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* System of equations is closed through an electrostatic treatment of the auroral currents: in panel a of Figure 4, the local changes in O* temperature latitudinal variance in ion response is readily apparent.
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and Schunk 1993, Barakat and Schunk 1982a, Demars and Schunk 1979]. igure 5: Temperature anisotropies increase over time as the plasma is Flggre 7 ]?ynamlc O field aligned velocity. Larggst gpﬂows correspond to
continuously heated by northward electric fields. regions of increased DCE (e.g. red arrow) and precipitation (e.g. blue arrow).

* The speed dependence of the collision cross sections is included as well [Gaimard et al. 1998].

e« An ad hoc heatin g term is a dded to the model to enc ap sulate wav e-parti cle interactions Figure 6: The density changes over time of a single field line from the  Figure 8: The O* flux at the end of the simulation. The stronger ion fluxes also

, o simulation. The density decreases by 16% over the length of the simulation.  correspond to regions of increased northward electric field (e.g. red arrow)
(cy clotron resonate heating), WS,J_ = 2m, (;7:152) E, 2 (%) [Zeng et al., 2006]. DC:E celm cause de1;sity depletions due to enhanced recombination and  and precipitation (e.g. blue e:lrrow) as expected. s
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and wave-particle interactions (e. g. in Figure 2), are not resolved in isotropic models and may
result in overestimated ionospheric velocities and the amount of plasma supplied to higher
altitudes (e.g. in Figure 1), the anisotropic model, GEMINI-TIA, was constructed to resolve these.
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00 (RS g v ;((’) (;g * The high-latitude ionosphere is subject to magnetospheric forcing that can result in strong temperature anisotropy and
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Z eon - : - B e P e concurrent ion upflow and outflow. An anisotropic model is needed to resolve these temperature anisotropies.
3 o L5 L < VIL | 30 | 80 * Perpendicular DC electric fields drive ions through the neutral atmosphere creating frictional heating in addition to
= o= " VIL| 10 | 80 expansion and upwelling of plasma. The O flux response to a 80 mV/m DC electric field (DCE) in the isotropic model is

400 0.5 300/ X 82 158 48% larger than in the anisotropic model after 100 s of heating (see Figure 1).
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200 - , 200) | T R *  Wave particle interactions perpendicularly heat ions at higher altitudes providing a secondary energization source feeding
500 - o " Anisotropy Fasior (Tperp/rpan)  — > | X1 | 10 | 150 ion outﬂf)w.. Standard referen.ce values for power spectral densities (PSD) create a.nisotropic temperatures down to ~500 km
- - (blue solid line, Figure 2) but in extreme cases it can be seen down to ~250 km (solid red line, Figure 2).
Yoo o 100 o0 300 <00 o0 100 200 300 B Figure 2: Temperature anisotropies as a result of » Using VISIONS measurements (see Figure 4) to determine the magnitude of the ion drivers, the largest upflows correspond to
Range (kn) Range (kn) different wave-particle interaction power spectral regions of increased DCE (red arrow, Figure 7) and precipitation (blue arrow, Figure 8). Over the course of the 200 s

Figure 1: Comparing the O* particle flux between a 5-moment densities (PSD) [changes in color] and DC electric , , , , roT , , ! , , .
(isotropic) model and GEMINI-TIA, the 16-moment (anisotropic)  fields (DCE) [changes in line style] combinations simulation temperature anisotropies cont1.nuo.usly increased in response tq the constantly apphes heating and the density
model, after 100 s of a continuously applied DC electric field. after 30s of applied drivers. At lower altitudes decreased by 16% due to enhanced recombination and molecular ion generation from DCE (see Figures 5 and 6).

Applied using a Gaussian distribution over the Range with a peak  collisional effects dampen wave-particle heating and  Future work: Use the total energy flux and characteristic energy from PFISR for a space AND time dependent ion driver.
value of 80 mV/m. DCE effects dominate.
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