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lon Drifts Measured by DMSP Satellites
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lon Drifts Measured by Sondrestrom IS Radar
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lon Drifts Measured by SuperDARN HF Radars

26 Dec 2000

2000
2000 mfs
—

00:02:00 - 000400 UT

SuperDARMN .
JHU{APL.Saftware by R.JBarnes http:ifsuperdarn.ihuapl.edu




Convection Patterns Derived from SuperDARN
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Convection Patterns Derived from AMIE
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Morphology of Plasma Boundary Layers
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Morphology of Plasma Boundary Layers in 3D
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Auroral Precipitation Boundaries from DMSP Satellites
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Relationship Between Auroral Precipitation & Convection
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Relationship Between Auroral Precipitation & Convection
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Auroral Boundaries — A Global View
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Auroral Boundaries from HF Radar I\/Ieasurements

(Baker et al, JGR, 1995)
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Auroral Boundaries from HF Radar Measurements

e A sharp latitudinal gradient in the
Doppler spectral width has been
associated with:

- the dayside Cusp
- the boundary between the CPS and

the BPS
- the LLBL

- the open-closed boundary

Spectral Width [m/s]

Based on 6 HF radars between
October 1996 — May 1997

(Villain et al, Ann. Geophys., 2002)



Auroral Boundaries from HF Radar Measurements

e A sharp latitudinal gradient in the
Doppler spectral width has been
associated with:

- the dayside Cusp
- the boundary between the CPS and

the BPS
- the LLBL

- the open-closed boundary
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e Advantage:
The broad radar coverage allows to
image the auroral boundaries

continuously and globally 00 w57 auroral Boundary

e Limitation:
The high spectral width can be
observed both on closed and open

regions (e.g., Lester et al., Ann. Geophys.,
2001; Woodfield et al., Ann. Geophys.,

2002; Andre et al., Ann. Geophys., 2002)
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Auroral Boundaries from IS Radar Measurements

e Ti and/or Te, and the E-region
electron density have been

used to identify:

- the dayside Cusp

- the nightside auroral poleward
boundary

e Advantage:
- not affected by “blackouts”
- able to observe several important
plasma parameters (e.g., Ne, Ti,
Te, Vi) simultaneously

e Limitation:
- limited availability of IS radars
- expensive to operate
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Auroral & Open-closed Boundaries in Global MHD Models

UCLA-GGCM Code Lyon-Fedder-Mobarry Code
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A ¢ ) Why should we care about auroral boundaries?

» Observations of auroral boundaries can be used to
remotely monitor magnetospheric processes (e.g.,
reconnection rate), and to validate large-scale
magnetospheric models

» Auroral boundaries may be used as a dynamical
coordinate system to better organize some physical
parameters (e.g., Poynting flux, ion upflow/outflow)



Auroral Boundaries — Dynamic Coordinates

Ion Outflow (ILAT/MLT Coordinates)
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A ( P3 \Why should we care about auroral boundaries?

» Observations of auroral boundaries can be used to
remotely monitor magnetospheric processes (e.g.,
reconnection rate), and to validate large-scale
magnetospheric models

» Auroral boundaries may be used as a dynamical
coordinate system to better organize some physical
parameters (e.g., Poynting flux, ion upflow/outflow)

» Auroral precipitation and ionospheric plasma convection
represent two of the major magnetospheric forcings on
the ionosphere and thermosphere dynamics and
electrodynamics (they are the two primary upper boundary
inputs of GCMs)

»Let’s not forget about the ionospheric feedback effects
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Plasma Parameter Maps
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AMISR lon Velocity Estimation
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AMISR Coverage — Global Context

A Great Observatory:

*|ISRs

e SuperDARN

e Optical Instruments
(MSPs & All-sky |magers)

* Distributed Arrays of

Small Instruments (DASI) |

+ Satellites
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