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At the High Altitude Observatory Thermosphere lonosphere Electrodynamics General o 5 000 L 3 oo
Circulation Model (TIE-GCM) was developed, and coupled to the plasmasphere A i . _—
model Global lonosphere Plasmasphere Model (GIP) The plasmasphere is a region 10 - :— | | |
of cold plasma above the earth’s ionosphere and inner magnetosphere. We will test 20 - = e
and examine the new coupled model GIP-TIEGCM by comparing with TIE-GCM to ol | tj ;010 | '.t Z | ( 'M;i' ) t‘ magneuébfongimie <_wé{fi
see the effects of including a plasmasphere model. We are also using the B oen, magnetic longitude.\~west, +eas |
International Reference lonosphere (IRI) which is an empirical standard model of the [Based on Scherliess/Fejer model 1999]
lonosphere based on all available data sources to make comparisons. Since this is

the first time the coupled GIP-TIEGCM is tested we focus on the geomagnetic quiet 180 TSN 0N SON BN AW 0 ME BE WE E I0E 160 160

time and the low and mid latitude region. April 1 IRl and TIEGCM profile seems a little different from GIP-

TIEGCM, that maybe as a result in an error in the code or
some parameters needs to be adjusted. The ExB drift has
units of m/s and electric field iis mV/s

Introduction

The ionosphere is a layer of electrons and ions which stretches from around 80
km to over 1000 km. The ionosphere is highly variable even under geomagnetic
guiet time conditions. It consists of different layers due to solar radiation acting
on different compositions starting with the D-region about 50-90 km, the E-region
approx. 90-120 km, and the F-region around 120-400 km. The F-region is the top
layer and is responsible for radio wave propagation, and is therefore extensively
studied. The thermosphere interacts with the ionosphere by neutral winds
pushing the conducting medium through the Earth's magnetic field, which creates
an electromotive force driving current and setting up an electric field. During the

Conclusion

We have seen that coupling GIP with TIEGCM has
led to improvements in the model. We still need to
look at the winds and see how it affects the
calculations in the model and also the
conductance's because this affects the general
plasma distribution. As can be seen in the equation
pelow from Ohms Law, current density is directly

daytime an eastward electric field at the equator is present which will generate an 00 JOUN.300 0N 0N 0N, 008 CGOR BB, SOOBME B MASRRCIR RCW Sl WM T I Y R (i " vroportional to conductivity and the electric field
upward drift, ExB/B?% where E is the electric field and B is the magnetic field, as shown in the equation below
moving the ionosphere up. *From the plots, it is evident that the electron distribution is almost symmetrical abo_.. the magnetic equator in April(equinox)
and it is slightly shifted to the north in June(summer in the Northern Hemisphere)
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Phi Is obtained in TIEGCM by solving the
partial differential equation obtained by
combining these three equations (including
the equation for Ohm's Law already shown),
and that the electric field is then obtained by
taking the negative gradient of Phi. J Is the
current density, b is the unit vector in the
direction of the magnetic field, E Is the
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*The height of the F2 peak is slightly shifted to the North in June and in April, it Is at the magnetic equator, =Laboratory for Atmosheric and Solar Physics
* GIP-TIEGCM has a closer structure and magnitude of the peak to IRI than *There is no much difference in the magnitude of the peak in the two seasons. =National Science Foundation
TIEGCM. * GIP-TIEGCM plot has a distinct structure corresponding to IRI. *Bryn Mawr Physics Department

*The height of the peak also correspond in GIP-TIEGCM and IRl ~ 330km =My fellow REU students



