a numerical simulation is performed to identify the mechanism of the density enhancement. The simulation is
performed under a general convection electric field and electron precipitation. lon precipitation in the cusp region is not assume
here. A three-dimensional atmosphere-ionosphere model [Matsumura, 2012] is used and experimental models of convectic
electric field are added to it.

The simulation shows that the density enhancement is generated by overlapping gravity waves. The gravity waves are excite
at poleward parts of aurora oval in the east and west of the cusp region. They propagate to the cusp region and their dense pha
overlap in the cusp region. The density reduction closer to the pole is also reproduced. When the electric field is constant, th
density enhancement and reduction are disappeared as the gravity waves propagate, but they can be regenerated and freque
observed if the electric field varies as time and the gravity waves are successively excited.
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