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Observations of intense, small-scale ULF waves at low altitudes
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Interaction of two FACs with the ionosphere
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Interaction of FACs with the ionosphere

EISCAT measurement from the downward FAC region poleward of the arc.

[from Aikio et al., 2004]
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Observations of EM waves and density cavities at low altitudes
(DMSP F15 11-06-2001)
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lonospheric Feedback Mechanism (IFM)
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Simulations (FLR)
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DMSP F15 data

Simulations

mV/m, nT

mW/m 2

mV/m, nT

mW/m?2

-50

40t

1800
{400
{0

1-400

1-800

18:02:15 18:02:30 18:02:45 4:23:15 4:23:30 4:23:45

4:24:00

400

-400

45 15 30 45
time, s time, s

[Streltsov and Mishin, 2004]



“Two-Field” Reduced MHD Model
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“Three-Field” MHD Model
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“Four-Field” MHD Model
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Interactions of two FACs with the ionosphere
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FACs at low altitude with (left) and without (right) IAR
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FAC, ion parallel current, and density disturbances inside the IAR
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Structure of fields and current at the altitude 246 km
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Conclusion

Large-scale, ULF shear Alfven waves (FACs) can cause significant density
disturbances at low altitude in the following 2-step process:

density

from
from I small-scale FAC
large-scale FAC ‘ to
to large-scale den-
small-scale FAC sity structures

by | 1 | | | by

non-linear | | non-linear
ionospheric | ponderomotive
feedback insta- force

bility inside IAR

lonospheric Feedback Instability (IFI) plays the central role in
generation of density structures.



Excitation of IFI with HAARP

The experiment was conducted from 05:30 to 08:00 UT on 29 October and 1 November
2008.

The E-region was heated with 4.5 MHz X-mode waves focused to a 20 km spot in the
direction of the magnetic zenith and vertically.




lonospheric Feedback Instability and Substorm
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UAF/GI magnetometer array
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Alaska Magnetometer Data
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